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Web

CGl
FastCGl
APl (NSAPI ISAPI)
ASP
Servlet
JSP
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Servlet

CGI Servlet
Servilet AP1 Web Server
Java Java

Java
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Servilet Serviet

Servlet Engine network Service, MIME
request, Servlet Container
«Servilet Engine Servlet

Servlet Engine Servlet
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Servlet Access Access Model

Web Server

Requester/Browser

-‘ HTTP Request
_———

E Response

. ‘e
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Sample Servlet

public class SimpleServlet extends HttpServlet {
public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, I0Exception
{

//
res.setContentType(’'text/html™);

// writer

PrintWriter out = res.getWriter();

out.printIn("<HEAD><TITLE> SimpleServlet</TITLE></HEAD><BODY>");
out.printIn("'<hl1> SimpleServlet Output </h1>");
out.printIn(*<P>This is output is from SimpleServiet.");
out.printin(*'</BODY>");

out.close();
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Servlet

‘//) Initialization

Instantiation and Loading

The Servlet endine can instand ate

tnare than one servlet instance

f

Servlet class

Init({AerwvletConfig config)

triethod
Ready
Service method
The Servlet Lifecycle Aservice method executes for
each servlet inztance
barbage Collection Destru ction
The Server no longer has a I Destroy method
referenc e to the object
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Servlet Engine Servilet
Init( ) javax.serviet.Serlet
Init( ) Servlet ServletConfig
Servlet configuration Servlet Engine
Serviet name-value ServletConfig
Servlet access Servlet Context
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Service

Servilet
Servilet Servlet Request
Servilet Servlet Response
Servlet Engine ServletRequest
ServletResponse Servlet
Service Javax.servilet.Servilet
Servilet

ServletRequest Servilet

form data, request Servilet
ServletlnputStream request ServletResponse

Servilet response headers status codes
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Destroy

destroy

servilet,

Huihoo - Enterprise Open Source

servlet destroy

http://www.huihoo.com

servilet.

12



Servilet
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Package javax.servlet.http

Class Hierarchy

oclass java.lang.Object

oclass javax.

servlet.http.Cookie (implements java.lang.Cloneable)

oclass java.util._EventObject (implements java.io.Serializable)

oclass javax.
oclass javax.
oclass javax.
oclass javax.

oclass javax.

oclass javax

oclass javax.
oclass javax.

oclass javax.

servlet.http.HttpSessionEvent

servlet.http.HttpSessionBindingEvent

servlet.GenericServlet (implements java.io.Serializable, javax.servlet.Servlet, javax.servlet.ServletConfig)
servlet._http.HttpServlet (implements java.io.Serializable)
servlet.http.HttpUtils

.servlet.ServletRequestirapper (implements javax.servlet.ServletRequest)

servlet.http.HttpServletRequestWrapper (implements javax.servlet.http.HttpServletRequest)

servlet.ServletResponseWrapper (implements javax.servlet.ServletResponse)

servlet.http.HttpServletResponseWrapper (implements javax.servlet.http.HttpServletResponse)

Interface Hierarchy

ointerface java.util.EventListener

ointerface javax.servlet.http.HttpSessionActivationListener

ointerface javax.servlet_http.HttpSessionAttributelListener

ointerface javax.servlet_http.HttpSessionBindingListener

ointerface javax.servlet.http.HttpSessionListener

ointerface javax.servlet.http.HttpSession

ointerface javax.servlet_http.HttpSessionContext

ointerface javax.servlet.ServletRequest

ointerface javax.servlet.http.HttpServletRequest

ointerface javax.servlet.ServletResponse

ointerface javax.servlet.http.HttpServletResponse
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http://java.sun.com/j2se/1.4/docs/api/java/lang/Object.html
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http://java.sun.com/j2se/1.4/docs/api/java/util/EventObject.html
http://java.sun.com/j2se/1.4/docs/api/java/io/Serializable.html
http://java.sun.com/j2se/1.4/docs/api/java/io/Serializable.html
http://java.sun.com/j2se/1.4/docs/api/java/io/Serializable.html
http://java.sun.com/j2se/1.4/docs/api/java/util/EventListener.html

HTTP Serviet Sample

Extend HttpServiet

The Service method is call by the servlet container
for each request
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Sample

Huihoo - Enterprise Open Source http://www.huihoo.com 16



HttpServietRequest

2 CGl
= getParmeterNames() HTML :

= getParmeterValues(String name) multi-valued

= getParameter(String name)

Huihoo - Enterprise Open Source http://www.huihoo.com 17



HttpServietResponse

serviet /
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Handling Requests Handling Requests

Servlets will retrieve data from:
= Initialization parameters (ServletConfig interface)

= servlet parameters (ServletRequest iInterface) that
come from

from query string OR
TML forms
= cookies
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ServletConfig

The ServletConfig interface describes the
configuration of a single servlet.

The ServletConfig Interface:
Public interface ServletConfig {

public ServletContext getServletContext();

public String getInitParameter(String name);

public Enumeration getlnitParameterNames();
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An Example W

" Let’s write a servlet that:
» prints out a statement NUM PRINT times

» pulls NUM_ PRINT from an initialization
parameter

@ webh, wm

r e
zgaervlets _
-E kitp:Aflozalbhock TO0A it zrameter

<lnit-params

This 13 a statement
sparam-namse=HNJUM PRINT= aram-Inaie = Lo
P — /P Thiz 15 a staternent

<param-value>7</param-value:= Thiz 1z a statement

. "\_ - .
({"/_ [hiz 1= a statetnent
</inlt-param=> Thiz iz a statetnent.

: o Thiz 12 a statetrent

< /servlet:
This 1= a statetrent

Huihoo - Enterprise Open Source http://www.huihoo.com 21



URLS

A URL pointing to a Servlet can be split into portions:
= protocol, server, port

= Web Application name
= extra path information(Servlet jsp html)
= the query string (containing parameters)

http:fflmﬂalhcat:?Dﬂléﬂﬂervlettextrafinfc

vall=cool&valZ2=not%20cool

e

Protocol, server, port

Ll

(L
TTTLLLLY. o
L

Extra path info  Query string
Virtual mapping
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Query Strings

Use a query string to pass parameters from the browser to the
web server.

Query String Rules:
1 The query string starts with a question mark ‘?’

Use name = value for each name/value pair

2

3 Separate each name/value pair with an ‘&’
4 Use %20 for each space
5

Use %33 for each percent sign
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Sample
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HTML Forms

You can use HTML forms (instead of query strings) to send
parameters to a servlet

One parameter is passed for each form field

HTML Form Syntax:

<FORM method = [GET|POST] action = [URLofServletToExecute]>
<INPUT type = [text|textarea|select|hidden|many others]
name = [FieldName]

value = [FieldValue]>

<INPUT type = SUBMIT>
</FORM>
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Sample

Last |Kosta

TFirst: |Charles

Phone: |123 |¢567890

Email Icknsta@bea.cnm

=ubmit | Feget |

HTML Form Syntax:
<FORM ACTION="http://localheost:7001/phoneBock" METHOD="POST":
Last: <INPUT TYPE="TEXT" NAME="lazt" SIZE="25" VALUE="Kosta"=«<BR=
First: <INPUT TYPE="TEXT" MNAME="first" SIZE="25" VALUE="Charles"=<BR>
Phone: <INPUT TYPE="TEXT" NAME="areaCode" SIZE="6" VALUE="123">
<INPUT TYPE="TEXT" NAME="phone" SIZE="17" VALUE="4567890"><BR>
Email: <INPUT TYPE="TEXT" NAME="email" SIZE="25"
VALUE="ckoszstal@bea.com" =<BR=
<INPUT TYPE="SUEBMIT" NAME="Submit" VALUE="Submit"=
<INPUT TYPE="RESET" NAME="Reset" VALUE="Reset":=
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Response Structure

A servlet uses an instance of HttpServiletResponse to send data to the client.

Client-readable Response

Huihoo - Enterprise Open Source http://www.huihoo.com 27



HttpServletResponse

Public interface HttpServletResponse extends ServletResponse {
// adding cookies to your response
public void addCookie(Cookie);
// adding name/value pairs to the header
public boolean containsHeader(String);
public void setDateHeader(String,long);
public void setHeader(String,String);
public void setintHeader(Stirng,int);

// encoding response URLs

public String encodeRedirectRUL(String;
public String encodeURL(String);

public void sendRedirect(String);

Huihoo - Enterprise Open Source http://www.huihoo.com 28



An Example

" [ et’s write a servlet that:

» writes HTML with the PrintWriter object
instead of outputStream

» intermixes Java variables with HTML output

 Responze Example - Microzoft |ntemet E splones

| File Edt “iew Favertes Took  Hel

@ [

Eu:h i Siop  Ael=zh Home

a

Seaich Favoikes

| At |1 hitn:/ acahoat 701 e dlets/working et Rlesparaes kampie

Respnnse Example

Generated HTML Page:
<HTML >
<HEAD><TITLE=
Response Example
</TITLE></HEAD>

<BODY >
<Hl>Response Example</Hl>
< /BODY >

< /HTML>
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Status/Error Messages

The HttpServletResponse interface has many constants declared for
status/errors:

A Sampling of HTTP Constants:
public static final SC_OK; // status code 200
public static final SC_NOT_FOUND; // status code 404
public static final SC_BAD REQUEST; // status code 400
public static final SC_FORBIDDEN; // status code 403

These Values Can Be Used With:
public void sendError(int);
public void sendError(int, String);
public void sendStatus(int);
public void sendStatus(int, Stirng);
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HTTP

Application (ServletContext)
Session  (HttpSession)
Request ()

Page (JSP)

Huihoo - Enterprise Open Source
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Servlet

Web Server / Serviet Engine

Client1

Servlet

Serviet

——C

Seryvlet

e CO

Seryiot

«m......*,(:
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public class SpecialSetter extends HttpServlet {

public void doGet(HttpServletRequest req, HttpServietResponse res)
throws ServletException, 10Exception {
res.setContentType("text/plain™);
PrintWriter out = res.getWriter();

ServletContext context = getServletContext();
context.setAttribute(*'com.costena.special.burrito”, "Pollo Adobado™);
context.setAttribute('com.costena.special.day”, new Date());

out.printin("The burrito special has been set.");
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public class SpecialGetter extends HttpServlet {

public void doGet(HttpServletRequest req, HttpServiletResponse res)
throws ServletException, 10Exception {
res.setContentType("text/html™);
PrintWriter out = res.getWriter();

ServletContext context = getServletContext();

String burrito = (String)
context.getAttribute(*’com.costena.special.burrito™);

Date day = (Date)
context.getAttribute("com.costena.special.day");

DateFormat df = DateFormat.getDatelnstance(DateFormat.MEDIUM);
String today = df.format(day);

out.printin(*Our burrito special today (" + today + ") is: " + burrito);

k
¥
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Session

|
A session for a client is shared among multiple servlets.
- Web Server | Serviet Engine
Client1 L
servlet
_____.....pC Client1 Session
Serviet
H C
.-*" “"h-
ol serviet ",
......... ’CO. - . Client2 Session
serviet ‘O
b C O
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Web

URL
Cookie
HttpSession
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HttpSession

The HttpSession object is the servlet’s view of the session

Session:

public HttpSession getSession(boolean createNew);

createNew:
true — session session
false - session null
Session:

HttpSession session = request.getSession(true);
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HttpSession

You can store session-specific data in an HttpSession object, as
name/value pairs.
/
Object getAttribute(String name)
Enumeration getAttributeName()
void setAttribute(String name,Object value)

void removeAttribute(String name)

Session
String getld()

boolean 1sNew()

void invalidate() // kills this session
long getCreationTime()

long getLastAccessTime()

int getMaxInactivelnterval() // timeout period

void setMaxlnactivelnterval ()
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HttpSession

public class SessionSnoop extends HttpServlet {

public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, I0Exception {
res.setContentType("text/html™);
PrintWriter out = res.getWriter();

/1 Get the current session object, create one if necessary
HttpSession session = req.getSession();
Integer count = (Integer)session.getAttribute(""snoop.count™);
if (count == null)

count = new Integer(1);
else

count = new Integer(count.intValue() + 1);
session.setAttribute("snoop.count”, count);
out.printin("<HTML><HEAD><TITLE>SessionSnoop</TITLE></HEAD>");
out.printin("<BODY><H1>Session Snoop</H1>");
out.printin("<H3>Here is your saved session data:</H3>");
Enumeration enum = session.getAttributeNames();
while (enum.hasMoreElements()) {

String name = (String) enum.nextElement();

out.printin(name + ": " + session.getAttribute(name) + "<BR>");
}
out.printin("</BODY></HTML>");

}
}
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Session

sweb.xml
<session-config>
<session-timeout>30</session-timeout>
</session-config>
epublic void setMaxInactivelnterval(int interval)
public int getMaxInactivelnterval()
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Servlets and Threads
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A servlet must be able to handle multiple, concurrent requests.

Web Server / Servlet Engine

Huihoo - Enterprise Open Source

Execute
Thread

Execute
Thread

Execute
Thread

Execute
Thread

Servlet Instance

http://www.huihoo.com
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Servlet

Synchronized
singelThreadModel
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Servlets that implement the SingleThreadModel interface will only
execute a single request thread.

Web Server / Servlet Engine

Huihoo - Enterprise Open Source

Execute

; Serv]et Instance
Thread
Execute
Threac Block and wait for
first thread to
complete.
Execute
Thread

Each request gets
its own instance.

Execute
Thread

[
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public class SimpleCounter extends HttpServlet {
int count = 0;

public void doGet(HttpServletRequest req, HttpServletResponse res)
throws ServletException, 10Exception {
res.setContentType("text/plain");
PrintWriter out = res.getWriter();
count++;
out.printin("Since loading, this servlet has been accessed " +

count + " times.");

Huihoo - Enterprise Open Source http://www.huihoo.com
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(block)
Synchronized Block
synchronized (AnyObject) {

The thread that can obtain AnyObject’s mutex flag gets to enter
the block

Huihoo - Enterprise Open Source http://www.huihoo.com 46



Import java.io.*;
Import javax.servlet.*;
Import javax.servlet.http.>;

Public class MultiplelnstanceServlet extends HttpServiet {
Object lock = null;
public void init(ServletConfig cg) {
lock = new Object();

}

Public void service(HttpServletRequest request,
HttpServietResponse response) throws IOExceptions,
ServletException {
synchronized(lock) {

}

// reqular code

Huihoo - Enterprise Open Source http://www.huihoo.com
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JBuilder Servlet

Creating the project

Creating the WebApp

Creating the Servlet with the Servlet wizard
Adding code to the Servlet

Compiling and running the Servlet
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Create WebApp

@ Web Application Wizard x|

Enter basic web application attributes

Choose a hame far the new context and the directory that will serve
as the context's document root.

Marmne: |samp|e

Directony: |C:ID|:||:uments and Settingsiadministratoribpr |

(0] 4 Cancel | Help |
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Creating the servlet with the Serviet
wizard-1

(1) Servlet Wizard - Step 1 of 4 |

G hoose serylet name and type

Specify the class name ofthe servet, its webapp, and the tvpe of
semrvletto create.

d Fackage: Iuntitledm LI

Class: |Sewlet1

[w Generate header comments

[T Single Thread Madel

YWebApp: |sample LI

" Btandard seret
£ Filter senylet

= Listener senlet

= Back | Pyt = | Finish Cancel | . Help |
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Creating the servlet with the Serviet
wizard-2

(D) Servlet Wizard - Step 2 of 4 x|

Edit standard serviet details

Specify the methods to support and for HTWML servlets a sample
SHTML file that can be used to execute the sendet.

Generate content type: IHTML vI

Implement methods

[v doGetl [~ doPost)

[ doPutd [ doDeleted

[ Generate SHTML file

Hackgrowmd| calar:
{*) Generate =5ERVLET: tay

) Generata ik

Finish Cancel | Help |

= Back | Mext =
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Creating the servlet with the Serviet
wizard-3

(0) servlet Wizard - Step 3 of 4 |

Enter webapp details

Cptionally specify a name and mappings far the servlet,

Marne: |Senflet1

LIRL pattern: lfsenfleﬂ

Finish Cancel | Help |
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Web Application

@ JBuilder - C:/Documents and Settings,/ Administrator/jbproject funtitled10/webproject /\AWEB-INF /web.=mil - |EI|1|
File Edit Search “iew Project Run Team Wizards Tools Window Help E RefactorT

PESE- QBTS2 d it MR DR EL - |@
= = Iy untitled1... ~ &y sample| & Servett | & Testuntitledt
S untitled 10 jpsx @Web Application 'sample’

il junitsamples.maney
g qntltled1 u Large icon: E Small ican:
i 15R

#3 sample | _l | _l

[ﬁ Deployment descriptors

Display name:

e |
e Foot directory Description:
&y Servlet! java

------ & Untitled java

Session timeout: HWelcome file

[ Distributable Add

Femayve |

ove ta Top |

flmwe LI |

" Servlets L= |
@ Tag Libraries

ot B ottorn |

" EJB References
@; Resource Manager Connectio

Ll | » . ViehApp DD Editar | Sourcel Transform Viewl Historvl
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Web Server Setup

||
€I) Project Propetties x|
Paths | General | Run | Cebug
Build | CodeStle | ImportStle | Editor | UMl Servers | RefactorT
Application server: WehLogic Application Server B.X |

Weh Sewerl

[ 1 Application server is weh server

Server: [Tomcat 3.2 ~|  Setup.. |
‘ ormcat 4.0 \

Reset | (0]24 Cancel | Help |
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Tomcat

Tomcat jakarta JavaWorld
2001 java (Most Innovative Java Product)
sun servlet jsp (

http://java.sun.com/products/jsp/tomcat/)
servlet jsp tomcat
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Web Application Archive (WAR)

Servlet APl V2.2
— Web Application Archive WAR

WAR Web
(Servlet , HTML JSP )
Web
WAR
HTML JSP
Java class Java jar
Web (web.xml)

Huihoo - Enterprise Open Source http://www.huihoo.com 56



WAR

WAR
WAR WAS _ROOT
WAS _ROOT WEB INF
WAS ROOT

WEB-INF/classes Java Class

WEB-INF/11b JAR

WEB- INF XML

DTD Servlet APl V2.2
WAR JDK JAR

Huihoo - Enterprise Open Source http://www.huihoo.com
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ServletConfig

String varO = request.getParameter(*'param0™);

web.xml serviet
<init-param>
<param-name>name</param-name>
<param-value>huithoo</param-value>
</init-param>

Huihoo - Enterprise Open Source http://www.huihoo.com
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Servlet Mapping
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Servlet Mapping

<servlet>
<servlet-name=>hi</servlet-name>
<servlet-class>HelloWorld</servlet-class>
</serviet>
<servlet-mapping>
<servlet-name> hi</servlet-name>
<url-pattern> /hello.html</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name> hi</servlet-name>
<url-pattern> *.hello</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name> hi</servlet-name>
<url-pattern> /hello/*</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name> hi</servlet-name>
<url-pattern> /hello.html</url-pattern>
</servlet-mapping>

Huihoo - Enterprise Open Source http://www.huihoo.com
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Web

<context-param>
<param-name>count</param-name>
<param-value>10</param-value>
</context-param>

strName=this.getServletContext().getInitParameter('name");
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Servlet

<servlet>
<servlet-name>svlinitsystem</servlet-name>
<servlet-
class>app.common.SvlInitSystem</servlet-class>
<load-on-startup>1</load-on-startup>
</servlet>
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<welcome-file-li1st>
<welcome-fi1le>1ndex.html</welcome-file>
<welcome-fi1le>index. jsp</welcome-file>
</welcome-file-list>
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weblogic.xml

description Element
weblogic-version Element
security-role-assignment Element
reference-descriptor Element
resource-description Element
ejb-reference-description Element
session-descriptor Element
Session Parameter Names and Values
Jsp-descriptor Element

JSP Parameter Names and Values
container-descriptor Element
check-auth-on-forward Element
redirect-with-absolute-url
charset-params Element
Input-charset Element
charset-mapping Element

Huihoo - Enterprise Open Source http://www.huihoo.com

64



Application Event Listener

Servlet Event listener are classes that respond to
notifications about

= ServletContext
= HttpSession

v SenletContextAtiributelistener
v HitpsessionListener

v HitpsessionAtiribuielistener
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Listener

ServletContextListener
ServiletContextAttributeListener,
HttpSessionListener
HttpSessionAttributelListener
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Event

ServletContextEvent
ServletContextAttributeEvent
HttpSessionEvent
HttpSessionBindingEvent

Huihoo - Enterprise Open Source

http://www.huihoo.com

67



Sample
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<listener>
<listener-class>app.listener</listener-class>
</listener>
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GOF - Observer( )

EEN

Subject observers -_.] Obsarver
Attach{Observer) Updalaf)
- r -\.g . o '|I ] "’
Detach{Observer) for all o in observers fh
NU1EI:I!|'I[:I Op———— = - - Q}U;}L‘Idtei]

1

b

“i‘& ConcreteObsarver
_ subjec b S ’
E ret E b t Undate O - obsernersiaie =
ORCrataSuigect o paateds subject-=GetSta

GetState() T---F-- T observerState
AeltState() return subjectState ohserverState

aetStated)

subjectsiate
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Servlet Filter

m Log
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Servlet Filter

Change request
Change response
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Develop Filter

Implement javax.servlet.Filter interface

intt(FilterConfig filterConfig)
doFilter(ServletRequest request, ServletResponse
response, FilterChain filterChain)

= void destroy()
Get parameters from

= servletContext

= FilterConfig
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Sample
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<filter>

<filter-name>servlet3</filter-name>

<filter-class>untitled7.Servlet3</filter-class>

<init-param>
<param-name=>param</param-name=
<param-value />

</init-param>

</filter>

<filter-mapping>
<filter-name>serviet3</filter-name>
<url-pattern>/*</url-pattern>
</filter-mapping>

Huihoo - Enterprise Open Source http://www.huihoo.com
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Filter Chain Order

Filter execute in the order they are define in the web.xml file
<filter>
<filter-name>authfilter</filter-name>
<filter-class>untitled7.AuthFilter</filter-class>
</filter>
<filter>
<filter-name>logfilter</filter-name>
<filter-class>untitled7.Logfilter</filter-class>
</filter>
<filter>
<filter-name>servlet3</filter-name=>
<filter-class>untitled7.Servlet3</filter-class>
<filter>
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SA

Pipes and Filters

Huihoo - Enterprise Open Source

http://www.huihoo.com

77



SA

Pump

i

Filter
=adiment

@&h

Chlorinate

-/

>,

Heater

-
o
- -

Huihoo - Enterprise Open Source

Public water svstems demonstrate

Pipes and Filters. The waler

Howing through pipes is the

input to a filter. Pipes are also used
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public class HelloWorldGraphics extends HttpServlet {

public void doGet(HttpServiletRequest req, HttpServietResponse res)
throws ServletException, I0OException {

ServletOutputStream out = res.getOutputStream(); // binary
output!

Frame frame = null;
Graphics g = null;

try {
// Create an unshown frame

frame = new Frame();
frame.addNotify();

/1 Get a graphics region, using the Frame
Image image = frame.createlmage (400, 60);
g = image.getGraphics();
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// Draw "Hello World!" to the off-screen graphics context
g.setFont(new Font("Serif", Font.ITALIC, 48));
g.drawString(*'Hello World!", 10, 50);

// Encode the off-screen image into a GIF and send it to the client
res.setContentType("image/qif");
GifEncoder encoder = new GifEncoder(image, out);
encoder.encode();

¥

finally {
// Clean up resources
if (g !'= null) g.dispose();
if (frame != null) frame.removeNotify();

b

by
¥
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