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J2EE 1.2 Architecture

J2EE 1.2 4

Java Servlet A Java program that
extends the functionality of a Web
server, generating dynamic content
and interacting with Web clients
using a request-response

An extensible Web technology that uses template data,
custom elements, scripting languages, and server-side
Java objects to return dynamic content to a client.
Typically the template data is HTML or XML elements.
The client is often a Web browser.
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Where are Servlet and JSP?

Client-Side
Presentation

Server-Side Server-Side _ Enterprise
Presentation JBusiness Logic lnfé:rﬁtg}‘l‘un

Browser

Pure
HTAML

Java
Applet

Desktop

Java Java
Applieation Serviet

r

\IDEE
J2EE '
Client Flri

Other Device

\_____v,____/

Web Tier EJB Tier



What is Servlet? Servlet » L

Java™ objects which are based on servlet framework and
APls and extend the functionality of a HTTP server.
HTTP aala cailla g s s 2 85 AP 5 serviet ai e dxiall W) cluls

Mapped to URLs and managed by container with a
simple architecture
adasall Lty aa 4 glall Ji8 (e LS Hla) o LSURLY Leinad ady

Available and running on all major web servers and app
servers dalgdl Glanlill Gladld 5 AEN Glald aea Ao J2d3 55 A ¢l

Platform and server independent a5 datall AL



First Servlet Code serviet ,oued;

Public class HelloServlet extends HttpServlet {

public void doGet (HttpServletRequest request,
HttpServletResponse
response) {
response.setContentType ("text/html") ;
PrintWriter out = response.getWriter()
out.println("<title>Hello World!</title>") ;

}

10



@ Sun.

microsystems

CGl versus Servlet

CGl

Written in C, C++,
Visual Basic and Perl
Difficult to maintain,
non-scalable, non-
manageable

Prone to security
problems of
programming language
Resource intensive
and inefficient
Platform and
application-specific

Servlet

Written in Java

Powerful, reliable, and
efficient

Improves scalability,
reusability (component
based)

Leverages built-in
security of Java
programming language
Platform independent and
portable




Servlet vs. CGI

Request CGI1 '

T e—) Child for CGI1 I
Request CGI2 CGl (

e e d  Based Child for CGI2 I

Webserver

Request CGI1 [

— Child for CGI1 I
R t :

- b S% Servlet Based Webserver

Request Servlet2 =
Request Servletl e d Servlet2

B s 4




Advantages of Servlet serviet -

« No CGI limitations CGIl Jis 52 3n0 ]

* Abundant third-party tools and Web servers supporting

« Access to entire family of Java APl ¥ API s dlie  dsasl

* Reliable, better performance and scalability

 Platform and server independent plAll 5 daial) 41T
e Secure (A

« Most servers allow automatic reloading of Servlet's by
administrative action J! Al j=dl salels o) snanny Glaaladl S|
Y Bk e Serviet

13



What is JSP Technology? Jsp i . L

 Enables separation of business logic from
presentation presentation (= business logic Jwd (Sa

- Presentation is in the form of HTML or XML/XSLT

- Business logic is implemented as Java Beans or
custom tags

- Better maintainability, reusability Jw¥! sle¥ 5 el Zlis i
 Extensible via custom tags dslall daw V1 JMA (e slaiadl Ji8
* Builds on Servlet technology Servlet 4 e

14



What is JSP page? Jssp s .. L

* A text-based document capable of returning
dynamic content to a client browser
by ol il Tg s g st Bl e A L 24
« Contains both static and dynamic content
S 5 Qi (5 siaa e (g sing
- Static content: HTML, XML b (5 gina

- Dynamic content: programming code, and JavaBeans,
custom tags
JavaBeans s aalall daw Y >l Jaadl  Saaliy (6 sina

15



JSP Sample Code JSP iadise

<html>
Hello World!
<br>
<jsp:useBean id="clock"
class=“calendar.JspCalendar” />
Today 1is
<ul>
<li>Day of month: <%= clock.getDayOfMonth() %>
<li>Year: <%= clock.getYear () %>
</ul>
</html>

16



Servlets and JSP - Comparison

Servlet 5 JSP ou 4 )\

Servlets JSP

HTML code in Java Java-like code in HTML
Any form of Data Structured Text

Not easy to author Very easy to author a
a web page web page

Code is compiled into a
serviet




JSP Benefits JSP i 5

Content and display logic are separated

Simplify development with JSP, JavaBeans and custom
tags aldll dau s¥l 5 JavaBeans 5 JSP g« skl oy

Supports software reuse through the use of components
b oSl Jlazins) JMA (e gl ) Jlanias) 3ale) ac

Recompile automatically when changes are made to the
source file radll aldll ‘_ch.wu Jia) e.u Ladie L;\\AL c_m;_\ sale)

Easier to author web pages Sl Clada Lalsal Jeud
Platform-independent AT

18



When to use Servlet over JSP
JSPGs Serviet Jexisi i

« Extend the functionality of a Web server such as

supporting a new file format
s Cale drpa aed Sl ASED 20 ils g aa

« Generate objects that do not contain HTML such as

graphs or pie charts
o‘)ﬁﬂ\ﬁ\)ﬂ\ j\‘\_u\_\.\j\ e}u)j\d.m HTMLLAGLSJAAAYLALG\S J.\jj.uejsd

e Avoid returning HTML directly from your servlets
whenever possible olsey) )38 Servietd) e 3 )ELHTML 3ale) (il

19



Should | Use Serviet or JSP?

Servlet s JSP Jaxind o cany Ja

 |In practice, servlet and JSP are used together
Lo (DlaxicnJSP _sServiets B 4 jlaall 2ie

- via MVC (Model, View, Controller) architecture
MVC 4 Ja (e

- Servlet handles Controller sSaill dak =llad Serviet

- JSP handles View ool Ak =l JSP

20



Serviet Request .- &
Response Model ----

21



Servlet Request and Response

Model

Al i 5 Servietlhs

Servlet Container

Browser
= HTT Request
N /,’, Response
Web
Server

22



What does Servilet DO? serviet o= 1.

Receives client request (mostly in the form of HTTP request)
(HTTP il i o (555 Lo Llle) Cappall il Jii

Extract some information from the request
Gllall e Gila glaall any Calaty

Do content generation or business logic process (possibly by

accessing database, invoking EJBs, etc) ;
business logic cllee sl 5 siaall A 5 o 68

Create and send response to client (mostly in the form of
HTTP response) or forward the request to another servlet or
JSP page

A JSP dsia siServiet ) llall Al 5 i jall ) Als) Cuay 5 oL

23



Requests and Responses . ;.

 What is a request? flhll s L
- Information that is sent from client to a server
adadl ) i sadl (e Lgtiad oy Cila slaa
« Who made the request —lhll calia (4
 What user-entered data is sent

« Which HTTP headers are sent

* What is a response? .Y » L

- Information that is sent to client from a server
23l U8 (e Gy pall ) Lty oty e shee
« Text(html, plain) or binary(image) data
« HTTP headers, cookies, etc

24



HTTP

« HT TP request contains HTTP b e
- Header A s
- a method 34y yhall

o Get: Input form data is passed as part of URL
URL e e bl O3laae

« Post: Input form data is passed within message body
Body auall Alu ) (jaa el ULl DA

e Put
» Header

- request data il ks

25



HTTP GET and POST

« The most common client requests sl all G A< jiiall bl K|
- HTTP GET & HTTP POST
 GET requests:

- User entered information is appended to the URL in a query string

— Can only send limited amount of data - O Basise 28 V) o)) ki ¥

o .../servlet/ViewCourse?FirstName=Sang&LastName=Shin

« POST requests:

- User entered information is sent as data (not appended to URL)
- Can send any amount of data <! o= %S o du] gekivs

26



First Servlet Servlet J;

import javax.servlet.*;

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

Public class HelloServlet extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException ({
response.setContentType ("text/html") ;

PrintWriter out = response.getWriter()
out.println("<title>First Servlet</title>") ;
out.println("<big>Hello Code Camp!</big>") ;



Interfaces.... & Classes
Of servlet Servietd! wlial

28



Servlet Interfaces & Classes

Servletd wilial 5 cleal
Serviet

V>

s

ServletRequest ServletResponse

4 )

HttpServietRequest HttpServietResponse

29



Servlet Life-Cycle

Servlet sba 5 52

30



Serviet Lif@-CYC'Q Servlet sbs 5,50

Is Serviet Loaded?

Http

request @ ‘ Invoke l
i “- _

Http
esponse

Client Server

31



Servlet Life Cycle Methods

Servlet sla3 50 3k

service( )

Init parameters

doGet() doPost()

Request parameters 32



Servlet Life Cycle Methods serviet sa 50 %

* Invoked by container Tylall Jid (e Cile Y

— Container controls life cycle of a servlet
Servletd) sba 550 e s 4 L)

* Defined in JERERge

- javax.servlet.GenericServlet class or
* init()
e destroy()
e service() - this is an abstract method

- javax.servlet.http.HttpServlet class
» doGet(), doPost(), doXxx()
* service() - implementation 13



Servlet Life Cycle Methods

Servilet sbas 0 3k
* init()
- Invoked once when the servlet is first instantiated

- Perform any set-up in this method
« Setting up a database connection

 destroy()

- |Invoked before servilet instance is removed

- Perform any clean-up
» Closing a previously created database connection

34



Example: init() from
CatalogServlet.java

public class CatalogServlet extends HttpServlet {
private BookDB bookDB;

// Perform any one-time operation for the servlet,
// like getting database connection object.

// Note: In this example, database connection object is assumed
// to be created via other means (via life cycle event mechanism)
// and saved in ServletContext object. This is to share a same
// database connection object among multiple servlets.
public void init () throws ServletException ({

bookDB = (BookDB)getServletContext ().

getAttribute ("bookDB") ;
if (bookDB == null) throw new
UnavailableException ("Couldn't get database.");

35



Example: init() reading :.
Configuration parameters -w... uss

public void init(ServletConfig config) throws
ServletException ({

super.init (configqg) ;
String driver = getInitParameter ("driver");
String fURL = getInitParameter ('"url");
try {
openDBConnection (driver, fURL);
} catch (SQLException e) {
e.printStackTrace() ;

} catch (ClassNotFoundException e) {
e.printStackTrace() ;

}

36



Setting-:- Init Parameters---in
web.xml

<web-app>
<servlet>

<servlet-name>chart</servlet-name>

<servlet-class>ChartServlet</servlet-class>

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

COM. cloudscape.core.RmiJddbecDriver

</param-value>

</init-param>

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

jdbc:cloudscape: rmi:CloudscapeDB

</param-value>

</init-param>

</servlet>
</web-app>



Example: destroy()

public class CatalogServlet extends HttpServlet {
private BookDB bookDB;

public void init() throws ServletException {
bookDB = (BookDB)getServletContext().
getAttribute ("bookDB") ;
if (bookDB == null) throw new
UnavailableException("Couldn't get database.");

}
public void destroy () {

bookDB = null;



Servlet Life Cycle Methods serviet sta 5,50 5%

» service() javax.servlet.GenericServlet class
- Abstract method
e service() in javax.servlet.nttp.HttpServlet class
- Concrete method (implementation)
- Dispatches to doGet(), doPost(), etc
- Do not override this method!
e doGet(), doPost(), doXxx() in javax.servlet.http.HttpServlet

- Handles HTTP GET, POST, etc. requests

- Override these methods in your servlet to provide desired
behavior

39



Service() & doGet()/doPost()

» service() methods take generic requests and
responses: e lbls) 5 bl Hlall (3 )k
- service(ServletRequest request,
ServletResponse response)
e doGet() or doPost() take HTTP requests and
responses: HTTP Clls) 5 cildday o 683
- doGet(HttpServietRequest request,
HttpServietResponse response)
- doPost(HttpServietRequest request,
HttpServietResponse response)

40



Service() Method: -

Server

Key: [0

Implemented by subclass

41



doGet() and doPost() Methods

Server HttpServlet subclass

Key: (@) Implemented by subclass



Things You Do In i .0
doGet() & doPost()

Extract client-sent information (HTTP parameter) from HTTP
request HTTP llh e o jall (g A pal) e slaall 153050

Set (Save) and get (read) attributes to/from Scope objects
dw\uu\sszaumhaﬂ\sjc(w\)ﬂ)djmﬂ\j( )u.wu(u.\

Perform some business logic or access database
GLlall 3acld ) Jaill cliieY) o) business logic ax ja

Optionally forward the request to other Web components
(Servlet or JSP) (JSP slServiet) s sl 4%us il &a ) L s bl Ju 3

Populate HTTP response message and send it to client
Caall Ll 55 HTTP alila) dils ) daly a5

43



Example: Simple doGet()

import Jjavax.servlet.*;

import Jjavax.servlet.http.*;
import java.io.¥*;

Public class HelloServlet extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({

// Just send back a simple HTTP response
response.setContentType ("text/html") ;

PrintWriter out = response.getWriter()
out.println("<title>First Servlet</title>");
out.println("<big>Hello J2EE Programmers! </big>");

TTr



Example: Sophisticated«- doGet()

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {

// Read session-scope attribute “message”
HttpSession session = request.getSession (true) ;
ResourceBundle messages = (ResourceBundle)session.getAttribute ("messages") ;

// Set headers and buffer size before accessing the Writer
response.setContentType ("text/html") ;
response.setBufferSize (8192) ;

PrintWriter out = response.getWriter() ;

// Then write the response (Populate the header part of the response)
out.println("<html>" +
"<head><title>" + messages.getString("TitleBookDescription") +
"</title></head>") ;

// Get the dispatcher; it gets the banner to the user
RequestDispatcher dispatcher =
getServletContext () .getRequestDispatcher (" /banner") ;

if (dispatcher !'= null)
dispatcher.include (request, response);

45



Example: Sophisticated: doGet()

// Get the identifier of the book to display (Get HTTP parameter)
String bookId = request.getParameter ("bookId") ;
if (bookId !'= null) {

// and the information about the book (Perform business logic)

try {
BookDetails bd = bookDB.getBookDetails (bookId) ;
Currency c = (Currency)session.getAttribute ("currency") ;

if (¢ == null) {
c = new Currency() ;
c.setlLocale (request.getlLocale()) ;
session.setAttribute ("currency", c);

}
c.setAmount (bd.getPrice()) ;

// Print out the information obtained
out.println("...");
} catch (BookNotFoundException ex) ({
response.resetBuffer() ;
throw new ServletException (ex) ;

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

out.close() ;

46



Steps of Populating HTTP Response
HTTP als) Jald i sha

* Fill Response headers A 5 ) Gl s Sl

« Set some properties of the response
LaY) pallad (hany (el
- Buffer size
* Get an output stream object from the response

* Write body content to the output stream

47



Example: Simple Response w...iu

Public class HelloServlet extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({

// Fill response headers

response.setContentType ("text/html") ;

// Set buffer size

response.setBufferSize (8192) ;

// Get an output stream object from the response
PrintWriter out = response.getWriter|();

// Write body content to output stream
out.println("<title>First Servlet</title>");
out.println("<big>Hello J2EE Programmers'! </big>");



Scope Objects

L) guas

49



Scope Objects iy g

« Enables sharing information among collaborating web

components via attributes maintained in Scope objects
o Adatladdl JYA (e 4 glaiall ASAN U S (g e slaall 8 S JiEY) (e
QW) 3uai & Slell

- Attributes are name/object pairs
S 5 anl zls)l oo 3 oke pailiadll
 Attributes maintained in the Scope objects are accessed

with Gk oo ) &y g el Glai & Gailadll e Blial) 2
- getAttribute() & setAttribute()
« 4 Scope objects are defined Ledy yi o3 lildas o

- Web context, session, request, page

50



Four Scope Objects: Accessibility--

* Web context (ServletConext)
- Accessible from Web components within a Web context
A (3l (pana AN IS Gy yla e~k
e Session

- Accessible from Web components handling a request that

belongs to the session
Aadall 1) iy A allal) Al 28081 S (5 )l e Ui

 Request

- Accessible from Web components handling the request
Gl dalled] 405N QWIS 4 o e Cu.q

 Page

- Accessible from JSP page that creates the object
G L b a0t SIJSP dadia (31 (e 7Lk 51



Four Scope Objects: Class+-

e Web context
- javax.servlet.ServletContext

* Session
- javax.servlet.http.HttpSession

 Request

- subtype of javax.servlet.ServletRequest:
javax.servlet.http.HttpServietRequest

 Page

- javax.servlet.jsp.PageContext

52



Web Context.. ..
(ServiletContext)



What is ServietContext For?

* Used by servets to  o=.x Serviet Ji (e Josias

Set and get context-wide (application-wide) object-valued
attributes *Uailadll IS 4l & Hha e alall BLid) (el 5 Jeaaill o4

Get request dispatcher oyl Qllall e J paall
» To forward to or include web component

Access Web context-wide initialization parameters set in the
web.xml file web.xml —ale & Aimall Gllaws gal) el aladl glocd) ) el

Access Web resources associated with the Web context
LA \dmmJA\ A<l ."\AJ\}QGS) Alaid)

Log Jall
Access other misc. information 6 AV e gitdl Cila gleall ) Ml

54



Scope of ServiletContext servietcontext s

* Context-wide scope aladl ol 3l *

— Shared by all servlets and JSP pages within a "web application”
Al Gukat JOA (e JSP Glasa g serviets g ge 4S il
* Why it is called “web application scope” 48l (3ukai 3laiy Cuaw |3l
- A "web application" is a collection of servlets and content
installed under a specific subset of the server's URL
namespace and possibly installed via a *.war file
ald doe j83 je ) Cad Ll o3 Gl gine g SErVIEtsic sene (oA AS0AN Gk
war <l (&b e 4 (Sa Al 5 AT s an) dalil
» All servlets in BookStore web application share same
ServletContext object BookStore 4S:ill (3uki 3 serviets axes
ServletContext (AlS sl (S (S yidy

- There is one ServletContext object per "web application" per Java

Virtual Machine JVM Jsl4Sus 3ukas (K1 aal g ServietContext (oS llia
55




ServiletContext:
Web Application Scope«< sxsx

Client 1
‘ ServletContext
’:‘ server
EE
C_J
=9 < >
]

Client 2 QQ%Q%

"2._
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How to Access ServletContext
Object? ServletContext .l 1 as

« Within your servlet code serviet=e 5= o - cgle-!
getServiletContext()

« Within your servlet filter code serviet zéoe s2ae s 0 - ol
getServietContext()

 The ServletContext is contained in ServletConfig

object, which the Web server provides to a servlet

when the servlet is initialized

AA) A W jh g Al ServietConfig (A8 2 33> s ServletContext
servletd) e o4 (s serviet J!

- init (ServletConfig servletConfig) in Servlet interface

57



Example: Getting Attribute Value

from ServiletContext

ServietContext (» ‘valall dad e J gaall

public class CatalogServlet extends HttpServlet {
private BookDB bookDB;
public void init () throws ServletException ({
// Get context-wide attribute value from
// ServletContext object
bookDB = (BookDB)getServletContext().
getAttribute ("bookDB") ;
if (bookDB == null) throw new
UnavailableException("Couldn't get database.");

58



Example: Getting and Using
RequestDispatcher Object

i) 465 s RequestDispatcherssS e J sasl

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {

HttpSession session = request.getSession (true) ;
ResourceBundle messages = (ResourceBundle)session.getAttribute ("messages")

// set headers and buffer size before accessing the Writer
response.setContentType ("text/html") ;
response.setBufferSize (8192) ;
PrintWriter out = response.getWriter() ;

// then write the response

out.println ("<html>" +
"<head><title>" + messages.getString("TitleBookDescription") +
"</title></head>") ;

// Get the dispatcher; it gets the banner to the user
RequestDispatcher dispatcher =
session.getServletContext () .getRequestDispatcher (" /banner") ;

if (dispatcher != null)
dispatcher.include (request, response);

59



Example: Logging . us

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({

getServletContext () .log(“Life is good!”) ;

getServletContext () .log(“"Life is bad!”, someException) ;

60



Session
(HttpSession)

We will talk more on
HTTPSession

2 (14 . u
later in “Session Tracking”
“Session Tracking” & &Y HTTPSession e Sl cuaal

61



Why HttpSession?

 Need a mechanism to maintain client state across a
series of requests from a same user (or originating
from the same browser) over some period of time

Gl (e dlea JMA e Ciy jall Alla e dlailaall (g Li€as 4 L) Ui
5ona s Ania ) 8 A( mbeatiall (ad (e AL i) padiiad) (i e

- Example: Online shopping cart
 Yet, HTTP is stateless HTTP am dlall e Ldlay Y
« HttpSession maintains client state ==~ *= = H=HTTPSession

- Used by Servlets to set and get the values of session
scope attributes (=ibasl 4 clac) ol 3N Serviet Ji (e Jaxis
dadall glas
62



How to Get HttpSession? HittpSession 4 y LS s

 via getSession() method of a Request object
(HttpServietRequest)
(HttpServletRequest)—lhll (£l getSession() &b JSA (1

63



Example: HttpSession

public class CashierServlet extends HttpServlet {

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {

// Get the user's session and shopping cart
HttpSession session = request.getSession();
ShoppingCart cart =

(ShoppingCart) session.getAttribute ("cart") ;

// Determine the total price of the user's books
double total = cart.getTotal() ;

64



Serviet Request s.e:
(HttpServietRequest)



What is Serviet Request? Serviet Uik » L

« Contains data passed from client to servlet
Serviet JI A < sl e e clily e (5 5iny

* All servlet requests implement ServletRequest interface
which defines methods for accessing
> Las » ServletRequest 4¢al 5 <Lin 58 servlet Gldh xea
Lisa_ A (e LgiSad (3 oy i yas
- Client sent parameters
- Object-valued attributes
- Locales
- Client and server
- Input stream
- Protocol information
- Content type

- If request is made over secure channel (HTTPS) »



Requests -

data,
client, server, header
servlet itself

Web Server

67



Getting Client Sent Parameters

* A request can come with any number of parameters
Glas gall (e 35380 Y 220 2 Al @uu\u&u

 Parameters are sent from HTML forms:
HTML forms 4daul s Clas sall Ju
- GET: as a query string, appended to a URL
- POST: as encoded POST data, not appeared in the URL

* getParameter("paraName")

- Returns the value of paraName
- Returns null if no such parameter is present
- Works identically for GET and POST requests

68



A Sample FORM using GET

<!'DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Collecting Three Parameters</TITLE>
</HEAD>
<BODY BGCOLOR="#FDF5E6">
<H1 ALIGN="CENTER">Please Enter Your Information</H1>

<FORM ACTION="/sample/servlet/ThreeParams">
First Name: <INPUT TYPE="TEXT" NAME="paraml"><BR>
Last Name: <INPUT TYPE="TEXT" NAME="param2'"><BR>
Class Name: <INPUT TYPE="TEXT" NAME="param3'><BR>
<CENTER>

<INPUT TYPE="SUBMIT'">

</CENTER>

</FORM>

</BODY>
</HTML>

09



A Sample FORM using GET

I.'EIJ Collecting Three Parameters - Netscape

. File Edit “iew Go Bookmarks Tools Window  Help

@ O @ O Q | i File: 1 fempgiunkd  hkml I [@k Search ]

|y E, 1 =] Mail 4% Home G§p Radio [My] Metscape Iﬁ-_%,Se-arch EBDkaarks

_ o] x|

= @

-él [ %4 Collecting Three Parameters ] B
Please Enter Your Information
First Mame:
Last IMame:
MickIame:
C Submit Clueny
@ o & HE] Crocument: Cone (0,15 secs) !:Q]B:!' xE] Iﬁhl
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A FORM Based Serviet: Get

import java.io.¥*;
import javax.servlet.*;
import javax.servlet.http.¥*;
/** Simple servlet that reads three parameters from the html form */
public class ThreeParams extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
response.setContentType ("text/html") ;
PrintWriter out = response.getWriter() ;
String title = "Your Information";
out.println ("<HTML>" +
"<BODY BGCOLOR=\"#FDF5E6\">\n" +
"<H1 ALIGN=CENTER>" + title + "</H1>\n" +
"<UL>\n" +
" <LI><B>First Name in Response</B>:
+ request.getParameter ("paraml") + "\n" +
" <LI><B>Last Name in Response</B>: "
+ request.getParameter ("param2") + "\n" +
" <LI><B>NickName in Response</B>: "
+ request.getParameter ("param3") + "\n" +
"</UL>\n" +
"</BODY></HTML>") ;

"

/1



A Sample FORM using POST

<!'DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>A Sample FORM using POST</TITLE>
</HEAD>
<BODY BGCOLOR="#FDF5E6">
<H1 ALIGN="CENTER">A Sample FORM using POST</H1>
<FORM ACTION="/sample/servlet/ShowParameters" METHOD="POST">
Item Number: <INPUT TYPE="TEXT" NAME="3itemNum'"><BR>
Quantity: <INPUT TYPE="TEXT" NAME='"quantity"><BR>
Price Each: <INPUT TYPE="TEXT" NAME="price" VALUE="$"><BR>
First Name: <INPUT TYPE="TEXT" NAME="firstName'"><BR>
<TEXTAREA NAME="address" ROWS=3 COLS=40></TEXTAREA><BR>
Credit Card Number:
<INPUT TYPE="PASSWORD" NAME="cardNum'><BR>
<CENTER>
<INPUT TYPE="SUBMIT" VALUE="Submit Order'">
</CENTER>
</FORM>
</BODY>
</HTML>
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A Sample FORM using POST

() A sample FORM using POST - Netscape -10] x|

.| File Edit “ew Go Bookmarks Tools ‘Window Help

A

|
@ O @ O Q |Q}Flle S g junkz2 . Rkl | [@g Search.-] C:‘:E:ga @ |

g E, . A Mal 4% Home G2 Radin [My] Metscape @l. SEarn:h EBDDM‘narks
&l | % & sample FORM using POST ] |

A Sample FORM using POST

Ttern Mumber:
uantity: I
Price Each: [$
“ First IMarmne: I

Credit Card Mumber:
Submit Order

@ o= 2 S E] ! Crocurnent: Done (1,712 secs) i:m:i el |ﬂ=h|




A Form Based Serviet: POST

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

public class ShowParameters extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({

}
public void doPost (HttpServletRequest request,

HttpServletResponse response)
throws ServletException, IOException ({

doGet (request, response) ;
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Who Set Object/value Attributes

 Request attributes can be set in two ways

- Servlet container itself might set attributes to make
available custom information about a request
Claslan 5 e GRAT i palilad cpad o) (S Lendli Serviet 2sls
llll dals
e example: javax.servlet.request. X509Certificate attribute for
HTTPS

- Servlet set application-specific attribute
bl ilaial ga atliad naa, 53 Servlet
 void setAttribute(java.lang.String name, java.lang.Object 0)

 Embedded into a request before a RequestDispatcher call
RequestDispatcher ¢ Jé cills (& (aras



Getting Locale Information

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({

HttpSession session = request.getSession();
ResourceBundle messages =

(ResourceBundle) session.getAttribute ("messages") ;
if (messages == null) {

Locale locale=request.getLocale() ;
messages = ResourceBundle.getBundle (

"messages.BookstoreMessages'", locale);

session.setAttribute ("messages", messages) ;
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Getting Client Information

» Servlet can get client information from the request
Cllll JA (e cin all dald Gl lae 240 GiServietd! (Sa
- String request.getRemoteAddr()
» Get client's IP address

- String request.getRemoteHost()

e Get client's host name
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Getting Server Information

» Servlet can get server's information:
Al ce il slas 33 CiServietd! S
- String request.getServerName()
e e.g. "www.sun.com"

- int request.getServerPort()
e e.g. Port number "8080"
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Getting Misc. Information s e e gan

e Input stream

- ServletlnputStream getlnputStream()
- java.io.BufferedReader getReader()

* Protocol
- java.lang.String getProtocol()
* Content type
- java.lang.String getContentType()
* |s secure or not (if itis HTTPS or not)

- boolean isSecure()
79



HTTPServietRequest



What is HTTP Serviet Request?

Contains data passed from HTTP client to HTTP servlet
HTTPServlet JHTTP s (e i Glily e (s ging

Created by servlet container and passed to servlet as a parameter of
doGet() or doPost() methods

doGet() 4 )k 8 b seS serviet ) e 5 serviet s b e @l
doPost() 4k

HttpServietRequest is an extension of ServletRequest and provides
additional methods for accessing
Aall bl 3k 89 sServletRequestd 2liis) 2 HttpServietRequest
- HTTP request URL
« Context, servlet, path, query information

- Misc. HTTP Request header information

- Authentication type & User security information

- Cookies

- Session 31



HTTP Request URL

 Contains the following parts A o1 aY) e (st
- http://[host]:[port]/[request path]?[query string]
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HTTP Request URL: [request path]

 http://[host]:[port]/[request path]?[query string]
e [request path] is made of

- Context: /<context of web app>

- Servlet name: /<component alias>

- Path information: the rest of it
 Examples

- http://localhost:8080/hello1/greeting
- http://localhost:8080/hello1/greeting.jsp
- http://daydreamer/catalog/lawn/index.html
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HTTP Request URL: [query string]

 http://[host]:[port]/[request path]?[query string]
* [query string] are composed of a set of parameters and values
that are user entered (0 Ae s (e 40 S Aalatiual) Alulul
axiiall Ldaal il sl 5 o sl
« Two ways query strings are generated dsd=iny) alulul) o ¢l s, Hla

- A query string can explicitly appear in a web page
"’S. :.“ - . é 1... . !... O\ .S 3 Z.:IA\I NS ;y‘ ~'S ! ”

e <a href="/bookstore1/catalog?Add=101">Add To Cart</a>
« String bookld = request.getParameter("Add");

- A query string is appended to a URL when a form with a
GET HTTP method is submitted () 4sedlatin) dlids Glal) 24
GET HTTP da_b e Jla ¥ 2 sl

« http://localhost/hello1/greeting?username=Monica+Clinton
 String userName=request.getParameter(“‘username”) 34



Contexts.., Path ..., Query.u..,,
Parameter Methods-.....a ;-

» String getContextPath()

« String getQueryString()

» String getPathinfo()

» String getPathTranslated()
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HTTP Request Headers nrrp s i 5

« HTTP requests include headers which provide extra
information about the request <l s i et HTTP il
bl Jsn 4 e slas L 5 i

« Example of HTTP 1.1 Request:

GET /search? keywords= servlets+ jsp HTTP/ 1.1
Accept: image/ gif, image/ jpg, */*
Accept-Encoding: gzip

Connection: Keep- Alive

Cookie: userlD=id456578

Host: www.sun.com

Referer: http:/www.sun.com/codecamp.html
User-Agent: Mozilla/ 4.7 [en] (Win98; U)
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http://www.sun.com/

HTTP Request Headers e e, s

* Accept
- Indicates MIME types browser can handle.
* Accept-Encoding

- Indicates encoding (e. g., gzip or compress) browser
can handle

* Authorization
- User identification for password- protected pages

- |Instead of HT TP authorization, use HTML forms to
send username/password and store info in session
object

87



HTTP Request Headers e e, ;s

 Connection
- In HTTP 1.1, persistent connection is default

- Servlets should set Content-Length with setContentLength
(use ByteArrayOutputStream to determine length of output)
to support persistent connections.

setContentLength 413 (31 b (e (5 siaall Jsh (et Serviets (Ao
sl JliY e
» Cookie

- Gives cookies sent to client by server sometime earlier. Use
getCookies, not getHeader

e Host

- Indicates host given in original URL.

- This is required in HTTP 1.1.
88



HTTP Request Headers nrrp . in w5
 |[f-Modified-Since

- Indicates client wants page only if it has been changed
after specified date.

- Don’t handle this situation directly; implement
getLastModified instead.

 Referer

- URL of referring Web page.
- Useful for tracking traffic; logged by many servers.

« User-Agent
- String identifying the browser making the request.
- Use with extreme caution!
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HTTP Header Methods

« String getHeader(java.lang.String name)
- value of the specified request header as String

» java.util.Enumeration getHeaders(java.lang.String
name)

- values of the specified request header
 java.util.Enumeration getHeaderNames()

- names of request headers
 int getintHeader(java.lang.String name)

- value of the specified request header as an int
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Showing Request Headers

//Shows all the request headers sent on this particular request.
public class ShowRequestHeaders extends HttpServlet ({
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
response.setContentType ("text/html") ;
PrintWriter out = response.getWriter() ;
String title = "Servlet Example: Showing Request Headers";
out.println ("<HTML>" +
"<B>Request Method: </B>" +
request.getMethod () + "<BR>\n" +
"<B>Request URI: </B>" +
request.getRequestURI () + "<BR>\n" +
"<B>Request Protocol: </B>" +
request.getProtocol () + "<BR><BR>\n" +

"<TH>Header Name<TH>Header Value") ;
Enumeration headerNames = request.getHeaderNames () ;

while (headerNames.hasMoreElements ()) {
String headerName = (String)headerNames.nextElement() ;
out.println ("<TR><TD>" + headerName) ;
out.println (" <TD>" + request.getHeader (headerName)) ;

}
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Request Headers Sample i, 5.

i*r Netscape

File Edit “iew Go Communicator Help

e 2 A A e w3 & @ #

Back Fomweard Reload Homme Search  Metscape Frirt Security Shop S
' R ealPlayer
T Wf " Bookmarks @_ﬁ. Location: Ihttp:a"a"ln:u:alhnst:EDEDHsample.-’sewleta’S howR equestH eaders] j ﬁ' What's Related

Servlet Example: Showing Request Headers

Request Method: GET
Request TRI: /samplefzervlet/ShowEequestHeaders
Request Protocol: HTTE/1.0

| Header Name | Header Value

[User-Agent Mozillaid 7 [en] (Wind5, T)

|j-"u: cept |ima,gefg;if, tnage/z-zhitmap, wnagefipeg, magelpipeg, tmageipng, **
|jfm cept-Encoding |gz:ip

|Host |10ca]host:8[]80

|j-"u: cept-Language |en

|Accept-Charset  (iso-8859-1,% uf-8

|Conne ction |Ke ep-Alive

= (== | |Document: Done 92




Authentication & User Security Information
Methods

e String getRemoteUser()

- name for the client user if the servlet has been password
protected, null otherwise

« String getAuthType()

- name of the authentication scheme used to protect the
servlet

* boolean isUserInRole(java.lang.String role)
- Is user is included in the specified logical "role"?
e String getRemoteUser()

- login of the user making this request, if the user has been
authenticated, null otherwise
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Cookie Method (in HTTPServiletRequest)

» Cookie[] getCookies()

- an array containing all of the Cookie objects the client
sent with this request
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Serviet Response
(HttpServietResponse)

Servilet 4k
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What is Serviet Response? ‘serviet ita) .» L

e Contains data passed from servlet to client
—uall Jiserviet (» Lella ) &3 iy e (5 5ias

* All servlet responses implement ServletResponse

interface
Liaa_» ServiletResponse 4!l el JlsSh a8 Serviet wbla) aea
- Retrieve an output stream SAl) #1 AY) e la yiu)
- Indicate content type s sinall & 53 paas
- Indicate whether to buffer output
- Set localization information Gl slaall (S0 (ypas

o HttpServietResponse extends ServletResponse
ServletResponse 24l 2 588 HttpServletResponse

- HTTP response status code
- Cookies 96



Responses

Response Structure:

status code , headers
and body.

Web Server
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Response Structure

393l Ay
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Status Code in
rttp Response

Hittp s 3 5 sl s

99



HTTP Response Status Codes
Http s & sl Al

 \Why do we need HTTP response status code?
¢ el s Ala) ) zliag 13
- Forward client to another page ¢ 3! isia ) oy all Juu )Y
- Indicates resource is missing 3 sall olasd )3 L3

- Instruct browser to use cached copy
gl Al Jlarinly miiaiall
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Methods for Setting HTTP Response
Status Codes HTTP ds) @ias ills slae) 3,k

» public void setStatus(int statusCode)
- Status codes are defined in HitpServietResponse

- Status codes are numeric fall into five general
categories:

* 100-199 Informational
e 200-299 Successful
« 300-399 Redirection
* 400-499 Incomplete
« 500-599 Server Error

— Default status code is 200 (OK)
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Example of HTTP Response
Status HTTP ada) dllal Jlia

HTTP/ 1.1 200 OK
Content-Type: text/ html
<! DOCTYPE ...>

<HTML

</ HTML>
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Common Status Codes

e 200 (SC_OK)
- Success and document follows
- Default for servlets

e« 204 (SC_No CONTENT)
- Success but no response body

- Browser should keep displaying previous
document

« 301 (SC_MOVED_PERMANENTLY)

- The document moved permanently (indicated
in Location header)

- Browsers go to new location automatically 103



Common Status Codes

« 302 (SC_MOVED_TEMPORARILY)

- Note the message is "Found"

- Requested document temporarily moved elsewhere
(indicated in Location header)

- Browsers go to new location automatically

- Servlets should use sendRedirect, not setStatus, when
setting this header

. 401 (SC_UNAUTHORIZED)

- Browser tried to access password- protected page without
proper Authorization header

404 (SC_NOT_FOUND)
- No such page
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Methods for Sending Error .w.viow s n

* Error status codes (400-599) can be used in
sendError methods.

* public void sendError(int sc)
- The server may give the error special treatment

« public void sendError(int code, String message)
- Wraps message inside small HTML document

105



setStatus() & sendError()

try {
returnAFile (fileName, out)

}
catch (FileNotFoundException e)

{ response.setStatus(response.SC_NOT FOUND) ;
out.println ("Response body") ;

}

has same effect as

try {
returnAFile (fileName, out)

}
catch (FileNotFoundException e)

{ response.sendError (response.SC_NOT FOUND) ;
}
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Header in
Http Response

Http als) il




Why HTTP Response Headers?

Give forwarding location Jua pall a8 gall glac |*
Specify cookies cookies waai
Supply the page modification date ==l &y ) i dsaall y g 3
Instruct the browser to reload the page after a designated

|nterva| ‘\_uz.A MAJ o).ﬁ Az dadall d.m;.\ o.J\.cLi cs..a.\.d\ JA\
Give the file size so that persistent HT TP connections can
be used 8 i HTTP O¥lad) Jlaaia) Sy s Calal) ana glac

Designate the type of document being generated
Flaad g 3 Al 4Bl g gi e

Etc.
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Methods for Setting Arbitrary Response
Headers

* public void setHeader( String headerName, String
headerValue)

- Sets an arbitrary header.
* public void setDateHeader( String name, long millisecs)

— Converts milliseconds since 1970 to a date string in GMT
format

* public void setintHeader( String name, int headerValue)

- Prevents need to convert int to String before calling
setHeader

« addHeader, addDateHeader, addintHeader
- Adds new occurrence of header instead of replacing.
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Methods for setting Common Response
Headers

« setContentType

- Sets the Content- Type header. Servilets almost always
use this.

setContentLength

- Sets the Content- Length header. Used for persistent
HTTP connections.

» addCookie
- Adds a value to the Set- Cookie header.
» sendRedirect
- Sets the Location header and changes status code.
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Common HTTP 1.1 Response Headers

» Location
- Specifies a document's new location.
- Use sendRedirect instead of setting this directly.

« Refresh

- Specifies a delay before the browser automatically
reloads a page.

o Set-Cookie

— The cookies that browser should remember. Don’t set
this header directly.

- use addCookie instead.
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Common HTTP 1.1 Response Headers
(cont.)

» Cache-Control (1.1) and Pragma (1.0)

- A no-cache value prevents browsers from caching page.
Send both headers or check HTTP version.

» Content- Encoding

- The way document is encoded. Browser reverses this
encoding before handling document.

« Content- Length

- The number of bytes in the response. Used for persistent
HTTP connections.
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Common HTTP 1.1 Response Headers
(cont.)

 Content- Type

- The MIME type of the document being returned.
- Use setContentType to set this header.

e Last- Modified

- The time document was last changed
- Don’t set this header explicitly.
- provide a getLastModified method instead.
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Refresh Sample Code

public class DateRefresh extends HttpServlet {
public void doGet (HttpServletRequest req,
HttpServletResponse res)
throws ServletException, IOException ({
res.setContentType ("text/plain") ;
PrintWriter out = res.getWriter() ;
res.setHeader ("Refresh", "5");
out.println(new Date() .toString()) ;
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Body in
Http Response

HEtp s 8 pusl



Writing a Response Body ity s

* A servlet almost always returns a response body
Al s gl )b Ly 81 Wil serviet o s

 Response body could either be a PrintWriter or a
ServletOutputStream
ServletOutputStream sl PrintWriter ¢S o) Wl Alay) aa

o PrintWriter
- Using response.getWriter()
- For character-based output

o ServletOutputStream
- Using response.getOutputStream()
- For binary (image) data 116



Handling Errors

cladl) dalles
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Handling Errors ..y

 Web container generates default error page
Ainie Uad dabia 2l gy AN 4 gl o

* You can specify custom default page to be displayed
instead Uadll dadia (0 Yoy ) selall Aald diane dndin aaas (Sa
« Steps to handle errors cUad¥) dalledd ol glad

- Create appropriate error html pages for error conditions
Uadll Ja g il duulin htm] Gladia L)

- Modify the web.xml accordingly — <Ud s s web.xml Jsss
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Example: Setting Error Pages in
web.xml

<error-page>
<exception-type>
exception.BookNotFoundException
</exception-type>
<location>/errorpage1.htmi</location>
</error-page>
<error-page>
<exception-type>
exception.BooksNotFoundException
</exception-type>
<location>/errorpage2.htmi</location>
</error-page>
<error-page>

<exception-type>exception.OrderException</exception-type>

<location>/errorpage3.htmi</location>
</error-page>



Passion!
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