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the contents.
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Agenda : .
 Web application, components and Web container
Al 4y gla 5 Dl Sl 5 ASud (s

Technologies used in Web application
"’S. :.n .~.N! - ‘; ~'l - S\ Qw‘

* Web application development and deployment
steps Aol Gadai i g skl il sl
Web Application Archive (*.WAR file)

- * WAR directory structure WAR alas 44y

- WEB-INF subdirectory WEB-INF (= 4l aldll
Configuring Web application Sl (Galai JSs

- Web application deployment descriptor (web.xml file)
Al Bkt A8 Caial
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Web Components & Container
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Web Components & Containerss s .

 \Web components are in the form of either Servlet
or JSP JSPus ke i Servlet Jss e L o 3l ol (a|0ng with

JavaBean's and custom tags ==/ JJavaBean i o)

« Web components run in a Web container
"’S. :.n 47))\3 (_.é)é ..’S. :.S\ &ujs’q S... oo
- Tomcat and Resin are popular=- web containers

- All J2EE compliant app servers (Sun Java System App

Server) provide web containers
Ak Al i g3 J2EE linkt chleald * &) laa) L EN

* \Web container provides system services to Web
components ASpB) i Sl plail) Giland 358 4S030 Sl la

- Request dispatching*:wl L | security“..~and life cycle ,
managementslall & 535 1) 6



Web Components & Containerss s .

* WWeb Application is a deployable package
il ALl8 Ay o ASdl) (ke
- Web componentsas.ill @l <. (Servlets and JSP's)
- Static resource files such as images -+ F 45k 2l i

- Helper classes Glahll aelowe*
- Libraries SEETS
— Deployment descriptor (web.xml file) il Caal

 Web Application can be represented as
Gk e A8 Gulat Jiad ol S
— A hierarchy of directories and filesiw_» claas 5 il
(unpacked form) or

- *WAR file reflecting the same hierarchy el (& Jiay
(packed form)



Technologies Used
In Web Application

) 3ok 6 Abesianal) il




Web Request Handlingac.u e 2.

Webh Server

e
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Java Web Application Technologies
4,8 il 3 s s

JavaServer Pages
otandard Tag Library

sl | '
JavaServer Pages

JavaServer Faces

Java Servlet

10



Web Application Development
and Deployment Steps
(using hello2 example under
J2EE 1.4 tutorial)

A0A) lanhat p35 gy ghat il glad
(J2EE 1.4 J caletl) Ul (e pusiiall hello2J5e plaatuls )
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1.

W

Web Application Development and
Deployment Steps . cisus a5 5 s

Write (and compile) the Web component code (Servlet or
JSP) and helper classes referenced by the web component

code ebus 5 (JSP| Serviet) 4wl o sSa yran a5 4US; o8
A0al * ) K J8 e Allad) Gl
. Create any static resources (for example, images or HTML
pages) (HTML claia i gall Jia) 405 jalas i oLa

. Create deployment descriptor (web.xml)= —=ls <L&

4.Build the Web application='s &= <5 (* war file or

deployment-ready directory)

. Deploy the web application into a Web container
RS Ay g DA (e A Gl

* Web clients are now ready to access them via URN
URN YA (e 3680l ) amiina Y] AS0E]) oy



1. Write and compile the Web
component codew. ;s aa g ;i

* Create development tree structure
JA}L.\J\ 4..\.14 DJM ;\.u.u\
* Write either servlet code or JSP pages along

with related helper code
Jaiall sac bl jaiaa &Servlet yras 5 ISP jaas W 4,

» Create build.xml for Ant-based build build.xmi <
esid ol ANt =l (gNnd other application
development life-cycle management) process

* |DE (i.e. NetBeans) handles all these chores
A0 o 5l Jlac Y ol S0 4 g8 ALalKiall y ohail) 3y 13



Development Tree Structure

skl A B e
« Keep Web application source separate from compiled
files gl Cilile e ASEN Gukt Huas Juad o Lilss
- facilitate iterative development
* Root directory«= &4 (example from hello2 sample
code from J2EE 1.4 tutorial)
— build.xml: Ant build file

— src: Java source of servlets and JavaBeans
components JavaBeans <l sSe 5servletsd Bls jyas

- web: JSP pages and HTML pages, images
Heall s HTML Glada s JSPOadA
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Example: hello2 Tree Structure
(before “ant build” command)

* Hello2
- src/servlets
» GreetingServlet.java
* ResponseServlet.java

- web
 WEB-INF
-web.xml
» duke.waving.gif
— build.xml

15



2. Create any static resources

« HTML pages
- Custom pages
- Login pages
- Error pages
* Image files that are used by HTML pages or
JSP pages JSP wlais § HTML @laia Lidadiudl ) gl
- Example: duke.waving.qgif
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3. Create deployment descriptor
(Web.xml) Ll Caal g L)

* Deployment descriptor contains deployment time

runtime instructions to the Web container
Al Ay gla A g (o) il e 3l Juseiall g el ety i) Caal

- URL that the client uses to access the web
component A<l o sSa A Al Ciy el Lelartioy AN URL

* Every web application has to have it
Aéj;\ G\';\'; 2<.n:fx“ Q‘ﬁ:\.\jﬁz @A.A
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4. Build the Web applications:s=..

e Either *.WAR file or unpacked form of *.WAR file
WAR (3 JS& # site cale 5l WAR il Ul

e Build process is made of e adiad oLl Alee
— create build directory (if it is not present) and its subdirectories
(25250 e OIS W) e 6l Alalas e ae buildalae oL

— compile Java code into build/WEB-INF/classes directory
build/WEB-INF/classes s (32 b (e Bl Hias awal

» Java classes reside under ./WEB-INF/classes directory ;
/WEB-INF/classes aas il jaind lls Calial

- copy web.xml file into build/WEB-INF directory
build/WEB-INF sx s’ web.xml <ale o)

— copy image files into build directory
build Alse Cai ) peall ke ) o



Example: hello2 Tree Structure
(after “asant build” command)

 Hello1
- SIc
- web
- build.xml
- build
« WEB-INF

— classes

» GreetingServlet.class
 ResponseServlet.class
- web.xml

e duke.waving.gif
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5. Deploy Web application i< guw sl

» Deploy the application over deployment platform

such as Sun Java System App Server or Tomcat
Sun Java System App Server Jie il date JIA (e ubill il
Tomcat

« 3 ways to deploy to Sun Java System App server
Sun Java System App Server J3a (g il 3y &30

— asadmin deploy --port 4848 --host localhost —passwordfile
"c:\j2eetutorial14\examples\common\admin-password.txt"
--user admin hello2.war (asant deploy-war)

— App server admin console
- NetBeans
20



6. Perform Client Access to
Web Application . g s Goan e

* From a browser, go to URN of the Web application

AA) Gubat daldll URN () )] méadll (3 )k e
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http://localhost:8080/hello1/greeting

#= Hello - Netscape : . - -10] x|
File Edit “iew Go Communicator Help
f w& " Bookmarks A Location: |z e e U e j &))" what's Related ﬂ
. w2 2 A 4 = = N N S

Back Forward  Reload Haorme Search  Metzcape Erirat Securty Shop Stop

Members Wiebh ail Connections BizJournal Smartllpdate tktplace RealPlayer

Hello, my name is Duke. What's yours?

=ubrnit | Heset |

= == \Document: Done
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Running Web Application

"S :.S\ 54 ! o ! o Qe
. we "

- Hello - Netscape I =10 %
File Edit “iew Go Communicator Help

i .,nt " Bookmarks  A: Location: | http://localhost 8080/hellol /gresting Puserame=Manica+Cliton j G017 what's Related ﬂ

4w A 4 a =+ & B @

i Back Forgard  Reload Home Search  Metzcape Frnt Secuity Shop Stop

tembers b il Caonnections Eizloumnal Smartllpdate tktplace RealPlayer

Hello, my name is Duke. What's yours?

Submit | Feset |

Hello, Monica Cliton!

w1 |

E |='4IP= | |D-:u:ument: Daone




Web Application
Archive (*.\WAR)

Auil) Bkt cand )l
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Web Application Al (el

 Web application can be deployed in two different
forms Cplite (plSE A W il Sy 4S04 (Gudas
- a *.war file or

- an unpacked directory laid out in the same format
as a *.war file (build directory)

« Use *.war file when you have to deploy on a
remote machine L3l Jles e il b i Laxie war <ale Josid

- asant deploy-war command

25



What is *WAR file? WAR cile sle

Ready to deploy'able package over web container
Al sl A (e el il Sala
Similar to *.jar file jar <alay 4
Contains things to be deployed s i cpaty el e,
- Web components (servlets or JSP's)  a<uill &l Sa

- Server-side utility classes Al dga (e Baia Calial
- Static Web presentation content (HTML, image, etc)
A ya yell Gl S84

- Client-side classes (applets and utility classes)
(applets s e Cilical) caall dga (e alial
Reflects contents in build directory
build alae Gl sSa €2y 96



Document Root & Context s ;i g,

 Document Root*' &5 of the Web application

- Top-level directory of WAR & siwa LY war das

- Contains JSP pages, client-side classes and archives, and
static Web resources are stored s <ilual 5 JSP  Claiia el

A5 300 LIS Cay gal) dga pe AU A0EN 0 ) 5

- Also contains WEB-INF directory WEB-INF alas (panaiy SllXS

* A context is a name that gets mapped to the document
root of a Web application

- /hello1 is context for hello1 example
— Distinguishes a Web application in a single Web container
- Has to be specified as part of client URN
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Directory Structure of *WAR

flle war <tk alsa 44

E| J Web&pplc fionhlame _.,ﬁ%?gﬁfﬁglmaitd ﬂﬁjﬁhi atic fles, auch a5 HTML files,

------ _ﬂ] METAANF — . onitaitiz mets infomation sbout the web application
J WEBANF

| tlagaes _F:l;ntajna sererside clasces such as HTTF serdats and
| utilivy classes

""" i — W ot JAR, files wsed by the spplication
. ‘Eﬂweh,:cml — 3 Dz ploymn enit desciptor: contains configuration informafioh
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Directory Structure of *WAR

flle war <lale alaa 4y

.

I

J5F pageas.,

wek il
sun-wab . cmil
=tid

Libxrary All zorver-shds All . tag files
archive filkes Llass files faor this for this
Yeb nvodule Web nmeodule

atatic HTRL pages,
Applet Clagses, =1,
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How to Create *WAR file?s warw. . 5 s

3 different ways Alida 5yl &5 <lia
- Use IDE (NetBeans) oSl sl b Jlexiols

- Use ant tool after putting proper build instruction
in build.xml file  <lals Ja) s ant dase s BlaY) Jlainly
build.xml —ala Jala 4. 35U Ll

 “asant create-war” (under J2EE 1.4 tutorial)

- Use “jar cvf <filename>.war .” command under
build directory  build ~lse s ila 5 5S3a 5aY) aaii)

30



Example: Creating hello2.war via
“asant create-war’”’ command

C:\j2eetutorial14\examples\web\hello2>asant create-war
Buildfile: build.xml

create-war:

[echo]
[delete]

Creating the WAR....
Deleting:

C:\j2eetutorial14\examples\web\hello2\assemble\war\hello2.war

[delete]

Deleting directory

C:\j2e'etutorial14\examp|es\web\helI02\assembIe\war\WEB-INF

[copy]

Copying 1 file to

C:\j2eetutorial14\examples\web\hello2\assemble\war\WEB-INF

[copy]

Copying 2 files to

C:\j2eetutorial14\examples\web\hello2\assemble\wan\WEB-INF\classes
[war] Building war:
C:\j2eetutorial14\examples\web\hello2\assemble\war\hello2.war

[copy] Copying 1 file to C:\j2eetutorial14\examples\web\hello2

31



Example: Creating hello2.war via
jar command

C:\j2eetutorial14\examples\web\hello2\build>jar cvf hello2.warf.

added manifest

adding: duke.waving.gif(in = 1305) (out= 1295)(deflated 0%)

adding: servlets/(in = 0) (out= 0)(stored 0%)

adding: servlets/GreetingServlet.class(in = 1680) (out= 887)(deflated 47%)
adding: servlets/ResponseServlet.class(in = 1090) (out= 572)(deflated 47%)

C:\j2eetutorial14\examples\web\hello2\build>jar xvf hello2.war
created: META-INF/

extracted: META-INF/MANIFEST.MF

extracted: duke.waving.gif
created: servlets/

extracted: servlets/GreetingServlet.class

extracted: serviets/ResponseServiet.class

32



WEB-INF Directory

* Subdirectory of Document root Aodall atiaall e 8 Jis

e Contains gt

- web.xml : Web application deployment descriptor
54 S. :.“ .~...I < )m 5 \j
- JSP tag library descriptor files  JSP s 5 45iSal ddal ll Cilalall

— Classes : A directory that contains server-side classes:
servlets, utility classes, and JavaBeans components
seaadl lua¥ly  serviet: Al dea e Sluall g gl Al Jdall

JavaBeans U &S«

— lib : A directory that contains JAR archives of libraries (tag
libraries and any utility libraries called by server-side
classes) Sl palal JAR il ey 21 Qi

dea (e Blual) (e e il Al 3akall GliSall a5 4niSall 4 g dll)
aalally 33



HTTP request URL & Web component
URN (alias) & Context

 Request URL: User specified access point of a web
resource  ASuill o)l se (M AWl (e (Saly iy jall daiadl) ddadil
- http://[host]:[port])/[request path]?[query string]
- [request path] is made of context and web component's
URN
- http://localhost:8080/hello1/greeting?username=Monica

 Context: Name of the root document of a web
application — Identifies a particular application on
that server
aall e e Gaadai Faaad — A0 Gubail 5 )il aiiial) al

— /hello1 is context
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Configuring
Web Application via
web.xml

web.xml DA e a8l Gadas KES
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Configuring Web Application

.
'! S M3 !\ g - 5 S N
s we Lo

* Configuration information is specified in
web.xml (Web Applications Deployment

Descriptor) web.xml 8 baas i JSlly Lalall e sledll
- S. :.S‘ .~...i - *)_::4_.1 . ‘j
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Web Applications Deployment
Descriptor (web.xml) g u),

* Prolog

e Alias Paths

* Context and Initialization Parameters
 Event Listeners

* Filter Mappings

* Error Mappings

« Reference to Environment Entries, Resource
environment entries, or Resources

37



Web Applications Deployment
Descriptor (web.xml) s g o,

e Case sensitive

Cojall Al ulea

 Order sensitive—s 2™ (s (in the following order)

icon, display-name, description, distributable
context-param, filter, filter-mapping

listener, servet, servlet-mapping, session-config
mime-mapping, welcome-file-list

error-page, taglib, resource-env-ref, resource-ref

security-constraint, login-config, security-role
env-entry, ejb-ref, ejb-local-ref

38



Prolog (of web.xml)

* Every XML document needs a prolog
prolog &~ Y zliss XML aties JS

<?xml version="1.0" encoding="ISO-8859-1"7>

<IDOCTYPE web-app PUBLIC "-//Sun Microsystems, Inc.//DTD
Web Application 2.3//EN" "http://java.sun.com/dtd/web-
app_2 3.dtd">

39



Alias Paths (of web.xml)« i s ma<™

 When a request is received by Servlet container, it must
determine which Web component in a which web application
should handle the request. It does so by mapping the URL
path contained in the request to a WWeb component
P 055 )yt lgle ey Serviet 4sls Jid (e e JLE a3 Ladie
Dbe Gty @l i g callall 13gn ALl ol dadleay o g (g2 ASLE] (Guala
A8l () sSa e Al 83 sa sl URL
* A URL path contains the context root and alias path
- http://<host>:8080/context root/alias_path
* Alias Path can be in the form of either
Ol QAN gaal e ¢ 65 ) (Sar <l jlesall 43S
- /alias-string (for servlet) or
- [*.jsp (for JSP) 40



Alias Paths (of web.xml) «s wiax *

<servlet>

<servlet-name>greeting</servlet-name>
<display-name>greeting</display-name
<description>no description</description>

<servlet-class>GreetingServiet</servlet-class>
</servlet>

<servlet>

<servlet-name>response</serviet-name>
<display-name>response</display-name>
<description>no description</description>

<servlet-class>ResponseServlet</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>greeting</serviet-name>
<url-pattern>/greeting</url-pattern>
</serviet-mapping>
<serviet-mapping>
<servlet-name>response</serviet-name

<url-pattern>/response</url-pattern>
</servlet-mapping>
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Context and Initialization Parameters (of
web.xml) s sl Hingd 5 Jand

* Represents application context Gkl (glan Jiad

e Can be shared among Web components in a WAR file
WAR ale (8 4S80 Sl oS (g LS) 3G (S
<web-app>

<context-param>
<param-name>
javax.servlet.jsp.jstl.fmt.localizationContext
</param-name>
<param-value>messages.BookstoreMessages</param-value>
</context-param>

</web:aipp>

42



Event Listeners (of web.xml)xxv ca..

» Receives servlet life-cycle events
serviet d) sl 3 )50 Glasl) Jasiuy

<listener>
<listener-class>listeners.ContextListener</listener-class>

</listener>
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Filter Mappings (of web.xml): 4 .

« Specify which filters are applied to a request, and in
what order
AN i 5§ o) (A 5 llall 8 asndad 289l je () 2ty o g8y

<filter>
<filter-name>OrderFilter<filter-name>
<filter-class>filters.OrderFilter<filter-class>
<ffilter>
<filter-mapping>
<filter-name>OrderFilter</filter-name>
<url-pattern>/receipt</url-pattern>
<[filter-mapping>
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Error Mappings (of web.xml) .y o

 Maps status code returned in an HTTP response to a
Java programming language exception returned by any
Web component and a Web resource

SleliY) e JHTTP Ala) Jleinly Haadl *Jisal Il A pla ) o
ASLal) 3 )l s 5 A4Sl Sa 8 (e Ll ) Gy (Al g Wla Aa] (8 2l

<error-page>
<exception-type>exception.OrderException</exception-type>
<location>/errorpage.htmi</location>

</error-page>
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References..+ (of web.xml)

 Need when web components make references to
environment entries, resource environment entries,

or resources such as databases
s Jalae sl ) Jadae ) s laYh A<al ¢l S Cadld 13) Lgaliag
ULl acld Jia 3 ) gl ) 5l Al

 Example: declare a reference to the data source
UL jaas A g e o3le]

<resource-ref>
<res-ref-name>jdbc/BookDB</res-ref-name>

<res-type>javax.sql.DataSource</res-type>
<res-auth>Container</res-auth>

</resource-ref>
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Example web.xml of hello2

<?xml version="1.0" encoding="UTF-8"?>
<web-app xmlns="http://java.sun.com/xml/ns/j2ee" version="2.4"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/j2ee
http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd">
<display-name>hello2</display-name>
<servlet>
<display-name>GreetingServlet</display-name>
<servlet-name>GreetingServlet</servlet-name>
<servlet-class>servlets.GreetingServlet</servlet-class>
</servlet>
<servlet>
<display-name>ResponseServlet</display-name>
<servlet-name>ResponseServlet</servlet-name>
<servlet-class>servlets.ResponseServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>GreetingServlet</servlet-name>
<url-pattern>/greeting</url-pattern>
</servlet-mapping>
<servlet-mapping>
<servlet-name>ResponseServlet</servlet-name>
<url-pattern>/response</url-pattern>
</servlet-mapping>
</web-app>
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Passion!
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