Server-side Web Development
and Programming

Lecture 2:
The Jakarta Tomcat Web Container
and the NetBeans IDE

Client-Server Web Architecture

» Client browser sends request for page to server
» Server sends response page and sends to client

Client
Browser

www.fit. hcmuaf.edu/
maianhtho/index.htm

\

Response containing index.htm as a long string
(<html><head>Welcome to my
HomePage</title></head><body>...)

Request to

www.fit. hcmuaf.edu

for index.htm
port
Server

maianhtho — public_html — index.htm

Form Handling

Server must:
— Listen on port for requests
— Parse request to determine values of parameters

— Generate appropriate response page based on
parameter values

— Send response page back to client

Web Containers

Program running continuously on server
Runs code to handle requests

Built-in methods for parsing requests,
generating responses

Handles other important functions:

— Session tracking

— Database access

— Email generation

— Security and encryption




Web Containers Downloading the Java SDK
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Downloading the Java SDK
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Installing Tomcat

» Detailed Instructions in Chapter 2 (page 31)
» Copy JAR files from Tomcat to Java Runtime Environment

— Necessary for JSPs and servlets to compile

File Edit %iew Favortes Tools Help
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Installing Tomcat

» Tell Tomcat where to look for Java (page 34)
— Edit catalina.bat file in bin directory of Tomcat

B catalina bat - Notepad _[of x|
File Edit Format WYiew Help
rem JPDA_OQPTS Coptional) Java runtime options used when the "jpda start” :l
rem command is executed. If used, IPDA_TRANSPORT, IPDA_ADDRESS,
rem and JPDA_SUSPEND are ignored. Thus, all reguired jpda
em options MUST be specified. The default is:
rem
rem —xdehug -Xrunjcwp :transport=XIPDA_TRAMSPORTX,
rem address=%IPDA_ADDRESSY, server=y, suspend=%IPDA_SUSPEND
rem
rem $Id: catalina.bat 615987 2008-01-28 18:48:10Z riung § J
rem
<set JavA_HOME=C :%Program FileshJavahjdkl. 6. 0_07

rem Guess CATALINA_HOME if not defined

et CURRENT_DIR=%cCd%

i not "MCATALINA_HOMEX" == "" goto gotHome

set CATALINA_HOME=%CURRENT_DIRX

"\E exist "HCATALINA_HOMEX“Whimvcatalina.bat” goto okHome
| ..

set CATALIMA_HOME=%Cd%

col ¥CURRENT_DIRX

:gotHome

1f exist "¥CATALIWA_HOMEX\hinwcatalina,hat"” goto okHame

echo The CATALINA_HOME environment variable is not defined correctly
echo This enviromment wariable is needed to run this program




Testing Tomcat

Start Tomcat

Execute statup.bat in bin directory

File Edit “iew Favorites
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Tools  Help |
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service.bat setclasspath.bat setclasspath.sh

shutdown bat shutdown sh

Testing Tomcat

» This will open Tomcat control window

M org.apache.catalina.startup.Catalina load
d in 735 ms
apache.catalina.core.StandardService start

2068 12535753 PH opg.apache .catalina.core,StandardEngine stant

[NFO: Starting Servlet Engine: Apache Tomcat,6.8.16

flug 21, 2008 12:35:53 PN ory.apache.catalina.core.StandardContext sddipplication
istener

[NFO: The listel ontextListener

already configured for this co
ntext. The dupllcate defml has been_ignore

Eug 21, 2008 12:35:53 PM org.apache.catalina.core.StandardContext addApplication|
istener

INFO: The listener istene: ionListen

already configured for this co
ntext. The duplicate definition

Aug 21, 2888 12:35:54 PM org.apache.coyote.httpli.HttpliProtocel start
[NFO: Starting Coyote HTTP/1.1 on http-8688
12:35:54 PM org.apache.jk.common.ChannelSocket init
i -0.0:3089

been ignoved.

».JkMain start

4 org. apac]le catalina.startup.Catalina start
: Server startup in 16

Testing Tomcat

Tomcat is now listening for requests!
— Listening at port 8080 by default

» Test: enter hitp://localhost:8080/ in your browser

Z§ Apache Tomcat - Microsoft Internet Explorer _[Ofx
Eile Edit Yiew Fawortes Tools Help | 15'
QBeck ~ ) - [x] [Z] 2| O semch ¢ Favorites €] (- 2

Address &) huplocahostanaty

|5 kS
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Administration

Status
Tomcat Manager

Documentation
i

http://www.apache.org/

Apache
i LIl wpache Software Foundation

If you're seeing this page via a web browser, it means you've setup
Tomcat successfully. Congratulations!

As you may have guessed by now, this is the default Tomcat home page. It
can be found on the local filesystem at

SCATELINA HOME/webapps/ROOT/ index.html

[ |

Tomcat Structure

» Listens on port 8080 for requests
» Retrieves page requested

Must be part of its file structure in webapps directory
» Example: http://localhost:8080/

Sends request to this machine for index.html file in ROOT
subdirectory of webapps

Address [ ComeatwebapnsROCT FlE&ea |
Folders X || Mame =~ Size | Type |
2| |5 admin File Falder
. Jt_o,'m;:t 2l e Fils Foldar
@) asfogo-wide.gif BKB GIF File
& oonf 4KB XML Document
Dl 22K8B lcon
0 logs Elincexhtml 8KB HTML Document
&) temp @l indexjsp 3KB JavaScript Sour.
= 153 webapps [Z] RELEASE-NOTES txt 8KB TextDocument
® ) docs @ tomcat.gif 2KB GIFFile
[ B2 examples = tomeatsvg B5KB SVGFile
& B2 host managerJ @) tomcat-power.gif JKB GIFFile
# [ manager
[El=]~00T =
1l | »lJ ol | vl




Tomcat Structure Tomcat Structure

* Another example:
http://localhost:8080/examples/|sp/simpletaqg/foo.jsp » Side point:

_ — , JSPs/servlets can display messages in Tomcat

e o o e o oo, X http:/flocalhost: 8080/examples/jsp/simpletag/foo.jsy

Eile  Edit “iew Favorites Tools Help . . .
Qs = O v || o [[ 33 | Lo B M Fore ‘p — window (often used for diagnostics)

Address I_; Citomcatywebapps'y pl f pletag
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&lfoo.html
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9 . 523 Aug 21, 2088 1:23:12 PM org.apache.catalina.core.StandardContext addApplicationk
include istener
@ o 1077 [NFO: The listener “listeners.SessionListene already configured for this co
D jsp2 ntext. The duplicate definition has been ignored
Aug 21, 2088 1:23:13 PM org.apachs.coyote. httpll HttpliProtocol start
j (AR Did you see me on the browser window as well?
num
NFO: JH: ajpl3 listening on ~8.0.6.0
5 plugin . 1:2 PH_org.apache. jk.server.dkMain start
£ security Fg5| D=0 time-8/31 config-nul
" “2BBB 1:23:13 PH org.apache.cataling.startup.Cataling start
[ sessions J NFO: Server startup in 798 ms
= ElRlEia Did you see me on the stders window?
D snp
—:"‘ag‘p‘ug‘" <l Did you see me on the hrowser window as well?
i

Type: JavaScript Source Code Date Modified: 1/28/2008 11:39 PM

Tomcat Structure Tomcat Structure

» Side note: Usually refer to server on another machine

* Meaning of this URL.:
http://localhost:8080/examples/jsp/simpletag/foo.jsp http:/‘/WWW.hcmuaf.edu.v‘n/(‘axamples/isp/simpletaq/foc‘).isp
\ |

Invoke server listening A this file in thi Invoke server at this Access this file in this
on port 8080 of this ck():g_ss ¢ IS Ieftlg IS remote URL subdirectory of the
subdirectory ot the tomcat/webapps directory

machine tomcat/webapps directory

» For testing, often run client and server on same machine

Port 8080 request T
response omCat
request Browser

response




Tomcat Structure

* If requested page is server page/servlet, executes code
embedded in page to generate corresponding html page

* Final html page sent as response

<HTML>

<HEAD><TITLE>cgi-bin
response</TITLE></HEAD>
<BODY>

<P>

Thank you for your order of
<%= request.getParameter(“quantity”) %>
widgets!

</P>

</BODY>

</HTML>

The NetBeans IDE

 Integrated Development Environment for Java
Programming
— Editing code (with hints)
— Compiling code
— Running code
» Good for JSP/servlet development
— Allows easy development of web applications
— Automatically interacts with Tomcat
— No need to manipulate Tomcat file structure

Adding a Tomcat Server

Zervers:

* Tools > Servers

e Press

Adding a Tomcat Server

e Select Tomcat 6.0 s

1. choose Server

2 .. Server: [REa webLogic Server
GlassFish 41
GlassFish Y2
18M WehSphere Application Server ¥6.0
16M Websphere Application Server ¥6.1
JBoss Application Server

ailfin

Mame: |Tomcat 6.0




Adding a Tomcat Server

. B |
* Enter the directory ——————

where you installed s e e o o) sdhon st
Tomcat Catalna Home: [c:\tomcat

I Use Private Configuration Folder (Catalina Base)

Browse
* Enter a name and il Sl

a password for a N

“manager” role R s

(we will use this

more later)

<Back et [ Eeishn | concel Help

Adding a Tomcat Server

» By default, Tomcat listens at port 8080

Servers:

Servers Server lame: [Tomcat 6,0
i@ Tomeat 5.0

Server Iype! [Tomcat 6.0

Connection | startup | Platform | Deployment | Classes | Sources | Javadoc |

Cetalina Horne: [e:iromeat

Catalina Base:  [ciitomcat

Credentials of an existing user in the "manager” role

Uemame:  fiohn
e Show

Server Port: EE=

Shutdown Port: 0052

I~ Enable HTTP Monitar

Mate; Changes will ke affect the next time you stark the server

i Add Server,.. Remawe Server

Creating a Web Application

* In NetBeans: File > New Project

* Choose Web and Web Application

Steps Choose Project

1. Choose Project Categories: Prajects:

2 - 1ava () wieb Application
0 [ (&) web Application with Existing Sources
(2] Enterpriss |7 web Free-Form Project

o] MetBeans Modules
(Z1 Samples

Creating a Web Application

» Give your project a name (I called this one “WidgetSite”)
» Give it a location (I have put it in a directory called 6962)
» Make sure it is set as the Main Project

® New Web Application ]

Steps Mame and Location
1. Choose Projsct Project Kame: IWldgetS\tE\
2. Name and Location
3 Server and Settings Project Lacation: [C:Documents and SettingstiohniMy Dacuments|6962 Erowse. .
4 Frameworks
Project Eolder:  |C:\Dacuments and Settingsijohnify Doo \Widgetsite

I~ Use Dedicated Foldsr for Storing Libraries

liraries Folders | Bravse,,,

Diffierent Users and projeciscansiiare tie same compilation [ braresisee Hell fordetais)),

[ Set as Main Project




Creating a Web Application Creating a Web Application

W WidgelSile - NelBeans IDE 6.1

Bie Edi Yiew Meagete Source Fnfactor Quid Fun Frofie ersonng Tools Yyindow Heip
* The final page shows information (such as which server NetBeans creates = /" =) (AT NN -
. . e . Fimt | (Swvoss | m | respenses x| s veldsermm ® [ nsejsn x ()] QreFoemjse x| St Page x| (1] naejee x| o
this project uses) an initial web site  F78 88 8 acsEvecuucy
. . . . £ & Rurringlokal 2
* You can press “finish” at this point st ; sroian
Off - R 13
) wien €
Structure shown £ oy 7 amae concencTenre pagetucosinos -
® New Web Application | x] in the project 8 ) A
Steps Server and Settings WIndOW —_— =] ‘TL;T\:M n “heml
3 i e A [ I b s Cienomh Papecseicie e
2 St a:sd Settings — ] el o sl
+ Framesor} . 17 sHells Usrldre/his
I |5z dledicated ity Falder for server 368 Fles Creates an et 7 <p \
initial i i - 15 b ermenls
Java EE Version: |JavaEES initial Index.jsp L :a.‘h_i‘:‘ 2
Conteotpats [[andantsee page (default @ The index.jsp is initially just a
[]home pag(te ‘)Jf “Hello world” page
e new site

Running a Web Application Building a Web Application

» Running the site opens the index.jsp page « Modify and add files to create web site
— Can choose browser (and should test with all!)

NetBeans |DE 6.1

i ® WidgetSite - NetBeans ID

. File Edit ¥iew MNavigate Source
file Edit Yiew Meagnie Source Fefacor Huid Fun Versianng  Tools Yindow Help index.jsp “ 5 E ] % E
5 ¢ (=] I b=t Prompts user for —]

o xliws[seveas | o renasie ][ Dbcriovs %[5 ke =] ] OrowFommie %] St Pogn. %] (] oo <] oD number of widgets Jm u«:ﬂﬁ‘u‘z‘lejm Services ||
i & Optensanis daRSEFewlanlon - & SDES - |_|l
i motwodos [ o] B @ ssssions1
% & PuningToeal F Bacum " inie & testt
ZNJSP Page - Microsoft Internet Explorer _[ofx g testipp
Testing
File Edit Yiew Favortes Tools Help ,',' . . e TimeTest
YBack ~ G ~ |_L| d . | ) Search \‘n‘"Favnme‘s > reCIept'JSp g Llf:lri;fac&
=4 v = v/ [ Displays number of 5@ widgetsite
Address [£] o #focahost8080MwidgetSite/ S Bce widgets purchased Gl Web Pages
[ | -] META-INF
T | WEB-TNF
Hello World! e
[ indexse
L redept.jsp
(& Configuration Files

(08 serverResoorces |
|index jsp - Mavigator a1 x
=-{ea] heml

E-[€3] head

C o] meta

B
|§'] Done ‘ | | ’7’7“3 Local intranet 7




Building a Web Application Adding a JSP

File Edit View MNavigate Source Refactor Build Bun Profile Versioning Tools Window Help

[P ER|% 2 092¢(TH DB G . File S New Choose a JSP

] 1 x| [Fiies | 'services | [ mi | (] responsejsp x| < validator java x| [7] indexjsp x 3] Orderformjsp x| ) index jsp x| (2] receptisp x
der-8-lalfReesauon

sessions1 1E <w—- Steps Choose File Type
testl 2 Document  : index j _
1. Choose File Type oct: [ -
) testipp 3 Created on : Aug 25, 2008, 4:17:41 PM o Broject: [ @ widgersie =l
& Testing 4 Author : jrsullins Categories: File Tvpes:
& TimeTest 5L ——a> =
& Userhnterface o 2] JawaServer Faces
widgetsite 7| <%@page contentType="text/himl" pageEncodings"UTF-5"%> 03 stuts
253 Web Pages 8| <!DOCTYPE ETML PUBLIC "-//U3C//DTD HTHL 4.01 Transitional//EN"
] META-INF ] "http://uww. w3, org/ TR htmld/ loose. ded"s
(C1 wEB-INF 10 .
B indextem 11 <henls New Shhils Giveita
] reciept.isp 12 <head> ) |
. Steps Name and Lacation
(@ Configuration Files 13 <meta http-squiv="Content-Type” content="text/html; charsen=UTF-8"> == name
(Ja server Resources =l 1 <titlerWidget Purchase Page</titlex 1. Choose File Type 15 F‘\@,ec,epd
15 </ head> 2. Name and Location
| index jzp - Navigstor a1 x| / hee -
S ol 18 [ <hodys> Project: [widgetsite
[E] m
17 = <f tion=" t.3sp"s
23] head SRR AEbLAnTIrac st 150 Location:  [web Pages =
. 18 Quantity: <input type="Lext” name="guantity’ wvalue="" size="8" /3
: g . 13 b/ mrm | e |
= e 20 <input type=Tsubnit? valus=rSUBNTTY /3|
=fe3] body 2 e Created Flle:  [C:\Documents and Settings\johniMy Documents|6962\WidgstSitelweblreciept.jsp
3] form
=i = . 2z </hody>
inpul _
@ br 23 </html> OpHons! (& 15 File (Standard Syntax) ¢ ISP Doacument (2ML Syntax)
24
- I~ Create as @ J5P Segment

Running the Site Deploying your Site to Tomcat

H H M 113 1
° -
2 widget Purchase Page - Microsof... [BiJ=l 3 Z} widget Reciept - Microsoft Intern... JSi[=] nght click prOJeCt and choose Deploy
m . . . . . . .
Ble cdt Viow Favoreo Tooe tep | & Ble ot View Favores Teos telp & » This copies all web site files into build\web subdirectory
Qe - © - [x] 2] 7] O seamh Qeeck - ) - [x] (2] 3| O seach
Address [&] hpflocalhostatanwidgesie) = B Go Address [&) g flocalhostangnwidgesSie)r = £ Go & TwmeTestF ; Loow T
Userlnterface
= . 5 I IR,
Quantity: |3 Thank you for your order of 3 widgets! New 2 <hename 'T{; Eile Edit y\e.'w ngomeﬁ Tools Help
Build ; Deack ~ () - T | ) searen [ Faivers [ 10
Clean and Build Address IQ CA\Documents and Setiingsijohnihy Docume
LI j Clean Folders X || Name =
él DD\‘ | | | ’7 % Local intranet i |@1 Dml ’7’7‘ | |IJ Local intranet i I8 Confic Generels Javada rt = webapps «| | DMETAINF
(@ servel - WEEHNF
= 2 WidgetSite i
| indese jsp - Navige =15 build :i reme;uzp
B hml Debug N £ weh
5[5 head | Profile _ i (2 nbproject
i3] me NEBUEESTUINYEb Senies ) —
et agag Mein Project <
2 ggd:’ @penEeaured Projests 13
3 fo
o Close




Deploying your Site to Tomcat

» Copy these files into a subdirectory of webapps in

Tomcat

File Edit %iew Favorites Tools Help

D Back - () - | ) search [ Forens |

Address I@ CADocuments and Settings\johnihdy Docume

Folders X || MName ~
e
=15 WidgetSite ?\ndex-jap
80 build -az recieptjsp
3 weh
[ nbproject

 —

@ widgetSite
File Edit Yiew Favortes Tools Help

D Beck - ) - 9| ) seach [ Foders ||

Address I@ CitomcatwebappsividgetSite

Folders

12 tp
= 15 tormcat
1) bin
= conf
12 lib
=) logs

= termp

Deploying your Site to Tomcat

» Start Tomcat (after closing NetBeans)
» Go to http://localhost:8080/WidgetSite in browser

2} widget Purchase Page - Microsof... [MI[=1 3

File  Edit “iew Favortes Tools Help | a',’

Qeck - & - x] B | ) Search >

Address I@ hitp:fflocalhost 8080AYIdgetSite/ j Go

Eile Edit Yiew Faworites Tools Help ‘ ﬂ"

Qeeck - ) - [x] [£] 7| O seamh >

Address I@'] hittp:#/localhostB080MIdgetSite/r d Go

Quantity: . Thank you for your order of 5 widgets! =
SUBMIT

Bl [ |

m’_‘ | | | “3 Local intranet A @1 Dml | ’_’_l ||3 Local intranet i




