Chapter 1. Why use Servlets & JSPs?

1 intro and overview

Why use Serviets & JSPs?

You fool! You must use
Servlets and JSPs. If you
continue to write Perl
scripts, I will destroy
you.

Hah! T know
CGI. My website will
rule the world.

Web applications are hot. sure, GUI applications might use exotic

Swing widgets, but how many GUI apps do you know that are used by millions

of users world-wide? As a web app developer, you can free yourself from the
grip of deployment problems all standalone apps have, and deliver your app to
anyone with a browser. But to build a truly powerful web app, you need Java.
You need servlets. You need JSPs. Because plain old static HTML pages are so,
well, 1999. Today’s users expect sites that are dynamic, interactive, and custom-

tailored. Within these pages you'll learn to move from web site to web app.

this is a new chapter 1
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official Sun exam

OBIECTIVES
SsspE——

Servlets & JSP overview Coverage Notes:
4.1 For each of the HTTP Methods (such as GET, The objectives in this section are covered
POST, HEAD, and so on): completely in another chapter, so think of
this chapter as a first-look foundation for
* Describe benefits of the HTTP Method what comes later. In other words, don’t worry
about finishing this chapter knowing (and
* Describe functionality of the HTTP Method remembering) anything specific from these
objectives; just use it for background. If you
* List triggers that might cause a Client already know these topics, you can just skim
(usually a Web browser) to use the method this chapter and jump to chapter 2.
You won’t have any mock exam questions on
Also part of Objective 1.1, but not covered these topics until you get to the more specific
in this chapter: chapter where those topics are covered.

* ldentify the HttpServlet method that
corresponds to the HTTP Method
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intro architecture

Everybody wants a web site

You have a killer idea for a web site. To destroy the competition, you
need a flexible, scalable architecture. You need servlets and JSPs.

Before we start building, let’s take a look at the World Wide Web
from about 40k feet. What we care most about in this chapter are
how web clients and web servers talk to one another.

These next several pages are probably all review for you, especially if
you’re already a web application developer, but it’ll give us a chance
to expose some of the terminology we use throughout the book.

The web consists of gazillions o(.:
tlients (using browsers like Mozilla or
Safari) and servers (using web sevver
apps like Apache) connetted through
wives and wiveless networks. Our 503\ is
4o build a web appliation that clients
avound the globe can access: nd to
betome obstenely vich.

Client

the earth
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web

What does your web server do?

A web server takes a client request and gives
something back to the client.

A web browserlets a user request a resource. The web server gets the
request, finds the resource, and returns something to the user.
Sometimes that resource is an HTML page. Sometimes it’s a picture. Or
a sound file. Or even a PDFFdocument. Doesn’t matter—the client asks
for the thing (resource) and the server sends it back.

Unless the thing isn’t there. Or at least it’s not where the server is
expecting it to be. You’re of course quite familiar with the “404 Not
Found” error—the response you get when the server can’t find what it
thinks you asked for.

When we say “server”, we mean either the physical machine (hardware)
or the web server application (software). Throughout the book, if

the difference between server hardware and software matters, we’ll
explicitly say which one (hardware or software) we’re talking about.

The client’s request tontains the
name and address (the URL), of

the thing the client is looking for.

request

Web
browser

response

The s exver usua\\

1 “eontent
ts o'c ton -
\»‘1 can send to (,\mn{',&

e
t e tent tan
" Ya;:s, PEGs, and

okher vesouwrtes
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What does a web client do?

intro architecture

A web client lets the user request something on the
server, and shows the user the result of the request.

When we talk about clients, though, we usually mean both (or either)

the human user and the browser application.

The browseris the piece of software (like Netscape or Mozilla) that
knows how to communicate with the server. The browser’s other big job
is interpreting the HTML code and rendering the web page for the user.

So from now on, when we use the term client, we usually won’t care
whether we’re talking about the human user or the browser app. In
other words, the client is the browser app doing what the user asked it to do.

User clicks a link
~ in the browser.

User Browser

Browser gets the HTML
and renders it info a
display for the user.

D

i

User Browser

Browser formats the
request and sends it
to the server.

Server finds the
requested page.

Server

Server formats the
response and sends it
to the client (browser).

Server
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HTML and

Clients and servers
know HTML and HTTP

HTML

When a server answers a request,

the server usually sends some type

of content to the browser so that the
browser can display it. Servers often
send the browser a set of instructions
written in HTML, the HyperText
Markup Language. The HTML

tells the browser how to present the
content to the user.

All web browsers know what to do
with HTML, although sometimes an
older browser might not understand
parts of a page that was written using
newer versions of HTML.

HTTP

Most of the conversations held on the
web between clients and servers are
held using the HTTP protocol, which
allows for simple request and response
conversations. The client sends an
HTTP request, and the server answers
with an HTTP response. Bottom line:
if you’re a web server, you speak HTTP.

When a web server sends an HTML
page to the client, it sends it using
HTTP. (You'll see the details on how
all this works in the next few pages.)

(FYI: HTTP stands for HyperText
Transport Protocol.)

A wise question. In order
to communicate, they must
share a common language. On
the web, clients and servers
must speak HTTP, and browsers
must know HTML.

But how do the
clients and servers
talk to each other?

HTML tells the browser
how to display the content
to the user.

HTTP is the protocol
clients and servers use on
the web to communicate.

The server uses HTTP to
send HTML to the client.
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intro architecture
. .
Two-minute HTML guide
When you develop a web page, you use HTML to describe what the
page should look like and how it should behave.
HTML has dozens of tags and hundreds of tag attributes. The goal of
HTML is to take a text document and add tags that tell the browser
how to format the text. Below are the tags we use in the next several
chapters. If you need a more complete understanding of HTML, we
recommend the book HTML & XHTML The Definitive Guide.
Tag Description
<!-- -——> where you put your comments
<a> anchor - usually for putting in a hyperlink
<align> align the contents left, right, centered, or justified
<body> define the boundaries of the document’s body
. lign> tags
<br> a line break (Teehnieally, the <L“{.c - andlj 34158 bu&S we've
have been deprecated in HTML -0 "
ina them in some of our 5*3"‘?‘:5 because i |s
<center> center the contents & v Ehan the alternative, and you'e
cente simpler to vead than )
not heve to learn HTML anyway-
<form> define a form (which usually provides input fields)
<hl> the first level heading
<head> define the boundaries of the document’s header
<html> define the boundaries of the HTML document

<input type> defines an input widget to a form
<p> anew paragraph

<title> the HTML document’s title
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writing

What you write...
(the HTML)

Imagine you're creating a login page. The simple HTML
might look something like this:

ent
<html> P WML 077
<!-- Some sample HTML -->
<head>
@ <title>A Login Page</title>
</head>
<body>
<hl align="center”>Skyler’s Login Page</hl> << nested
The <imy> tag s v \ion>
wside a pavagraph <213
<p align="right”> [ et ovder to \\7\&L:‘“c
. hiy W
© <img src="SKYLER2.jpg” width="130” height="150"/>  ‘the \w32§€°2‘aczmbm
want ‘&
</e> d :;\\5n> is dd’*cw{xdy \)u’t.
The secvlet o sen we ve using it b)ct,a\ASC !
<form action="date2”> l( the “'—”\“CS*‘ ) simple 4o vead-
@ Name: <input type="text” name="paraml”/><br/>

Password: <input type="text” name="param2”/><br/><br/><br/>

&

x‘v‘vcy“ talk more about The <br> tags
<center> {:‘""S later, but b\ricﬂyy tause line breaks.
<input type="SUBMIT”/> ‘ ¢ ""°‘75er tan tolleet
he usev’s input and
@ </center> veturn it fo the ser ver.
</form> N
The “Su\)w\&« \,u{k‘p" ©
n the ;o‘rm ©
</body> NP e
</html> Relax You need only the most basic HTML

knowledge.

HTML pops up all over the exam. But you're
not being fested on your HTML knowledge. You'll see
HTML in the context of a large chunk of questions,
though, so you need at least some idea of what’s
happening when you see simple HTML.
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intro architecture

What the browser creates...

The browser reads through the HTML code, creates the
web page, and renders it to the user’s display.

®

| A Login Page

D@ http://www.wickedlysmart.com/skylogin.html

ﬁ@—_ﬁpﬂ! -Mac Amazon eBay Yahoo! Newsw

o Skyler's Login Page

@ \Name:

Password:
./
( Submit ) 2
Caunmity |
| . =
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HTTP

What is the HTTP protocol?

HTTP runs on top of TCP/IP. If you’re not familiar with
those networking protocols, here’s the crash course: TCP
is responsible for making sure that a file sent from one
network node to another ends up as a complete file at the
destination, even though the file is split into chunks when
it’s sent. IP is the underlying protocol that moves/routes
the chunks (packets) from one host to another on their
way to the destination. HTTP, then, is another network
protocol that has Web-specific features, but it depends

on TCP/IP to get the complete request and response
from one place to another. The structure of an HTTP
conversation is a simple Request/Response sequence; a
browser requests, and a server responds.

Key eleme
stream: s ofthe r equest

> HTTP e
be Performeg)

od (the action to

) 3
The Page to access (3 URL)

Form para
Meters (i
arguments to a methz()g()e

_ HTTP request

: /N \ '-I 1

Web —
browser

HTTP response

Client

Server

Key elements of the
response stream:

» Astatus code (for whether

the request was successful)
» Content-type (text, picture,
HTML, etc.)

» The content (the actual
HTML, image, etc.)

Relax You don’t have to memorize the HTTP spec.

The HTTP protocol is an IETF standard, RFC 2616. If you care.
(Fortunately, the exam doesn’t expect you to.) Apache is an example
of a Web server that processes HTTP requests. Mozilla is an example
of a Web browser that provides the user with the means to make HTTP
requests and to view the documents returned by the server.

10
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intro architecture

HTML is part of the HTTP response

An HTTP response can contain HTML. HTTP adds header
information to the top of whatever content is in the response (in
other words, the thing coming back from the server). An HTML
browser uses that header info to help process the HTML page. Think
of the HTML content as data pasted inside an HTTP response.

HTTP request

HTTP response

l Server

<html>
<head> ,

Client

HTTP header

When the browser finds the
opening <html> tag it goes into
&TML—rendc\ring modcﬁ a:dn
displays the Page to the user-

</head>
<body>

<img sre=, >
</l body>
</html>

HTTP body

When the browser gets o an
image tag, it genevates another
HTTP vequest to 90 get the
vesourte destribed. |n his tase
Lhe browser will make 3 sctcfnd
HTTP vequest to get the picture
vebevented in the <img> tao.
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HTTP

If that’s the response, what’s in the request?

The first thing you’ll find is an HTTP method name. These aren’t Java
methods, but the idea is similar. The method name tells the server the
kind of request that’s being made, and how the rest of the message will be
formatted. The HTTP protocol has several methods, but the ones you’ll
use most often are GET and POST.

User clicks
alink to a Browser sends an HTTP GET

™ new page. to the server, asking the

- /ﬁ server to GET the page.
L 7
g '

User Browser Server

User typesina Browser sends an HTTP POST

P form and hits the to the server, giving the
= Submit button. server what the user typed

into the form. .ﬁ

User Browser Server

12
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intro architecture

GET is a simple request,
POST can send user data

GET is the simplest HTTP method, and its
main job in life is to ask the server to geta
resource and send it back. That resource might
be an HTML page, a JPEG, a PDF, etc. Doesn’t
matter. The point of GET is to get something
back from the server.

Wait a minute... T
could swear I've seen
GET requests that did
send some parameter

data to the server.

POST is a more powerful request. It’s like a
GET plus plus. With POST, you can request
something and at the same time send form data
to the server (later in this chapter we’ll see what
the server might do with that data).

therejare no
Dumb Questions

.
Q. So what about the other HTTP methods
besides GET and POST?

.
A' Those are the two big ones that everybody
uses. But there are a few rarely used methods (and
Servlets can handle them) including HEAD, TRACE,
PUT, DELETE, OPTIONS, and CONNECT.

You really don't need to know much about these
others for the exam, although you might see
them appear in a question.The Life and Death
of a Servlet chapter covers the rest of the HTTP
method details you'll need.

13
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HTTP GET

It’s true... you can send a little data with HTTP GET

But you might not want to. Reasons you might use POST instead of GET include:

@ The total amount of characters in a GET is really limited (depending
on the server). If the user types, say, a long passage into a “search”
input box, the GET might not work.

@ The data you send with the GET is appended to the URL up in
the browser bar, so whatever you send is exposed. Better not put a
password or some other sensitive data as part of a GET!

@ Because of number two above, the user can’t
bookmark a form submission if you use POST The “2”
instead of GET. Depending on your app, you may (the ext,
or may not want users to be able to bookmark the
resulting request from a form submission.

separates the path and the parameters

ra data). The 4 ount of
’ m d b
,?: :)e(;d atliong \'«‘u{h the GET is limi'ch );ud
osed up here in the b J
The original URL. before the e Jone to see. Together, e S

the enti -
extra parameters. the URL. that is sent with ﬂ,:: cﬂ‘::itk'"ﬁ is

800 JavaRanch Big Moose Saloon: Books for the SCWCD 1.4 72
< » [[@ ][ e ]|+ | @nup;//saloon javaranch.comfcgi-bin/ubb/ultimatebb.cgPubb=get_topic&f=18&t=003475 @ B(Q- Google
[I1 JavaRanch B._oose Saloon Apple Amazon .Mac eBay Yahoo! Newsvy

My Profile | Register | Search | FAQ | Forum Home

Previousq pHadt
» Hello, Kathy Sierra [ log out ] JavaRanch Blg Moose Saloon > » Web C: t C (SCWED)  » Books for the SCWCD 1.4 77

[ uBBFriend: Emall this page to someone!

Author Topic: Books for the SCWCD 1.4 27
Bill Wilde 01 posted February 05, 2004 03:15 4 12 < §9 [f w»
greenhorn

Hi every one !

1 want to prepare for the SCWCD and would like to know which good books you advice me, specially that on the
market the books that exist for this certification are focus on the SCWCD 1.3, no book yet for the new version
SCWCD 1.4, and I'm planning to pass the new version of the exam, so which good book I should to study on it ?
Thank you in advance for any answer and advice

And if you need help with the exam, theek out
Javthn which also includes 100% unbiased

e S ommendations £o buy whatever books the
Eatiniei 1) posted February 05, 2004 05:28am 152 {0 <= #8 [F «»  authors wrote.
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intro architecture
Anatowmy of an HTTP GET request
The path to the resource, and any parameters added to
the URL are all included on the “request line”. ok
)
eke
ucSk' Ya\’am Au‘)
é\f’/T e ¢ aR¥e" ’c\AV‘\/’
e, T
e . T T e 00
The HTTP res, Path to the Yhne Q‘YS‘\‘ Y-a a? . ar SN & h ¢ Protoco| Version
ource o), £ Loy WY amRe’ at the we
& \ine: Method. web Servey. he kv Soed Wivth 3" is chugs{;iha rowser
et T |

—— T
GET /select/selectBeerTaste.jsp?color=dark&taste=malty HTTP/1.1
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/
20030624 Netscape/7.1
Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
plain;q=0.8,video/x-mng,image/png,image/jpeg,image/gif;q=0.2,*/*;q=0.1
Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8;q=0.7,%;0=0.7
Keep-Alive: 300
Connection: keep-alive

The Request
headers.

Sure, I'll go GET
that page and thanks for
the parameters. And just FYT,
“hurry it up” is not part of
the HTTP protocol.

Hey server... GET me the page
on this host that's at /select/
selectBeerTaste.html and, oh yeah,
here are the parameters for you:

color = dark & taste = malty. And
hurry it up.

Web
browser

Client Server
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HTTP

Anatowmy of an HTTP Zgg_ request

HTTP POST requests are designed to be used by the browser to

make complex requests on the server. For instance, if a user has just
completed a long form, the application might want all of the form’s
data to be added to a database. The data to be sent back to the server
is known as the “message body” or “payload” and can be quite large.

The protetal verse”
The HTTP  The Path ¢, fhat the web
Method. on the web scfhe Fesoupe, browser is YCO\ucskmg.
ver-.

The P\C“\ucs'k' e \Z
~
POST /advisor/selectBeerTaste.do HTTP/1.1

Host: www.wickedlysmart.com

User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/

20030624 Netscape/7.1

Parameters ave down here
they aren’t limited the

You use a GET and ha
the RCTACSJC line. v

Z—:df:j"“{ Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
plain;q=0.8,video/x-mng,image/png,image/jpeg,image/gif;q=0.2,*/*;q=0.1
Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8;q=0.7,*;q=0.7
Keep-Alive: 300 o
Connection: keep-alive ;Ch:hf'::&;h;
The mess3%° \(\Oi {color=dark&taste=malty way they are if
chimes €3¢ to put them in
SC:: sgaylodd -

Hey server... please POST this
to the resource at: /advisor/

selectBeerTaste.do. Don't forget
to look inside the body for the
imporfant data I'm sending.

Web
browser
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Sure, Tl find that
resource (it's actually a
little application) and when T

do, T'll give it the data in the
request body you sent.

Server
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intro architecture

Anatowmy of an HTTP response, and
what the heck is a “MIME type”?

Now that we’ve seen the requests from the browser to the server, let’s
look at what the server sends back in response. An HTTP response
has both a header and a body. The header info tells the browser
about the protocol being used, whether the request was successful,
and what kind of content is included in the body. The body contains
the contents (for example, HTML) for the browser to display.

et s tode
*pw\ u\'sw\r\\: ) The “TT? s‘\'/a{'; : to
The YYSO ceeve’ s US! [ the Resgor A text version of
e ¥ the status tode.

HTTP/1.1 200 OK
Set-Cookie: JSESSIONID=0AAB6C8DE415E2E5F307CF334BFCAOC1; Path=/testEL

| \ The Confzn{:—f\/ye vesponse header’s

Content-Type: text/html

wrTe C Length: 397
Response ontent-Length: value is known as a M
headevs. Date: Wed, 19 Nov 2003 03:25:40 GMT MIME type tells the lﬁfwiyf:gze

kind of data the browser is about o
veceive so that the by, i
bow b v owser will know

Server: Apache-Coyote/1.1
Connection: close

The body holds the <html> Notice that the MIME type value
HTML, or other . relates to the values listed in the
content 1o be </html> , #TTP request’s “AC‘CF’E" header-.
vendered.. Here's my response (o look at the Actept header Lrom
to your request. Its the previous page’s POST vequest)

type is text/html, but in your
request you said that was
OK. So unless you were
lying to me...

Web TTP
bro:/ser H response
e
! g?{;f;**f!'f
| | <heass

|
!

| [ </ranes
|| <boays
s
| [ </voays

[ L</nenr

Client Lz

Server
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request and response

i 2 (el pia—
A" fhe pleces- o EM;L\ZSZY\ARL lg En @ htp://www.wickedlysmart.com/test1/Beer1.html ] |
On one page. Ry €103 €1 63 LG e
The browser creates an
/ | HTTP GET vct\ues{—,.
1 / GET /test1/Beer! html HTTP/1.1
AN Host: www.wickedlysmart.corv i
’(\\t\“’(‘i\\c 5'-"““' User-Agent: Moxzilla/5.0 (Macintosh...
ko
Sw& Beerl.html
<html><body>
<hl align=center>Beer Login Page</hl>
<form>

T‘\C Servey ﬁhds

And 5&\6\"3‘&55 an
HTTP vesponse:

Server

HTTP/1.1 200 OK
Set-Cookie: . ..

<htmi><body>
<h1 align=center>Beer Login Page</h1>
<form>

Select a beer type or buy beer . ..

Select a beer type or buy beer
making supplies?<p>
<input type=radio name=select
value=Select> Select a beer<br>
<input type=radio name=select
value=Buy> Buy supplies<br><br>
<center>
<input type=SUBMIT>
</center>
</form>
</body></html>

115._;- clicy,{: looks
H 2 orwa,.d ,60
h % Beer Login Page suctessfy| |, e‘:k ‘
Client Selost a hevr nype o buy heer making supphes? Yansattion,
1el

bt D

[ == — \
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[P harpen our pencl

POST
POST
POST
POST
POST
POST
POST
POST

GET
GET
GET
GET
GET
GET
GET
GET

intro

GET or POST?

For each description, circle either POST or GET
depending on which HTTP method you'd choose
for implementing that functionality. If you think it
could be either, circle both. But be prepared to
defend your answers...

A user is returning a login name and password.

A user is requesting a new page via a hyperlink.

A chat room user is sending a written response.

A user hits the ‘next’ button to see the next page.

A user hits the ‘log out’ button on a secure banking site.
A user hits the ‘back’ button on the browser.

A user sends a name and address form to the server.
A user makes a radio button selection.

architecture
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anatomy of a URL

URL. Whatever you do, don't pronounce it “Earl’.

When you get to the U’s in the acronym dictionary there’s a traffic jam... URI,
URL, URN, where does it end? For now, we’re going to focus on the URLs, or
Uniform Resource Locators, that you know and love. Every resource on the web

has its own unique address, in the URL format.

Resourte: The name of the

. \ N . o e Ji

?o’:*:\a\- \e SM;;\’:\caﬁ” ‘,S servlet, anhimasc, PDF?C:“:sic

o\’a\‘:! \,ov’c,s. 5“’":}; 1§ you don video, or anyﬂ\ina else i:hc ’

?dc“*;‘;.\cd oy E f?°\1°vx WRL» U\C{'\"c server feels like serving. [£ Lhis
Protocol: Teli 4 setidy 2 ¥ Tk, and 2 optional part of the URL is
server whith ommunitations :o‘.k @0 s *’:c aks th dcsa“ left out, most web servers will
protocol (in this ease wowd WVE TR C s look £or index.html by default.
HTTP) will be used. Yo‘f‘\'a for web s

/

N\

~—— ~ O~ NA—
http://www.wickedlysmart.com: 80/beeradvice/select/beerl. html

— ——

Server- The unique name of
the physical sevver you've looking
or. This name maps to a unique
[P addvress. [P addvesses ave
numerie and take the form “xxx.
YYy22233a". You ean specify an
|P addvess heve instead of a server
name, but a seever name is a lot
easier to remember-.

SeParated |,

20 chapter 1
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h: The ath o the |otation,
fnathc scrvcr.? of the vesourte
being veauested- Because most
he early servers on {:h; web ra{;
Unix, Unix s\fn{:a)( is s{',n\l. used .

destvibe the diveetory hievarthies
on the web sevver.
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ter (rame/value Pa‘i’:)ﬁ '
h ampersang ‘&”

Chapter 1. Why use Servlets & JSPs?

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly ~ Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net

Print Publication Date: 8/1/2004

User number: 747221 Copyright 2006, Safari Books Online, LLC.

This PDF is exclusively for your use in accordance with the Safari Terms of Service.

No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 1. Why use Servlets & JSPs?

A TCP port is just a number

A 16-bit number that identifies a
specific software program on the
server hardware.

Your internet web (HTTP) server software runs on port
80. That’s a standard. If you've got a Telnet server, it’s
running on port 23. FTP? 21. POP3 mail server? 110.
SMTP? 25. The Time server sits at 37. Think of ports as
unique identifiers. A port represents a logical connection
to a particular piece of software running on the server
hardware. That’s it. You can’t spin your hardware box
around and find a TCP port. For one thing, you have
65536 of them on a server (0 to 65535). For another,
they do not represent a place to plug in physical devices.
They’re just numbers representing a server application.

Without port numbers, the server would have no way of
knowing which application a client wanted to connect to.
And since each application might have its own unique
protocol, think of the trouble you’d have without these
identifiers. What if your web browser, for example, landed
at the POP3 mail server instead of the HTTP server? The
mail server won’t know how to parse an HTTP request!
And even if it did, the POP3 server doesn’t known
anything about serving back an HTML page.

If you’re writing services (server programs) to run on a
company network, you should check with the sys-admins
to find out which ports are already taken. Your sys-admins
might tell you, for example, that you can’t use any port
number below, say, 3000.

intro and architecture

Well-known TCP port numbers
for common server applications

Telnet  mT?

PP

Time

WTTPs  pops  MTTP

Msin5 one server app per ?o\r‘b a server
¢an have up to 65536 diffevent sevver
apps vunning (although it's possible to vun
move than one a P on the same Po\r{’, if
the apps use diﬁfcrcn{: prototols).

The TCP port numbers
from 0 to 1023 are
reserved for we]l-known
services (including the
Big One we care about—
port 80). Don’t use these
ports for your own
custom SeFver programs!

you are here » 21
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web site directory

Directory structure for a simple Apache web site

We’ll talk more about Apache and Tomcat later, but for now let’s assume that our simple
web site is using Apache (the extremely popular, open source web server you’re probably
already using). What would the directory structure look like for a web site called www.
wickedlysmart.com, hosting two applications, one giving skiing advice, and the other
beer-related advice? Imagine that the Apache application is running on port 80.

The .html pages are each marked with a letter (A, B, C, D) for the exercise on the

opposite page.

“indexhtml” is the default An Ppache sevver will assume
age that will be veturned “hhdoes” is the divectory

pag that

o a user who keys / that is the voot for all of the

“www.witkedlysmart.com/” sevver's web applications.
into his browser.

ot folder )
T e beechice

[ e
The tvio

skiingAdvice applic. Shions on
0 this sevver.
Index.html
B B m
. select .
e </ntm1> 0 < Jcat> <\ /\ .
Index.html Index.html The folders for
the beerAdvice
a‘zy's two attions.
uihdex_hémlu is
he
default
Faﬁc 'pok th
beerAduiee 3PP'i£a{i:,, 0 ~ An HTML page
. that gives +he user
selectBeerhtml  Som¢ advice.
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intro architecture

i dharpen your penci
2N Mapping URLs to content

Look at the directory structure on the opposite page, then write in
a URL that would get you to each of the four .html pages marked
with the A, B, C, and D. We did the first one (A) for you, because
that's the kind of people we are. For the exercise, assume Apache is
running on port 80. (The answers are at the bottom of the next page.)

onn

._.. @ (5] H‘,{Pi//www.wickcdl\/smavftom (5]

m Apple .Mac Amazon eBay Yahoo! Newsv

will cause the server to return to you the index.html page at location Q

[ -Jls](+]e of

[ Apple Mac Amazon eBay Yahoo! Newsw

will cause the server to return to you the index.html page at location e

(ol +] @ ol

m Apple Mac _A.maion eBay Yahoo! Newsw

will cause the server to return to you the index.html page at location 0

[0 Apple Mac Amazon eBay Yahoo! Newsv¥

will cause the server to return to you the selectBeer.html page at location Q
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static

Web servers love serving
static web pages

This is what I do.
Ask me for a page, I find it,

and I hand it back. With a few
headers. But that's it. Do NOT
ask me to, like, do anything
to the page.

A static page just sits there in a
directory. The server finds it and
hands it back o the client as-is.
Every client sees the same thing.

o)
Q
These pages 9° straight
+o the elient :)‘ASJC
they were
bs exactly as
g:plici;;/oerr put on the server

web server
machine
But what if T want, say, the
current time to show up on
my page? What if I want a page
that has something dynamic?
Can't T have something like a
variable inside my HTML?
S W\\a’c 'l{f we wah{: *:0 s.’cick
something vaviable inside
[ 8 p the HTML page?
<html> /
<body>
The current time is [insertTimeOnServer].
</body>
</html>
U}y J99g108]9S/109]9S/90IAP Y930/ WO LELISAPaYIM MMM -
/SOIAPY/199G/WOO" HBWSA|DSYIIM MMM -0
—/ [OINDY/BUIINS/LLIOD LEWSA|PSNOIM MMM -8
'.3 :abed snoinaid woyy siamsuy
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intro architecture

But sometimes you need more
than just the web server

I'm a web server
application. T SERVE things. T
don't do computation on the things
I serve. But... T know a real nice
program on the same machine
that CAN help you out.

But how does that help?
My clients are all web clients.
The browser knows only about the

©

\ = ihi:lirn d:c'lrr;d'lrf\ing web server... so it won't be able
= Web server for you. to call that other application.
application
e
0
another application
web server on the server
machine

That's not a problem.
T'll take care of getting the
request to the right helper app, then
T'll take that app's response and send
it back o the client. In fact, the

client never needs to know that
someone else did some
of the work.

web server
application

another application
on the server
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when a web server

Two things the web server alone wont do

If you need just-in-time pages (dynamically-created pages that don’t
exist before the request). and the ability to write/save data on the
server (which means writing to a file or database), you can’t rely on
the web server alone.

1 Dynamic content

The web server application serves only static pages, but a separate
“helper” application that the web server can communicate with
can build non-static, just-in-time pages. A dynamic page could

. ) ) .
be anything from a catalog to a weblog or even just a page that Ju’St—m—‘tﬂqe Pages dont exist
randomly chooses pictures to display. he{’ol’e the I’e‘lllest comes in.
When istond of thi y - It’s like making an HTML

en instead of this: ou want this: . .
page out of thin air.
<html> <html> .
<body> <body> The request comes in, the
i i Th rrent time i « .
e e [insortrineonsomves] helper app “writes” the
on the server on the server HTMLy andﬂle Web server
fody> neni ets it back to the client
</html> </html> g [ .

2 Saving data on the server

‘When the user submits data in a form, the web server sees the form
data and thinks, “So? Like I care?”. To process that form data, either
to save it to a file or database or even just to use it to generate the
response page, you need another app. When the web server sees a
request for a helper app, the web server assumes that parameters are
meant for that app. So the web server hands over the parameters,
and gives the app a way to generate a response to the client.

26
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intro architecture

The non-Java term for a web server
helper app is “CG1” program

Most CGI programs are written as Perl scripts, but many
other languages can work including C, Python, and PHP.
(CGI stands for Common Gateway Interface, and we don’t
care why it’s called that.)

Using CGI, here’s how it might work for a dynamic web page
that has the current server date.

web server machine

@ l ety I User clicks a link that has a URL
0 to a CGl program instead of a

web server static page.
Client app

web server machine

@ Web Web server application “sees” that
browser /——“ the request is for a helper program,
e %@

so the web server launches and

fﬁb web server helper app runs the program. The web server
Client aprp app sends along any parameters
from a GET or POST.
web server machine The helper app constructs the

Web brand new page (that has the
@ | proeer I ] > current date inserted) and sends
the HTML back to the server.

web server hel
Client app elper app As far as the web server is
concerned, the HTML from the
helper app is a static page.
web server machine The helper application is shut
down, and the client gets back an
@ I ] HTML page that has the current
— n date as part of its now-static

web server

content.
app
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two sides.

serVIefs a“d CGI bofh plav fhe rOIe Of a Listen in as our two black-belts discuss the

pros and cons of CGI and Servlets.

helper app in the web server

CGl is better than Servlets. We write CGI scripts in

Perl at our shop, because everybody knows Perl. .
I doubt everybody knows Perl. I like Perl, but we’re all
Java programmers in our shop so we prefer Java.
I guess that’s fine if you use Java, since you know it.
But it’s certainly not worth it for us to switch to Java. .
There’s no advantage. With much respect, master, there are many
advantages to using Java over Perl for the things you
want to do with CGI.

You challenge me? On what grounds?

Performance, for one thing. With Perl, the server has
to launch a heavy-weight process for each and every

L s . request for that resource!
This is no different from Java... what do you call q

the JVM? Is not every instance of the JVM a heavy-

weight process? Ah, yes, but you see Servlets stay loaded and client

requests for a Servlet resource are handled as
separate threads of a single running Servlet. There’s
no overhead of starting the JVM, loading the class,
and all that...

I see you have forgotten much. Web servers now

are able to keep a single Perl program running

between client requests. So the additional overhead

argument is worthless. I have not forgotten, master. But it is not all web
servers that can do that. You are talking about a
special case which does not apply to all Perl CGI
programs. But Servlets will always be more efficient
in that way. And let’s not forget that a Servlet can be

a J2EE client, while a Perl CGI program cannot.
What are you talking about? Any CORBA-compliant

thing can be a J2EE client.
I do not mean a client o a J2EE program, I mean a
client that is J2EE. A Servlet running in a J2EE web
container can participate in security and transactions

Stop—I'm late for my Pilates class. But this is not right along with enterprise beans and there are—
over. We’ll have to finish it later. to be continued...
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intro and architecture

G harpen Your penci
,,,X c he useY

g T .
Lypes 3 \AN’ |
Request b o=
Response

Fillin the boxes with [0
a description of what /
happens during that step

in the process. This is a
duplicate of page 18, so
when you're finished,

‘ @ http://www.wickedlysmart.com/test1/Beer1.html [-] |

¢ Amazon eBay Yahoo! Newsv

GET ftest1/Beert html HTTPMA
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh...

flip back to that page to Beerl.html
compare your answers. <html><body>
<hl align=center>Beer Login Page</hl>
<form>

Select a beer type or buy beer

making supplies?<p>

<input type=radio name=select
value=Select> Select a beer<br>

<input type=radio name=select

Server value=Buy> Buy supplies<br><br>
<center>
<input type=SUBMIT>
</center>
</form>
</body></html>
HTTP/1.1 200 OK
Set-Cookie: . . .
<html><body>
<h1 align=center>Beer Login Page</h1>
<form>

Select a beer type or buy beer . ..

.' Web
| S R— :
= 5 5 2 me— R
b Lo LB 'porw‘;,.d toa
Beer Login Page suceessful bee,

Client
Select 8 heer rype o huy heer making supphes? ﬂ.amacéion.

2 Select a beer \%

2 Buy supplies

you are here » 29

Chapter 1. Why use Servlets & JSPs?

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly ~ Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2006, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 1. Why use Servlets & JSPs?

quickie look at

Servlets Pemystified (write, deploy, run)

Just so those new to servlets can stop holding their breath, here’s a
quick guide to writing, deploying, and running a servlet. This might
create more questions than it answers—don’t panic, you don’t have to
do this right now. It’s just a quick demonstration for those who can’t

wait. The next chapter includes a more thorough tutorial. r ’ r ’ r ’
src classes etc

€ i this directory tree (somewhere not under tomeat). ——7

9 Write a servlet named Ch1Servlet.java and put it in the src directory (to

keep this example simple, we aren't putting the servlet in a package,
but after this, all other servlet examples in the book will be in packages).

project1

<webapp>

Ch1Servletjava web.xml
import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;
public class ChlServlet extends HttpServlet { Standard sevvlet detlavations
(theve will be about 400 Pages
public void doGet (HttpServletRequest request, dcsc\ribing this stuff).
HttpServletResponse response)
throws IOException {
PrintWriter out = response.getWriter(); .
java.util.Date today = new Jjava.util.Date(); . TML '\m\acddCd nd
out.println (“<html> “ + w cam- Looks
“<body>" + Java Prod Y e
“<hl align=center>HF\’s Chapterl Servlet</hl>" \cVC\\I’ doesn
+ “<br>” + today + “</body>” + “</html>");
}
}
e Create a deployment descriptor (DD) named web.xml, put it in
the etc directory
Prighhghb=

<web-app xmlns="http://java.sun.com/xml/ns/j2ee” lication-
3 |l
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” -One DD fev web 3PP

xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee A DD ean detlave mary sevvlets:
web-app_2_4.xsd” -
version="2.4"> B A <sc\rvl6£"‘a"‘5> Lies the
<servlet> {c Jd\c <scrv\c{:—
Jet> element
<servlet-name>Chapterl Servlet</servlet-name> <servt £
<servlet-class>ChlServlet</servlet-class> mapping> element:

</servlet> is the Java elass.

_A <sevvlet—tlass>
<servlet-mapping> A <qu’Ya£{CYh> is the name the
<servlet-name>Chapterl Servlet</servlet-name> - Lor the rcf\ugs{.
<url-pattern>/Servl</url-pattern> client uses o
</servlet-mapping>
</web-app>
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intro architecture

P - " tomcat
Build this directory tree under the existing tomcat directory... :

e From the project1 directory, compile the serviet... webapps! The name of

{hc webapp.

©

%javac -classpath /your path/tomcat/common/lib/

servlet-api.jar -d classes src/ChlServlet.java
(This is all one tommand.) l
(the Ch1Servlet.class file will end up in project1/classes)

WEB-INF i\ <webapp>

Copy the Ch1Servlet.class file to WEB-INF/classes, and copy [

the web.xml file to WEB-INF. web.xml
CIasses 0010 0001]
0 From the tomcat directory, start Tomcat... : oo z001

0001 0011
0101 0110

©

$bin/startup.sh Ch1Serviet.class

0 Launch your browser and type in: The "“"R‘;c
{:\\g sex’
http://localhost:8080/chl/Servl Q—/

it should display:

ﬂ YN http Hlocalhost BOBD.FchlfServl

- D D  http://localhost:80 =/ Qi Google

E [ Apple Mac Amazon eBay Yahoo! Newsw

'HF's Chapterl Servlet

Tue April 10 16:20:01 MST 2004 &L Your date ™3

e For now, every time you update either a servlet class or the
deployment descriptor, shutdown Tomcat:

%$bin/shutdown.sh
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HTML in a sucks

No offense here,
but there's something

SERIOUSLY wrong with this
servlets picture... trying to stuff
HTML inside a printIn()?? That
can't be right...

“a"\'\(, \NCb

ke 3 Y .
< 1s how YO ered to cint
This 1s 10 \fv\c{' You \\3‘;: wt g‘(xea"‘

n 3 se¥
/ ‘E?: whale Jc\\\n?c ’Ui 3&: “X'T D vesporse
o
) . . (s Yca\\\’ Y‘CY e Yv‘\v&‘"‘% to)-
out.println (“<html> + sheeam |

“<body>" +

“<hl>Skyler\’s Login Page</hl>" +
“<br>"” + today +

“</body>" +

“</html>") ;

Actually, trying to format HTML inside a
servlets out.println() pretty much sucks.

This is one of the worst parts (no, the worst
part) of servlets. Stuffing properly formatted
HTML tags into the println(), just so that you
can insert variables and method calls, is just
brutal. Don’t even think about doing anything
the least bit sophisticated.

thereare nio °
Dumb Questions

Q’ It can’t be that bad... why can’t | just copy a
whole page of HTML from my web page editor, like
Dreamweaver, and paste it into the printin(). It's

not like | have to be able to read the code in there.

N

Obviously, you haven't tried this yet. It sounds
good.Yes.I'll just make my page in a decent web
page editor (or even a simple text file would be
easier than in my Java code) and then a quick copy
and paste into the printIn() and voila!

Except you get about 1,378 compiler errors.

Remember, you can’t have a carriage return (a real
one) inside a String literal. And while we're talking
about Strings... what about all your HTML that has
double-quote marks in it?
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intro and architecture

Oh if only there were a

way to put Java inside an
HTML page instead of putting
HTML inside a Java class.

She doesn’t know about JSP

<html>
<body> . like 8
<hl>Skyler’s Login Page</hl> W\\oal, This \.OOkJ:.. the
<br> > \itkle Java, vigh ‘T?
<%= new java.util.Date() %> & widdle of WTMmL
</body>
</html>
skylerlogin.jsp
A JSP page looks just like an HTML page, except you
can put Java and Java-related things inside the page.
So it really is like inserting a variable into your HTML.
you are here » 33
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Java meets HTML

JSP is what happened when somebody
introduced Java to HTML

Putting Java into HTML is a solution for two issues:

Hey baby...
nice tags.

1 Not all HTML page designers
know Java

App developers know Java. Web page designers know
HTML. With JSP, Java developers can do Java and HTML
developers can do web pages.

2 Formatting HTML into a String
literal is REALLY ugly

Putting even marginally complex HTML into the argument to a
println() is a compiler error waiting to happen. You might have
to do a ton of work to get the HTML formatted properly in a
way that still works in the client’s browser, yet satisfies Java rules
for what'’s allowed in a String literal. You can’t have carriage
returns, for example, yet most of the HTML you’ll pull from a

web page editor will have real carriage returns in the source. java.util.Date()
Quotes can be a problem too—a lot of HTML tags use quotes Zbodw
around attribute values, for example. And you know what </html>
happens when the compiler sees a double quote... it thinks,
“This must be the end of the String literal.” Sure, you can
go back and replace each of your double quotes with escape
codes... but it all gets insanely error prone.

N
Q Wait... there’s still something wrong here! Benefit number
one says “Not all page designers know Java...” but the HTML page
designer still has to write Java inside the JSP page!! JSP lets the Java
programmer off the hook for writing HTML, but it doesn’t really help
the HTML designer. It might be easier to write HTML in a JSP rather
than in a printin(), but the HTML developer still has to know Java.

.
A' Looks that way, doesn’t it? But with the new JSP spec, and by
following best practices, the page designer should be putting very
little (or no) real Java into a JSP. They do have to learn something... but
it’s more like putting in labels that call real Java methods rather than
embedding the actual Java code into the page itself. They have to learn
JSP syntax, but not the Java language.
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— BULLET POINI‘EQ

intro

HTTP stands for HyperText Transfer Protocol, and is the network protocol used on
the Web. It runs on top of TCP/IP.

HTTP uses a request/response model—the client makes an HTTP request, and the
web server gives back and HTTP response that the browser then figures out how to
handle (depending on the content type of the response).

If the response from the server is an HTML page, the HTML is added to the HTTP
response.

An HTTP request includes the request URL (the resource the client is trying to ac-
cess), the HTTP method (GET, POST, etc.), and (optionally) form parameter data
(also called the “query string”).

An HTTP response includes a status code, the content-type (also known as MIME
type), and the actual content of the response (HTML, image, etc.)

A GET request appends form data to the end of the URL.
APOST request includes form data in the body of the request.

AMIME type tells the browser what kind of data the browser is about to receive so
that the browser will know what to do with it (render the HTML, display the graphic,
play the music, etc.)

URL stands for Uniform Resource Locator. Every resource on the web has its own
unique address in this format. It starts with a protocol, followed by the server name,
an optional port number, and usually a specific path and resource name. It can also
include an optional query string, if the URL is for a GET request.

Web servers are good at serving static HTML pages, but if you need dynamically-
generated data in the page (the current time, for example), you need some kind of
helper app that can work with the server. The non-Java term for these helper apps
(most often written in Perl) is CGI (which stands for Common Gateway Interface).

Putting HTML inside a printin() statement is ugly and error-prone, but JSPs solve
that problem by letting you put Java into an HTML page rather than putting HTML
into Java code.

architecture
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2 high-leve] overview

Web App Architecture

Behold the power of
my Container... a thousand
simultaneous hits will not
bring me to my knees.

Uh-oh...
another victim of
J2EE fever.

Servlets need help. When a request comes in, somebody has to

instantiate the servlet or at least make a new thread to handle the request.

Somebody has to call the servlet’s doPost() or doGet() method. And, oh yes,
those methods have crucial arguments—the HTTP request and HTTP response
objects. Somebody has to get the request and the response to the servlet.
Somebody has to manage the life, death, and resources of the servlet. That
somebody is the web Container. In this chapter, we’ll look at how your web
application runs in the Container, and we’ll take a first look at the structure of a

web app using the Model View Controller (MVC) design pattern.

this is a new chapter 37
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official Sun exam

OBIECTIVES
eSssE——

High-level Web App Achitecture

Coverage Notes:

4.1 For each of the HTTP Methods (such as GET, All of the objectives in this section are covered
POST, HEAD, and so on), describe the purpose of completely in other chapters, so think of this
the method and the technical characteristics of the chapter as a first-look foundation for what
HTTP Method protocaol, list triggers that might cause comes later. In other words, don’t worry
a client (usually a Web browser) to use the Method, about finishing this chapter knowing (and
and identify the HttpServlet method that corresponds remembering) anything specific from these
to the HTTP Method. objectives.

You won’t have any mock exam questions on
. these topics until you get to the move specific

4.4 Describe the purpose and event sequence of the chapler where those lopics are covered.
‘servletllif(le cycle: (1) ser\_/lgt class loading, (2) servlet Enjoy this nice, simple, background material
instantiation, (3) call the init method, (4) call the while you can!
service method, and (5) call the destroy method. BUT... you do need to know this stuff before

moving on. If you already have some servlet

2.1 Construct the file and directory structure of a Web experience, you can probably just skim the
Application that may contain (a) static content, (b) pages, look at the pictures, do the exercises, and
JSP pages, (c) servlet classes, (d) the deployment move on Lo chapler 3.
descriptor, (e) tag libraries, (f) JAR files, and (g) Java
class files; and describe how to protect resource files
from HTTP access.

2.2 Describe the purpose and semantics for each of
the following deployment descriptor elements:
servlet instance, servlet name, servlet class, serviet
initialization parameters, and URL to named servlet
mapping.
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high-level

What is a Container?

Servlets don’t have a main() method.
They’re under the control of another Java
application called a Container.

Tomcat is an example of a Container. When your web server
application (like Apache) gets a request for a servlet (as
opposed to, say, a plain old static HTML page), the server
hands the request not to the servlet itself, but to the Container
in which the servlet is deployed. It’s the Container that gives the
servlet the HTTP request and response, and it’s the Container
that calls the servlet’s methods (like doPost() or doGet()).

web server machine

request e
—
web [ i Java
browser tode

web server R Java
IV,
Client app web  tode
Container
app

servlet

web server machine

web server

response app servlet

Container
app

Client
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life without serviets

What if you had Java, but no
servlets or Containers?

What if you had to write a Java program to
handle dynamic requests that come to a web
server application (like Apache) but without a
Container like Tomcat? In other words, imagine
there’s no such thing as servlets, and all you have
are the core J2SE libraries? (Of course, you can
assume you have the capability

of configuring the web server
application so that it can invoke
your Java application.) It’s OK if
you don’t yet know much about
what the Container does. Just
imagine you need serverside
support for a web application, and
all you have is plain old Java.

List some of the functions you would have to implement in
a J2SE application if no Container existed:

#* Create a sotket connettion with the server, and eveate a

A true warrior would not

use a Container. He would
write everything using only
J2SE and his bare hands.

listener for the socket.

“uawoSeuru (rowou ‘soyid - noddns gg[ Bl ayy sBung 10y Sur
111 MOqE MOY HK11noas 1uswald i TABENE PEAI ¥ 91> SIOMSUE A[qISSOd
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high-level

What does the Container give you?

We know that it’s the Container that manages and runs the
servlet, but why? Is it worth the extra overhead?

Thariks to the Container.

provides an easy way for your servlets to talk to your web
server. You don’t have to build a ServerSocket, listen
on a port, create streams, etc. The Container knows the
protocol between the web server and itself, so that your
servlet doesn’t have to worry about an API between, say,
the Apache web server and your own web application
code. All you have to worry about is your own business
logic that goes in your Servlet (like accepting an order
from your online store).

|G YAV CH U EDELE LA The Container

controls the life and death of your servlets. It

takes care of loading the classes, instantiating and
initializing the servlets, invoking the servlet methods,
and making servlet instances eligible for garbage
collection. With the Container in control, you don’t
have to worry as much about resource management.

VTG GTCELRTREST L g Ml The Container

automatically creates a new Java thread for every servlet
request it receives. When the servlet’s done running
the HTTP service method for that client’s request, the
thread completes (i.e. dies). This doesn’t mean you're
off the hook for thread safety—you can still run into

YOU get to concentrate more
on your own husiness Jogic
instead of worrying ahout
writing code for threading,
security, and networking.

You get to focus a]l your
energy on making a fabulous
online hubble wrap store,
and Jeave the under]ying
services like security and
JSP processing up to the
contaginer.

Now all I have to worry
about is how to sell my scratch-n-
shiff bubble wrap, instead of having

to write all that code for the
things the Container’s gonna
do for me...

synchronization issues. But having the server create and
manage threads for multiple requests still saves you a lot

of work.
DEYETETOGTERCTIII A With a Container, you get g
to use an XML deployment descriptor to configure ‘

(and modify) security without having to hard-code it %
into your servlet (or any other) class code. Think about

that! You can manage and change your security without

touching and recompiling your Java source files.

NEL ST LIg 8 You already know how cool JSPs are.
Well, who do you think takes care of translating that JSP
code into real Java? Of course. The Container.
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the

How the Container handles a request

We’ll save some of the juicier bits for later in the book, but

here’s a quick look:

HTTP request

S0 O

User clicks a link that has a
URL to a servlet instead of a

container servlet static page.
Client
(— —_
Web The container “sees” that the
@ @ D request is for a servlet, so the
ﬁ‘e servlet container creates two objects:
. container
Client o 1) HttpServietResponse
request 2) HitpServietRequest
L

response

m——
Web
browser

Client

42

D;Lgf\.\servle‘r
container  response

l
L s

Lhnread

The container finds the correct
servlet based on the URL in the
request, creates or allocates

a thread for that request, and
passes the request and response
objects to the servlet thread.
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high-level

@ Web The container calls the servlet's
D’"’"’“’ 1 ] Q service() method. Depending on
- \servle‘r the type of request, the service()
container |

method calls either the doGet() or

Client T
request ‘/ u doPost() method.

response @ service() For this example, we'll assume the
request was an HTTP GET.

I g l ] The doGet() method generates
@ D 1 ] D the dynamic page and stuffs the
BEB=D

- serviet page into the response object.
container \ . .
Client T Remember, the container still has
response - a reference to the response object!
service()
frsecer0

Web
browser
=
BEB=RD

D The thread completes, the
‘__/

container converts the response
servlet

o container _ object ?nto an HTTP response,
Client (= x sends it back to the client, then
ﬂ deletes the request and response
HTTP response Preead | objects.
no
roWgest,
re; ns
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Chapter 2. Web App Architecture

serviet

How it looks in code (what makes
a servlet a servlet)

Notite... po main() method
The servlet’s Iifecxcl; .
methods (like doGet()) gy,
talled by the Container ’

In the veal world, 'ﬂﬁ% of all
s:v—vk{s overvide either the doQet0)

or doPost() method.

o of all seevlets
199 b o ks
import javax.jervlet.*; ave Hk{‘;SeWC .
import javax.sgrvlet.http.*;
import java.io.\;

public class ChZ4Servlet extends HttpServlet { This is wheve Your servlet 5:{5

/ vefeventes to the rcc\ues{ and vesponse

public void doGet (HttpServletRequest request, ob\')ccb which the container eveates.

HttpServletResponse response)——

throws IOException {

PrintWriter out = response.getWriter();
java.util.Date today = new java.util.Date();

out.println (“<html> “ +
“<body>" +

“<hl style="text-align:center>” +
“HF\’s Chapter2 Servlet</hl>" +

“<br>" + today +
“</body>" +
“</html>") ;

t})ere are_no °
Dumb uestions

Q’ | remember seeing doGet() and doPost(),
but on the previous page, you show a service()

method? Where did the service() method come
from?

.
A' Your servlet inherited it from HttpServlet,
which inherited it from GenericServlet which
inherited it from... ahhh, we'll do class hierarchies
to death in the Being a Servlet chapter, so you just
need a little more patience.

a4

You ¢an get a PrintWriter from
the vesponse ob)cct your sevvlet
gets from the Container. Use
he PrintWriter o write HTML
Lexk to Lhe vesponse object
(% can get other output
options, besides PrintWriter, for

writing, say, a pictuce instead of
HTML text)

.
Q. You wimped out on explaining how the
container found the correct servlet... like, how
does a URL relate to a servlet? Does the user have
to type in the exact path and class file name of
the servlet?

® No. Good question, though. But it points to
a Really Big Topic (servlet mapping and URL pat-
terns), so we'll take only a quick look on the next
few pages, but go into much more detail later in
the book (in the Deployment chapter).
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high-level

You're wondering how the Container
found the Servlet...

Somehow, the URL that comes in as part of the request from the
client is mapped to a specific servlet on the server. This mapping
of URLs to servlets might be handled in a number of different
ways, and it’s one of the most fundamental issues you’ll face as

a web app developer. The user request must map to a particular
servlet, and it’s up to you to understand and (usually) configure
that mapping. What do you think?

FLEX YOUR MIND

How should the Container map
serviets to URLs?

The user does something in the browser (clicks a link, hits the “Submit”
button, enters a URL, etc.) and that something is supposed to send
the request to a specific servlet (or other web app resource like a

JSP) you built. How might that happen?

For each of the following approaches, think about the pros and cons.

Hardcode the mapping into your HTML page. In other words, the
client is using the exact path and file (class) name of the servlet.

PROS:

CONS:

@ Use your Container vendor’s tool to do the mapping:
PROS:
CONS:

@ Use some sort of properties table to store the mappings:
PROS:
CONS:
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mapping URLS to

A servlet can have THREE names

A servlet has a file path name, obviously, like classes/registration/
SignUpServlet.class (a path to an actual class file). The original
developer of the servlet class chose the class name (and the package
name that defines part of the directory structure), and the location
on the server defines the full path name. But anyone who deploys
the servlet can also give it a special deployment name. A deployment
name is simply a secret internal name that doesn’t have to be the same
as the class or file name. It can be the same as the servlet class name
(registration.SignUpServlet) or the relative path to the class file
(classes/registration/SignUpServlet.class), but it can also be something
completely different (like EnrollServlet).

Finally, the servlet has a public URL name—the name the client knows
about. In other words, the name coded into the HTML so that when

the user clicks a link that’s supposed to go to that servlet, this public
URL name is sent to the server in the HTTP request.

O) @

I'm gonna call
this servlet the
“EnrollServiet”.

T'll click the link to the
“register/registerMe”
servlet.

a

Actual file name

Client-known URL name

Deployer-known
secret internal name
e ©

The client sees a URL for the
servlet (in the HTML), but doesn't

The deployer can create a name The developer's servlet class

really know how that servlet name
maps to real directories and files
back on the server. The public URL
name is a fake name, made up for
clients.

that's known only to the deployer
and others in the real operational
environment. This name, too, is a
fake name, made up just for the
deployment of the servlet. It doesn't
have to match the public URL used
by the client, OR the real file and

has a fully-qualified name that
includes both the class hame and
the package name. The servlet
class file has a real path and file
name, depending on where the
package directory structure
lives on the server.

path name of the servlet class.
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high-level

Well isn't that special how everyone
gets to express their creativity and
come up with their very own name for
the same darn thing. But what's the point!?
Really? Why don't we all just use the
one, real, non-confusing file name?

Mapping serviet names
improves your app’s flexibility
and security.

Think about it.

So you’ve hard-coded the real path

and file name into all the JSPs and
other HTML pages that use that servlet.
Great. Now what happens when you
need to reorganize your application,
and possibly move things into different
directory structures? Do you really want
to _force everyone who uses that servlet to
know (and forever follow) that same directory
structure?

By mapping the name instead of coding
in the real file and path name, you

have the flexibility to move things
around without having the maintenance
nightmare of tracking down and
changing client code that refers to the
old location of the servlet files.

And what about security? Do you really
want the client to know exactly how
things are structured on your server?
Do you want them to, say, attempt to
navigate directly to the servlet without
going through the right pages or forms?
Because if the end-user can see the real
path, she can type it into her browser
and try to access it directly.

a7
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servlet mapping in the

Using the Peployment Pescriptor to map URLs to servlets

When you deploy your servlet into your web Container, you’ll create a fairly simple XML
document called the Deployment Descriptor (DD) to tell the Container how to run your
servlets and JSPs. Although you’ll use the DD for more than just mapping names, you’ll use two
XML elements to map URLSs to servlets—one to map the clientknown public URL name to your
own internal name, and the other to map your own infernal name to a fully-qualified class name.

The two DD elements for URL mapping:

@ <serviet>
maps internal name to fully-qualified class name

@ <serviet-mapping>
maps internal name to public URL name
T more that 90¢*

sal0
There 183 = 7 do—ape> 12
i Lhis openind ® »
This web app has \“{f‘ we dont wav:‘h to S\\c\: \\c o el e us? .
. o ! | t toa spett ([
two sevvlets. vight now (heres ehapte)- tie a <scrv\c{? elemen pasmeely
\/ { the end of Lhis <sevvlek—mapping> element. Tl
neb : > user NEVER sees Lhis name; it's use
web-app

only in other parts of the DD

<servlet>
/ <servlet-name>Internal name 1l</servlet-name>
The <servlet> element

<servlet-class>foo.Servletl</servlet-class> \( ok in the I2\»\\\‘{‘
Lells the Container </servlet> k/— o“\'\’hd L ame of the
which ¢lass files belong ,\\(zs\s ‘(bu{; P a)dd
3 web <servlet> [A N sion)-
v T Y‘thwlar <servlet-name>Internal name 2</servlet-name> +the “elass exken
application- <servlet-class>foo.Servlet2</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>Internal name 1</servlet-name>
<url-pattern>/Publicl</url-pattern>
Think of the . | H </servlet-mapping> '\_Th‘ns s the what the elient S.cfs (andduscs)
<servlc£—{;\‘a\7\8nﬁ;_€ C':C:scs o 5‘+‘ 1o the sevvlet. but d:i 1:3 z{::;
afc What ecwh:: R l::‘\ucs.t pame that is NOT the name X!
at runtim

X « ). sevvlet ¢lass.
comes in, to ask, “which <servlet-mapping>
secvlet should | invoke for <servlet-name>Internal name 2</servlet-name>
this rc'\ucs{cd MRL?". <url-pattern>/Public2</url-pattern>

</servlet-mapping> )

[¥'s possible +o use wildeards in
he <wel-patierns element...

on that and paths later.

</web-app>
more
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Chapter 2. Web App Architecture

But wait! There’s more you
can do with the PP

Besides mapping URLSs to actual servlets, you can
use the DD to customize other aspects of your web
application including security roles, error pages,
tag libraries, initial configuration information, and
if it’s a full J2EE server, you can even declare that
you’ll be accessing specific enterprise javabeans.

Don’t worry about the details yet. The crucial
point for now is that the DD gives you a way to
declaratively modify your application without
changing source code!

Think about this... it means that even those who
aren’t Java programmers can customize your Java
web application without having to drag you back
from your tropical vacation.

therejare no

Dumb Questions

.

I'm confused. Looking at the DD, you still don’t
have anything that indicates the actual path name of
the servlet! It just says the class name. This still doesn’t
answer the question of how the Container uses that
class name to find a specific servlet class file. Is there
yet ANOTHER mapping somewhere that says that such
and such a class name maps to such and such a file in
such and such a location?

You noticed. You're right that we put only the class
name (fully-qualified to include the package name) into
the <servlet-class> element.That's because the Container
has a specific place it will look for all servlets for which
you've specified a mapping in the DD.

In fact, the Container uses a sophisticated set of rules for
finding a match between the URL that comes in from the
client request and an actual Java class sitting somewhere
on the server. But we'll get into that in a later chapter (on
Deployment). Right now, the key point to remember is
that you can do this mapping.

The deployment descriptor (DD),
Provides a “declarative” mechanism

high-level

for customizing your web applications
without touching source code!

— DD Benefits Q S

Minimizes touching source code that
has already been tested.

Lets you fine tune your app’s
capabilities, even if you don't have the
source code.

Lets you adapt your application to
different resources (like databases),
without having to recompile and test
any code.

Makes it easier for you to maintain
dynamic security info like access
control lists and security roles.

Lets non-programmers modify and
deploy your web applications while
you can focus on the more interesting
things. Like how appropriate your
wardrobe isn't for a trip to Hawaii.
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Bob’s matchmaking site

Story: Bob Builds a Matchmaking Site

Dating is tough today. Who has the time when there’s always another
disk to defrag? Bob, who wants a piece of the dot com action (what’s
left of it, anyway), believes that creating a geek-specific dating site is
his ticket out of the Dilbertian job he has now.

The problem is, Bob’s been a software manager for so long that he’s,
um, a little out of touch with contemporary software engineering
practices. But he knows some buzzwords and some Java and he’s read
a little about servlets, so he makes a quick design and starts to code...

T want an Agile
Dating site where geeks
can meet and hook up. Because
not everybody gets lucky
at a Linux Installathon...

lma e

°
Q
£ s E— Handle &l

} [

= T — |
GeekDates "

“78% of our transactions end in commit.”

P P —
m T e—
Type declaration T——— 1

N |

Compose your Dating Query Language
—— —

(DQL) string here:
Refacto

Modify your profile:

[profile here]
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He starts to build a bunch of servlets...
one for each page

He considered having just a single servlet, with a bunch of if tests,

but decided that separate servlets would be more OO—each
servlet should have one responsibility like the query page, the
sign-up page, the search results page, etc.

Each servlet will have all the business logic it needs to modify or

read the database, and prints the HTML to the response stream
back to the client.

// import statements

public class DatingServlet extends HttpServlet

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

// business logic goes here, depending
// on what this servlet is supposed to do
// (write to the database, do the query, etc.)

PrintWriter out = response.getWriter();

// compose the dynamic HTML page

out.println( “something really ugly goes here”);

}

web server machine

101100

10101000010 PrYTTT 101101

10101000010
10101000020 1010 10 0
1010 10 0 01010 1

1010101
1010101 10102020
101010

10 1001010201
InputDQLServiet  |1c01010101

D DoDQLQueryServlet SignupServlet

web
server/container

1001010101

101101

101101

1001010101

MainPageServlet InputProfileChangesServlet

high-level

This is a great 0O
design. All my servlets
have exactly one job.

3
g

o

sevvlet does whatever
Tkh Tnceds 1o do to protess
the rco\ucs{: (ike insert or
seavth the database) and.
vekuens the HWTML page in
the HT TP vesponse:

i \og\d
Al of the business
ient HTML
AND the elien e

page vesporse is nst
scw\c‘k tode.
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Chapter 2. Web App Architecture

Bob adds

But then it gets ugly, so he adds JSPs

Those pesky println() statements for the output response get really
ugly, really quickly. So he reads up on JSPs and decides to have
each servlet do whatever business logic it needs to do (query the
database, insert or update a new record, etc.) then forward the request
to a JSP to do the HTML for the response. This also separates the
business logic from the presentation... and since he’s been reading up
on design, he knows that separation of concerns is a Good Thing.

// import statements

This JSP design is much
cooler. Now the servlet code is
cleaner... each servlet runs its
own business logic and then invokes a
specific TSP to handle the HTML for
the response, separating business

O\ ogic from presentation.
o

public class DatingServlet extends HttpServlet

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

// business logic goes here, depending

on what this servlet is supposed to do
do the query,

(write to the database,

forward the request to a specific JSP page
instead of trying to print the HTML

to the output stream

etc.)

SJSP

InputProfileCh: AcceptProfileChangesJSP MainPageJSP InputDQLJSP DoDQLQueryJSP

Client fills out the DRL
wery form and elicks the
“%o it” button. This sends
an HTTP POST vequest
for the DoDQLQuery.
The web sevver invokes
the servlet, the servlet
vuns the query on the
database, then the
vequest is forwarded to
the appropriate JSP. The
JSP builds the vesponse
HTML and sends it back.

select

o101

e
Sl 00
o
Qo Sororon
Loiototo
Yoosotonos

\\E]
el “25(3)
s
HTML response —
© DoDQLQueryJSP

- POST:

[i(\‘-‘”:"-‘,’ 72Dl Query
| browser & DoDQLQueryServlet
= \' HTML responst

Client

web
server/container
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high-level

But then his friend says, “You ARE
using MVC, right ?”

Kim wants to know if the dating service can be accessed from
a Swing GUI application. Bob says, “No, I hadn’t thought of
that.” So Kim says, “Well, it’s not a problem because I'm sure
you used MVC, so we can just whip up a Swing GUI client
that can access the business logic classes.”

What if you want to
make a Swing GUT app for
the dating service, and it uses
the same business logic?

And Bob says, “Gulp.”
And Kim says, “Don’t tell me... you did not use MVC?”

And Bob says, “Well, I did separate out the presentation from
the business logic...”

Kim says, “That’s a start... but let me guess... your business
logic is all inside servlets!?”

Bob realizes, suddenly, why he went into management.

But he’s determined to do this right, so he asks Kim to give
him a quick crash overview of MVC.

With MVC the business logic is not only
separate from the presentation... it doesn’t
even know that there IS a presentation.

The essence of MVC is that you separate the business logic from
the presentation, but put something between them so that the
business logic can stand on its own as a reusable Java class, and
doesn’t have to know anything about the view.

Bob was partly there, by separating out the business logic from
the presentation, but his business logic still has an intimate
connection to the view. In other words, he mixed the business logic
into a servlet, and that means he can’t reuse his business logic for
some other kind of view (like a Swing GUI or even a wireless
app). His business logic is stuck in a servlet when it should be in
a standalone Java class he can reuse!
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mvc

The Model-View-Controller (MVC)
Pesign Pattern fixes this

If Bob had understood the MVC design pattern, he would
have known that the business logic shouldn’t be stuffed
inside a servlet. He would have realized that with the
business logic embedded in a servlet, he’d be screwed if he
one day needed a different way to access the dating service.
Like from a Swing GUI app. We’ll talk a lot more about MVC
(and other patterns) later in the book, but you need a quick
understanding now because the tutorial app we build at the
end of this chapter uses MVC.

If you're already familiar with it, then you know that MVC

is not specific to servlets and JSPs—the clean separation of
business logic and presentation is just as valid in any other
kind of application. But with web apps, it’s really important,
because you should never assume that your business logic
will be accessed only from the web! We’re sure you've worked
in this business long enough to know the only guarantee in
software development: the spec always changes.

MVC in the Serviet & JSP world

Mode]*View*Contro]Jer
(MVC) takes the business
logie out of the servlet,
and puts it in a “Mode]”-
a reusab]e plain o]d
Java class. The Mode]
is a combination of the
husiness data (like the
state of a Shopping Cart)
and the methods (rules)
that operate on that data.

CONTROLLER

Takes user input from the request
Sevvlet and figures out what it means to
the model.

Tells the model to update itself,
and makes the new model state

‘ ; available for the view (the JSP).
Controller
MODEL
VIEW
JSP Holds the real business logic and the

Responsible for the

state. In other words, it knows the
rules for getting and updating the
state.

presentation. It gets the

state of the model from

the Controller (although not <% voss ben(l

directly; the Controller puts Plain old |1 A Shopping Cart's confents (and the

the model data in a place where % Javs ‘ doBar () rules for what to do with it) would be

the View can find it). It's also ) part of the Model in MVC.

the part that gets the user 5 " .

inpu? that goeg back to the View Model —— If'stheonlypart of the system that

Cntroller talks to the database (aIThough it

: probably uses another object for the

actual DB communication, but we'll
save that pattern for later...)
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high-level

Applying the MVC pattern to
the matchmaking web app

So, Bob knows what he has to do. Separate out
the business logic from the servlets, and create a
regular Java class for each one... to represent the

Model. For cath 7age n the avp \nc\):::

a
Then the original servlet will be the Controller, the has a sevvlet C°"b’3\ég'\/.‘ .
new business logic class will be the Model, and the tlass Model, and 3

JSP will be the View.

InputDQLServiet

DoDQlQueryServiet
!

pi i JSP pt JSP MainPageJSP InputDQLJSP DoDQLQueryJSP

What do you
think? Am I good or
am I good? A perfect
MVC design.
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yeah, but is this a good

But then his friend Kim takes a look

Kim comes in and says that while it IS an MVC design, it’s a dumb
one. Sure, the business logic has been pulled out into a Model,
and the servlets act as the Controllers working between the
Models and Views so that the Models can be brain-dead about
the Views. That’s all good. But look at all those little servlets.

What a completely lame
design! Look at all the

duplicate code in each servlet.
You have to add the same overall
application code, like security, in
almost every servlet.

What do they even do? Now that the business logic is safely tucked
away in the Model, the servlet Controller isn’t doing much
except some generic application stuff for this app, and, oh yeah,
it does update the Model and then it kicks the View into gear.

But the worst part is that all that generic application logic is
duplicated in every single frickin’ servlet! If one thing needs to
change, it has to change everywhere. A maintenance train wreck
waiting to happen.
“Yeah, I felt a little weird about the duplicate code, “ says Bob,
“but what else can I do? Surely you don’t mean for me to put
everything in a single servlet again? How could that be good?”

Come on... you don't
SERIOUSLY expect me o
put it all back in one non-
OO0 servlet...

56

Chapter 2. Web App Architecture

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly ~ Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2006, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 2. Web App Architecture

high-level

Is there an answer?

Should Bob go back to just
one servlet Controller, to avoid
duplicate code? Would that be bad
00, because the servlets really are
doing different things? Does Keanu
Reeves really know Kung Fu?

FLEX YOUR MIND

Leave this for you to ponder, we will.

What do you think? Do you know the

answer? IS there an answer? Would you
agree with Bob, and leave the servlets ’ \_g ‘:_nrk
e

1‘“ y

-2

as they are, or would you put the code
into just one servlet Controller? And

if you do use just one Controller for
everything, how will the Controller
know which Model and View to —_—

" ’ 8L
call? \ _ é
The answer to this question won't A g
4 | Sl o b

come until the very end of the book, so
think about this for a few moments, then
put it in a mental background thread...
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chapter 2

(7 harpen our pencil
N\ y

@ Using MVC in a servlet & JSP world, each
of these three components (JSP, Java class,
Servlet) plays one of the three MVC roles. Circle
the “M”, the “V”, or the “C” depending on which
MVC part that component plays. Circle only one
letter per component.

— BULLET POIH& -
<% M
Vv = The Container gives your web app
% C communications support, lifecycle
management, multithreading support,
Jsp declarative security, and support for JSPs,

so that you can concentrate of your own
business logic.

M
%3?3 :::(f v = The Container creates a request and
doBar(); response object that servlets (and other parts
)’ C of the web app) can use to get information
about the request and send information to the
non-servlet client.
Java class
= Atypical servlet is a class that extends
M HttpServletRequest and overrides one or
more service methods that correspond to
\'4 HTTP methods invoked by the browser
c (doGet() doPost(), etc.).
Servlet

= The deployer can map a servlet class to a
URL that the client can use to request that
servlet. The name may have nothing to do
with the actual class file name.

@ What do the letters MVC represent in the MVC
design pattern?

M stands for

V stands for

C stands for
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high-level

% %ﬁf\f’e" )’°“r pencxl Who’s responsible?

Fill in the table below, indicating whether the web server, the web container, or
a servlet is most responsible for the task listed. In a few cases more than one
answer may be true for a given task. For extra credit, add a brief comment
describing the process.

Task Web server Container Servilet
Creates the request & response objects

Calls the service() method

Starts a new thread to handle requests

Converts a response object to an HTTP
response

Knows HTTP

Adds HTML to the response object

Has a reference to the response objects

Finds URLs in the DD

Deletes the request and response objects

Coordinates making dynamic content

Manages lifecycles

Has a name that matches the
<servlet-class> element in the DD
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servlet and DD exercise

Code Maghnets

A working servlet,and its DD are scrambled up on
the fridge. Can you add the code snippets on the
right to the incomplete listings on the left to make
a working servlet and DD whose URL ends with
/Dice? There might be some extra magnets on the
right that you won't use at all!

Exercise

— Servlet

public class i

|public void doGet ( i

extends HttpServlet { i

|throws IOException {

String dl = Integer.toString((int) ((Math.random()*6)+1));
String d2 = Integer.toString((int) ((Math.random()*6)+1));
out.println (“<html> <body>" +

“<hl align=center>HF\’s Chap 2 Dice Roller</hl>" +

“<p>” + dl + ™ and ™ + d2 + ™ were rolled” +

“</body> </html>");

— DD
\(// (Remember, this isn't the tomplete <web—app> opening
<web-app ..7 > tag——a complete example is at the end of this chapter.

[t doesn't affect this exereise.)

C2dice </servlet-name> '

</web-app>
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high-level architecture

Code Magnets, continued...

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

Sarl . N ‘public void service ( .
</url-pattern

PrintWriter out = response.getiriter () ;
HttpServletResponse response) '
<servlet-mapping>

servletResponse response,

—-name>
<servlet-na </servlet-class>

- ‘HttpServletRequest request, '

<
|
<url-pattern>
</servlet>
ST 7 .
<servle servlet-mapping>

PrintWriter out = request.getWriter();
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responsibility
%Exercﬁe Solutions
Task Web server Container Servlet
Creates the request & response objects Just before starting
the thread.

Calls the service() method

Then sevvice() method
ealls doéc{‘,() or doPos{:o

Starts a new thread to handle requests

Starts a servlet thread.

Converts a response object to an HTTP
response

Gets the vesponse from
the tontainer.

Knows HTTP

Uses it to talk to the

tlient browser.

Adds HTML to the response object

The dynamic tontent
for the tlient.

Has a reference to the response objects

Container gjves it the

servlet.

Uses it to Prin{:

ave S‘?OV\SC-

Finds URLs in the DD

To find the eorvect
sevvlet for the vequest.

Deletes the request and response objects

Once the serviet
is finished.

Coordinates making dynamic content

Knows how to forward
to the Container.

Knows who o call.

Manages lifecycles

Calls sevvice method
(and others you'll see).

Has a name that matches the
<servlet-class> element in the DD

public class Whatever
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high-level architecture

Exercise Solutions,

Serviet continued...

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

public class i Ch2Dice |[fxtends HttpServlet ({
v

|pUbliC void doGet ( “HttpServletRequest request, '

‘HttpServletResponse response)

|throws IOException {

PrintWriter out = response.getWriter();

String dl = Integer.toString((int) ((Math.random()*6)+1));
String d2 = Integer.toString((int) ((Math.random()*6)+1));
out.println (“<html> <body>" +

“<hl align=center>HF\’s Chap 2 Dice Roller</hl>" +

“<p>” + dl + N and Y + d2 + ™ were rolled” +

“</body> </html>");

<servlet>

<servlet-name>
Ch2Dice </servlet-class>
<servlet-class>

</servlet>h
<servlet-mapping>
C2dice i </servlet-name> h

<servlet-name>
| /Dice </url-pattern>
<url-pattern> ‘—

</servlet-mapping>

|C2dice </servlet-name> |

</web-app>
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two objects.

A “working” Deployment Descriptor (P0)

Don’t worry about what any of this really means (you’ll see and be
tested on this in other chapters). Here, we just wanted to show you a
web.xml DD that actually works. The other examples in this chapter
were missing a lot of the pieces that go into the opening <web-app>
tag. (You can see why we don’t usually include it in our examples.)

The way we usually show it in the book

<web-app ...> &—— This opening <web—3Fp>
10;5 it C°"‘Y‘C+‘:'
<servlet>
<servlet-name>Ch3 Beer</servlet-name>
<servlet-class>com.example.web.BeerSelect</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>Ch3 Beer</servlet-name>
<url-pattern>/SelectBeer.do</url-pattern>
</servlet-mapping>
. his
</web-app> do NOT have o memovize any :7‘(: 4
w do it in when
Yo - o Lao, ever: Just eopy '{," " liant
opening % ) {ha&s tomplian

ow're using

i ).
/ \LAH\ sevvlet spet 2.4 (ke Tomeat

<web-app xmlns="http://java.sun.com/xml/ns/j2ee”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd”

The way it REALLY works

version="2.4">

<servlet>
<servlet-name>Ch3 Beer</servlet-name>
<servlet-class>com.example.web.BeerSelect</servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>Ch3 Beer</servlet-name>
<url-pattern>/SelectBeer.do</url-pattern>
</servlet-mapping>

</web-app>
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high-level
. s .
How J2EE fits into all this
The »]a\‘/a .2 Enterprise Edition is 1-<ind‘0f asuper- A JZEE aPPlica—tion server
spec—it incorporates other specifcations, including .
the Servlets 2.4 spec and the JSP 2.0 spec. That’s for mCIIIdeS hoﬂl a Weh
the web Container. But the J2EE 1.4 spec also includes ntai QD D
the Enterprise JavaBean 2.1 specification, for the EJB Co .lner an EJB
Container. In other words, the web Container is for web Contalnef
components (Servlets and JSPs), and the EJB Container
is for business components. Tomca’lj iSa Web Container,

A fully-compliant J2EE application server must have both but NOT a {‘uH JZEE

a web Container and an EJB Container (plus other things

including a JNDI and JMS implementation). Tomcat aPPhcatiOn server.

is just a web Container! It is still compliant with the .

portions of the J2EE spec that address the web Container. A JZEE 1.4 server lnCIHdeS
Tomcat is a web Container, not a full J2EE application ﬂle Servlet SPec 24' JSP

server, because Tomcat does not have an EJB Container.

spec 2.0, and EJB spec 2.1.

|—J2EE Application Server
= Web Container EJB Container
—

& Servlet
'
Servlets & JSPs Enterprise JavaBeans
. Tomcat and Resin. Standalone web Containers are usually
Q’ . . configured to work with an HTTP web server (like Apache),
So Tomcat is a dal web C does

although the Tomcat Container does have the ability to
act as a basic HTTP server. But for HTTP server capability,
Tomcat is not nearly as robust as Apache, so the most com-

that mean there are standalone EJB Containers?

A: . mon non-EJB web apps usually use Apache and Tomcat
In the old days, say, the year 2000, you could find configured together—with Apache as the HTTP web Server,
complete J2EE application servers, standalone web Con- and Tomcat as the web Container.

tainers, and standalone EJB Containers. But today, virtually
all EJB Containers are part of full J2EE servers, although
there are still a few standlone web Containers, including

Some of the most common J2EE servers are BEA's
WebLogic, the open source JBoss AS, and IBM’s WebSphere.
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3 hands-on MV(C

Mini MVC Tutorial

He may look tough, but
he has never created and
deployed an MVC web app.

I heard that he still
codes all his presentation
logic in servlets. Just think...
he'd be a black-belt by now if
he'd been using JSPs...

Create and deploy an MVC web app. It's time to get your hands

dirty writing an HTML form, a servlet controller, a model (plain old Java class), an

XML deployment descriptor, and a JSP view. Time to build it, deploy it, and test it.
But first, you need to set up your development environment—a project directory
structure that's separate from your actual deployed app. Next, you need to set up
your deployment environment following the servlet and JSP specs and Tomcat
requirements. Then you're ready to start writing, compiling, deploying, and running.
True, this is a very small app we’re building. But there’s almost NO app that's too

small to use MVC. Because today’s small app is tomorrow’s dot com success...
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official Sun exam

OBIECTIVES
EssspE—

Web Application Deployment Coverage Notes:

2.1 Construct the file and directory structure of a web All of the objectives in this section are covered.
application that may contain (a) static content, (b) completely in the Deployment chapter; this
JSP pages, (c) servlet classes, (d) the deployment is just a first look. This chapter is the only
descriptor, (e) tag libraries, (f) JAR files, and (g) complete start-to-finish tutorial in the book, so
Java class files. Describe how to protect resource if you skip it, you might have trouble later
files from HTTP access. testing some of the other examples in later

chapters (where we don’t go through every
detail again).

As with the previous two chaplers, you don’t
need to focus on memorizing the content in this
chapter. Just get in there and do it.

2.2 Describe the purpose and semantics for each of
the following deployment descriptor elements:
error-page, init-param, mime-mapping, servlet,
servlet-class, servlet-mapping, serviet-name, and
welcome-file.

2.3  Construct the correct structure for each of the
following deployment descriptor elements:
error-page, init-param, mime-mapping, servlet,
servlet-class, servlet-name, and welcome-file.
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hands-on

Let’s build a real (small) web application

‘We looked at the role of a container, we talked a bit about
deployment descriptors, and we took a first look at the Model 2
MVC architecture. But you can’t just sit here and read all day—
now it’s time to actually do something.

e

The four steps we’ll follow: Ll
N> . on Page
Beer Selection

Review the user’s views (what the browser
will display), and the high level architecture.

@ Create the development environment that we Lj/%ﬂ
will use for this project (which you can use for = =
any other example in the book).

(= [r— [—

o 3 e

@ Create the deployment
environment that we will use for
this project (which you can use for
any other example in the book).

@ Perform iterative development and testing on the "t‘:,'jh
various components of our web application. (OK,
this is more of a strategy than a step.)

X!‘le
dpoy

Note: We recommend iterative development and testing,
although we won't always show all the steps in this book.
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user views

The User’s View of the web application—
a Beer Advisor

Our web application is a Beer Advisor. Users will be able to
surf to our app, answer a question, and get back stunningly
useful beer advice.

form.html
='Q~ Goagle

This page will be written in
HTML, and will 567\6\'3{’,6
an HTTP Post vequest,
sending the user's olor
selection as a pavameter.

Select beer characteristics

Color: [ light %)

(4]
H
wn
e
[¢"]
(o]
-
-
[=]
5 |
A
m 1
re
(4]

[l 4 )]

This page will be a JSP ’cha{:lgivcs_
M Lhe advice based on the user's thoite.

Beer Recommendations JSP

try: Jack’s Pale Ale
try: Gout Stout

N
Why are we writing a web
application that gives beer advice?

e

4 >

o
E % A' After an exhaustive marketing

research effort, we concluded that
90% of our readers appreciate beer.
The other 10% can simply substitute
the word “coffee” for “beer”.
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hands-on

) [
Here’s the architecture...
Even though this is a tiny application, we’ll build it using a simple

MVC architecture. That way, when it becomes THE hottest site on
the web, we’ll be ready to extend the application.

Web Server

@ o Container 1 - The client makes a request
i for the form.html page.

L Server . .
Client 2 - The Container retrieves the
Controller form.html page.
- The Container returns the
U4 3- The Container returns th
D del page to the browser, where the
servlet Mo user answers the questions on
Z the form and...

form.html O Just 3 ?0J0 (PE)\“
View BeerExper‘Te/// 0\ Javd Oyt

n component
result.jsp

4 - The browser sends the
request data to the container.

. 5 - The Container finds the
Container correct servlet based on the
URL, and passes the request to
the servlet.

6 - The servlet calls the
BeerExpert for help.

7 - The expert class returns an
answer, which the servlet adds
to the request object.

O 8 - The servlet forwards the
request to the JSP.

BeerExpert
component 9 - The JSP gets the answer

result.jsp request from the request object.
From here on out when 10 - The JSP generates a page
you don't see the web for the Container.

s there.
server, assume it's 11 - The container returns the

page to the happy user.
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development environment

Creating your development environment

There are lots of ways you could organize your development directory structure, but
here’s what we recommend for small- and medium-sized projects. When it’s time

to deploy the web app, we’ll copy a portion of this into wherever our particular
Container wants the pieces to go. (In this tutorial, we’re using Tomcat 5.)

Somewhere on Your hard drive... — M

(You dont need this _—
divectory Lor the tutorial)

Put eath web app
in its own \Wo)cd:

diveetory- Your statie and

dynamie view
Com?oncn{:s 90 heve.

J

D

A“ o(" \Iow

classes

Java tode lives
T under the srt
This is where you put - divettory:

2vd party AR files
(cvom scrvlcb—R—us).

web.xml result.j'sp\ form;\tml

This is whevre Yyour Eramles of

Lon(-‘igura{ion Lile goes. o Sicw
tom\?oncn{’.s-

We've of course using a standard
package strueture so that we
get all the normal benefits of
packages:

- Pro)cﬂ{: ovganila{:ion

java clas class

— namespate managean{

— portability and veusability \ 7\
Notice that we've scpara{’ms

the tontroller tomponents
from the model tomponents.
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. .
Creating the deployment environment T b o
dirgc{b - o"fc‘; home
Deploying a web app involves both Container-specific rules and named S:Z:\e'{;,'-n‘aht be
requirements of the Servlets and JSP specifications. (If you're not n9 else like:

jakarta_
deploying to Tomcat, you’ll have to figure out exactly where your web Jakarta '6"'"!18{—5.0./‘7.
app should be relative to your Container.) In our example, everything

below the “Beer-v1” directory is the same regardless of your Container! _“_l
tomcat

Tomcat-specific
This part of the

— diveetory strueture
is vequived by Tomeat,
. webappsl and it must Zc divectly
his diveetory name also vepresents inside the Tomeat home

the “context voot” which Tomeat

uscsl W\ME vesolving URLs. We'll r Arectery
explore this tontept in great detail Th
in the deployment chapfer. I M {h: :i:ca;\f

Everything BELOW his | e i
dotted line IS the webapp, and

will be the same vegardless
your Container vendor-

Part of the Servlets
specification

form.html result.jsp

D This web.xml
classes & file MUST be in
- WEB-INF

—~
con This package structure i tly what
9 ¢ is exactly what we used

in the development environment. Unless you've

Application-specific deploying your classes in a JAR (we'll talk about

- H\at ater in the book), then you MUST put the
! package divectory structure immediatel
example WEB_S[NF/LMSSCZ_S rutture imme, a{:e\/ under

rweb ' Fnodel '

D D
0010 008 lo010 00
1100 1001 1100 1001
o001 0011 looo1 0011
0101 0110 o101 0110
class class
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Our roadmap for building the app

When we started this chapter we outlined a four-step process for developing our web app.
So far we've:

1 - reviewed the user views for our web app

2 - looked at the architecture

3 - setup the development and deployment environments for creating and deploying the app
Now it’s time for step 4, creating the app.

We borrow from several popular development methodologies (a little from extreme
programming, iterative development), and mangle them for our own evil purposes...

The five steps we’ll follow (in step 4):
Build and test the HTML form that the user will first request.

Build and test version 1 of the controller servlet with the
HTML form. This version is invoked via the HTML form and
prints the parameter it receives.

®

Build a test class for the expert / model class, then build and
test the expert / model class itself.

Upgrade the servlet to version 2. This version adds the
capability of calling the model class to get beer advice.

®

Build the JSP, upgrade the servlet to version 3 (which adds
the capability of dispatching to the JSP), and test the whole app.

®
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The HTML for the initial form page

The HTML is simple—it puts up the heading text, the drop-down
list from which the user selects a beer color, and the submit button.

<html><body>
<hl align="center”>Beer Selection Page</hl>

<form method="POST” @/\ Why did we thoose POST
instead of QET ?

This is what the HTML thinks the
servlet is called. There is NOTHING

action="SelectBeer.do”>

Select beer characteristics<p>

Color: in your divectory strutture named

<select name="color” size="1">= ‘SelectBeer.do”! [¢'s a logical name...
<option>light
<option>amber This is how we ¢veated the pull
<option>brown down menu, Your oF{ions may vary.
<option>dark (Did you figure out size="1" 2)

</select>

<br><br>

<center>

<input type="SUBMIT”>
</center>

</form></body></html>

.
Q. Why is the form submitting to “SelectBeer.do” when there is NO servlet with
that name? In the directory structures we looked at earlier, | didn’t see anything that
had the name “SelectBeer.do”. And what'’s with the “.do” extension anyway?

.
A' SelectBeer.do is a logical name, not an actual file name. It's simply the name we
want the client to use! In fact the client will NEVER have direct access to the servlet class
file, so you won't, for example, create an HTML page with a link or action that includes a
path to a servlet class file.

The trick is, we'll use the XML Deployment Descriptor (web.xml) to map from what the
client requests (“SelectBeer.do”) to an actual servlet class file the Container will use when
a request comes in for “SelectBeer.do” For now, think of the “.do” extension as simply part
of the logical name (and not a real file type). Later in the book, you'll learn about other
ways in which you can use extensions (real or made-up/logical) in your servlet mappings.
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Peploying and testing the opening page

To test it, you need to deploy it into the Container (Tomcat) directory
structure, start Tomcat, and bring up the page in a browser.

tomcat
@ create the HTML in your development environment Ij

Create this HTML file, call it form.html, and save it in your development

environment under the /beerV/1/web/ directory. webapps

Beer-v1
@ Copy the file into the deployment environment
Place a copy of the form.html file into tomcat/webapps/Beer-v1/. 4\
(Remember, your tomcat home directory might have a different name).
e
prienis
@ Start Tomcat form.html

Throughout this book we’re using Tomcat as both the
web Server and the web Container. In the real world, you
probably use a more robust Web Server (like Apache) % cd tomcat
configured with a Web Container (like Tomcat). But Tomcat
makes a perfectly decent Web Server for everything we
need to do in this book.

To start Tomcat, cd into the tomcat home directory and run
bin/startup.sh.

File Edit Window Help OpenSourcelt

% bin/startup.sh

@ Test the page

Open the HTML page in your browser & .aa form.html -
and type: | <. » @ | http://localhost:8080/Beer-v1/form.html
http:/localhost:8080/Beer-v1/form.html B Apple Mac Amazon cBay Yahoo! Newsw =

screen shot here.
Select beer characteristics

Color: | light %

[ Submit |

You should see something like the Beer Selection Page E
ﬁ
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Creating the Deployment Pescriptor (PD)

The main job of this DD is to define the mapping between the logical
name the client uses for the request (“SelectBeer.do”) and the actual
servlet class file (com.example.web.BeerSelect).

@ Create the DD in your development environment
Create this XML document, name it web.xml, and save it in your
deployment environment under the /beerV1/etc/ directory. You don't have 4o know

what any of Lhis means:
(st Lype it i
<web-app xmlns="http://java.sun.com/xml/ns/j2ee” / J 3l

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd”
version="2.4">

This is @ made—v? name
<servlet> Kﬁ that \fovy\\ wse ONLY B

other \’aVJCS of the
<servlet-name>Ch3 Beer</servlet-name>
<servlet-class>com,example.web.BeerSelect</servlet-class>
</servlet> K_/\ Fully-apalified rame of the
sevvlet elass ile.

<servlet-mapping>

<servlet-name>Ch3 Beer</servlet-name>

<url-pattern>/SelectBeer.do</url-pattern>
</servlet—mapping>\ I\\ is is how we want the client o "‘QCL t tomcat
Don't FoVSCf to Ir\.s . v;’e’c The “do” is just a conven jon
e serviet
</web-app> start with 3 slash.

@ Ccopy the file into the deployment environment

Place a copy of the web.xml file into
tomcat/webapps/Beer-v1/WEB-INF/.
You MUST place it there or the Container won't find it and
nothing will work, and you'll become depressed.

Beer-v1

form.html

web.xml
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serviet

Mapping the logical name to a servlet class file

Diane fills out the form and hits submit. The browser

generates the request URL:

)
/Beer-vl/SelectBeer.do Bgpel ! 50 E
L, the [Bee it
~——— In the WML he WTML, ¥
& "\ e “av{: of the \;a{:\v e
The host  The web app The \ogica\ vesourte name: \7 o
sevver tontext voot. Jus "p osT”
voot. <Lorm mcﬂ“’d; N
.do >
~ :?Ti;rl/lBeer—vl/SelectBeer,du . _ngelectBeer d e /
L) ) eer—
. HOSE: www wickedysm v prepends 's where
User-Agent: M:zj;y/s 3n.mm B“*’ e browse ¢ betauvse J(‘\‘a*‘s -
e 14/5.0 (Macintosh; y; vequesh . ™ \n
’ CkMac 05 X Mach-0; en-us; ry.; 4) on to Ehe vet cs‘h 1s Loming o " -
ecko/200: letscay ’ . \ -
P fhe thient ;“’\% » “SelectBeer d;\l,moﬁ
/ ::ﬂl;appllcancn/xhlmHxm[,rex(/ obher words sty ne W "
/ g g TG0 8o the \)‘TM::‘\ Liis £3s& vela .
) 91902 1qmg s he vafﬁc\o& Lhe web 3P [Beer
Client Container the voo

The Container searches the DD
and finds a <servlet-mapping>
with a <url-pattern> that
matches /SelectBeer.do, where
the slash (/) represents the
context root of the web app, and
SelectBeer.do is the logical nhame
of a resource.

Container

<web-app”
<serviet> .
<servlet—name
Cch3 Beer
</serviet-nane”
<servlet<class>
com,example.w >
</servlet-class
</servlet>
rvlet-mappind”

ervlet-name”
ch3 Beer

<se
<s

The Container sees that the <servlet-

/. /serviet-name>

<arl-pattern”
/selectBeer.dO

name> for this <url-pattern> is "Ch3 jurl-pattern”
Beer”. But that isn't the name of an </servlet-mapping”
actual servlet class file. "Ch3 Beer" is < /web-app”

b .Beerselect

the name of a servlet, not a servlet
class!

To the Container, a servlet is something
named in the DD under a <servlet> tag.
The name of the servlet is simply the
name used in the DD so that other
parts of the DD can map to it.

Container
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@ The Container looks inside the
<servlet> tags for something with
the <servlet-name> "Ch3 Beer”.

<web-appP>
<servlet>
<gervlet-n
Ch3 Beer
</Serv1ec»name>

r-class>
<servlix 1e,web-Bee‘521e°t

com. amp

</5ervlet—c1a55>

</serv1et>

ame>

Container

<servlet>mapplnq>
<servlet-n@neH

@ The Container uses the

<servlet-class> in the <servlet> . /Z‘ijze;nam@
tag to know which servlet class <url-pattern”

is responsible for handling this /selectseer 30
request. If the servlet has </url-patte

</sem1et/mappm9>

not been initialized, the class < Jueb-app”

is loaded and the servlet is
initialized.

Container

@ The Container starts a new thread to
handle the request, and passes the
request to the thread (to the servlet's
service() method).

Container
response

@ The Container sends the response (through the
Web Server, of course) back to the client.

~

<'_servlef ,
[ [ w
Client Container
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The first version of the controller serviet

Our plan is to build the servlet in stages, testing the various communication
links as we go. In the end, remember, the servlet will accept a parameter from
the request, invoke a method on the model, save information in a place the
JSP can find, and forward the request to the JSP. But for this first version, our
goal is just to make sure that the HTML page can properly invoke the servlet,
and that the servlet is receiving the HTML parameter correctly.

Serviet code Be swre Yo .,aw;\ ‘c\«\c\imwJC
d degloy™=L

package com.example.web; / chc\O\"""‘J(a an Led Cav\\cv-

JWUL{WCS we tred

: 4
import javax.servlet.*; C,\gr\LScw\c )
import javax.servlet.http.*; \,\&Ygav\e&, C**«"ﬁ;égcw\a{ \n‘c:rﬁacem
import java.io.*; Jhich ’\mY\CmC'\J(}

public class BeerSelect extends HttpServlet ({

public void doPost (HttpServletRequest request,

HttpServletResponse response)
We'll use doPost to / throws IOException, ServletException {
handle the HTTP
vcc\ucs{:, bectause response.setContentType (“text/html”); &—— This method comes from the
the HTML form ServletResponse interface.
sa\/s:

method=POST

PrintWriter out = response.getWriter();

out.println (“Beer Selection Advice<br>"); Thi Lhod I
IS method Lomes +v
String c = request.getParameter (“color”); < Scrﬂe{‘chucs{"nf c:: the
Intertace.

out.println(“<br>Got beer color “ + c); Notice that the argument
} } matthes the value of the
} We've not giving back adviee “name” attribute in the
here, just displaying test HTML's <select> Lag,
information.
Key APIs
<w<interface>> <«<interface>> <<interface>>
javax.serviet Serviet Jjavax.servlet.ServietRequest Javax.servlet ServietResponse
5 7 i
1
) . <<interface>> <<interface>>
Javax.servlet.GenericServiet Jjavax.serviet http.HttpServletRequest javax.serviet.http.HttpServietResponse

i

Jjavax.serviet.http.HttpServiet
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Cowpiling, deploying, and testing the controller servlet

Ok, we’ve built, deployed, and tested our HTML, and we’ve built and deployed our DD
(well, we put the web.xml into the deployment environment, but technically the DD
won’t be deployed until we restart Tomcat). Now it’s time to compile the first version of
the servlet, deploy it, and test it via the HTML form. Now we’ll restart Tomcat to make
sure that it “sees” the web.xml and servlet class.

Compiling the servilet

Compile the servlet with the -d flag to put the class in the development environment.

Adjns{ this £o matth your own divectory path to your sys’ccm!
/ Everything after “bomeat/” will be the same.

File Edit Window Help UpdateBrain

% cd MyProjects/beerVi

% javac -classpath /Users/bert/Applications2/tomcat/common/lib/

servlet-api.jar:classes:. -d classes src/com/example/web/BeerSelect.java

Use the ~d option to tell the compiler to put the class file
into the tlasses divectory within the corvect package strueture.
Your ¢lass file will end wp in /bccv\/l/LIasscs/Lom/cxample/wcb/.

Deploying the serviet

To deploy the servlet, make a copy of the .class file and move it to the
/Beer-v1/WEB-INF/classes/com/example/web/ directory in the deployment structure.

Testing the serviet

File Edit Window Help SlashdotMe
% cd tomcat

% bin/shutdown.sh
% bin/startup.sh

1 - Restart tomcat!

2 - Launch your browser and go to:
http://localhost:8080/Beer-v1/form.html

1 P el —=
4 - Select a beer color and hit “Submit’ | ht_ ocalhost:8080/Beer-v1/form.htm|

Beer Selection Page

5 - If your servlet is working, you should | Select beer chamcierisics
see the servlet's response in your browser  cotor (i

e
as something like: Fe—

Beer Selection Advice
Got beer color brown

o101 o110f

BeerSelect.class,

you are here » 81
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Building and testing the model class

In MVC, the model tends to be the “back-end” of the application. It’s often the legacy system
that’s now being exposed to the web. In most cases it’s just plain old Java code, with no
knowledge of the fact that it might be called by servlets. The model shouldn’t be tied down
to being used by only a single web app, so it should be in its own utility packages.

The specs for the model

- Its package should be com.example.model

- Its directory structure should be /WEB-INF/classes/com/model

- It exposes one method, getBrands(), that takes a preferred beer color (as a
String), and returns an ArrayList of recommended beer brands (also as Strings).

Build the test class for the model

Create the test class for the model (yes, before you build the model itself). You're on
your own here; we don’t have one in this tutorial. Remember, the model will still be in the
development environment when you first test it—it's just like any other Java class, and
you can test it without Tomcat.

Build and test the model

Models can be extremely complicated. They often involve connections to legacy
databases, and calls to complex business logic. Here’s our sophisticated, rule-
based expert system for the beer advice:

package com.example.model;
import java.util.*;

public class BeerExpert { Notice how we've €3 tuced Covv\?\i‘:di .
public List getBrands (String color) { h“,"{ khOWlCdSc O. »H‘: beer Passions?
List brands = new ArrayList(); using advanted tonditional expre:
if (color.equals(“amber”)) {
brands.add (“Jack Amber”);
brands.add(“Red Moose”);
}
else {
brands.add (“Jail Pale Ale”);
brands.add (“Gout Stout”);

) Lhis to use
ey Don't forget to change .
| / \/B'I\AR s\?ccigit path to the tomeat home
}
File Edit_Window Help Skateboard

% cd beerVl
% javac -classpath /Users/bert/Applications2/tomcat/common/lib/

servlet-api.jar:classes:. -d classes src/com/example/model/BeerExpert.java
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Enhancing the servlet to call the model,
so0 that we can get REAL advice...

In this version two servlet we’ll enhance the doPost() method to

call the model for advice (version three will make the advice come
from a JSP). The code changes are trivial, but the important part is
understanding the redeployment of the enhanced web app. You can
try to write the code, recompile, and deploy on your own, or you
can turn the page and follow along...

Enhance the servlet, version two

i dharpen your penci
\ Forget about servlets for a minute, let's just think Java. What
are the steps we have to take to accomplish the following?
1 - Enhance the doPost() method to call the model.
2 - Compile the servlet.

3 - Deploy and test the updated web app.

public class BeerSeleet extends HttpServlet {
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Servlet version two code

Remember, the model is just plain old Java, so we call it like we’d call any
other Java method—instantiate the model class and call its method!

package com.example.web;

- oork, for the
) L Lhe import T
Dont £°"5€ wpert 18
import com.example.model.*; € package that BeerEre
import javax.servlet.*;
import javax.servlet.http.*; \ek,
) sevvlel
import java.io.*; We od\g‘{““ﬁ the o‘v‘\5"‘a‘
X A . eve m .
import java.util.*; not, making 3 new tlass

public class BeerSelect extends HttpServlet {

public void doPost (HttpServletRequest request,
HttpServletResponse response)

throws IOException, ServletException {

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
out.println(“"Beer Selection Advice<br>");
String ¢ = request.getParameter (“color”); lns&an{\akc the BchE;\:"VJ(‘
\ass and eall SCJ'BYA“
BeerExpert be = new BeerExpert(); 4/ ¢

List result = be.getBrands(c) ;

Iterator it = result.iterator();
while(it.hasNext()) {
out.print (“<br>try: “ + it.next());

i::in;!: 'Ohih{:h; adviee (beey brand
ms in the vrayList veturne
" d
vc:oﬂﬂ\‘:ha::jf/’i In ,f'h; final (third)
) 1te will be py
rom a JSP instead of fhf‘rs':f\/cli*(:
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hands-on VIVC

Key steps for servlet version two

We have two main things to do: recompile the servlet and
deploy the model class.

Compiling the serviet

We'll use the same compiler command that we used
when we built the first version of the servlet.

File Edit Window Help PlayGo

% cd beerVl
% javac -classpath /Users/bert/Applications2/tomcat/common/lib/

servlet-api.jar:classes:. -d classes src/com/example/web/BeerSelect.java

Deploying and testing the web app

Now, in addition to the servlet, we also have to deploy the model.
The key steps are:

webapps

1 - Move a copy of the servlet .class file to:
../Beer-v1/WEB-INF/classes/com/example/web/
This replaces the version one servlet class file!

Beer-vi

2 - Move a copy of the model’s .class file to:
../Beer-v1/WEB-INF/classes/com/example/model/

3 - Shutdown and restart tomcat File Edit Window Help SellHigh

% cd tomcat
4 - Test the app via form.html, % bin/shutdown.sh m

the final browser output should be % bin/startup.sh
something like:

P bl

ocalhost:8080/Beer-v1/form.html

Beer Selection Advice
try: Jack Amber
try: Red Moose

Beer Selection Page

| Select beer charscierivtios

Cobor: (hgni 5] /

ﬁ: - =

BeerSelect.class. BeerExpert.cla
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the MVC

Review the partially completed, MVC
beer advice web application

What’s working so far...
) 1 - The browser sends the
Container request data to the Container.

2 - The Container finds the
correct servlet based on the
URL, and passes the request to
the servlet.

3 - The servlet calls the
BeerExpert for help.

ser'vlef‘\% 4 - The servlet outputs the
response (which prints the
advice).

BeerExpert 5 - The Container returns the
component page to the happy user.

1 - The browser sends the
What we WANT... request data to the Container.

2 - The Container finds the
. correct servlet based on the
Tl @ URL, and passes the request to

[ trovser |

Lo i _ the servlet.
; @} Container
@1) logic B\ 3 - The servlet calls the

Client BeerExpert for help.

Container

4 - The expert class returns an
answer, which the servlet adds
to the request object.

%)

f_
o

5 - The servlet forwards the
4 request to the JSP.

Bcif“rgoﬁpeenr; 6 - The JSP gets the answer

result.jsp request from the request object.

7 - The JSP generates a page
for the Container.

8 - The Container returns the
page to the happy user.
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hands-on

Create the JSP “view” that gives the advice

Don’t get your hopes up. You're going to have to wait for a few
chapters before we really start talking about JSPs. This JSP isn’t
actually a particularly good one, either (because of its scriptlet code,
which we’ll talk about later in the book). For now it should be pretty
easy to read, and if you want to experiment a little, go for it. Although
we could test this JSP now from the browser, we’ll wait until after we
modify the servlet (version three) to see if it works.

H ’s th P...
ere’s the JS This is a “page divective”

<%@ page import="java.util.*” $> (we've {hinking it's Fn{;{;\/
obvious what this one does).

<body> ‘Some standard HTML (which is known as
«
<hl align="center”>Beer Recommendations JSP</hl> % ‘EC"‘Ph{c text” in the JSP world).

<html>

<p>
<%

List styles = (List)request.getAttribute (“styles”);

Iterator it = styles.iterator(); K-

while (it.hasNext()) { Here we've getting an attribute

out.print (“<br>try: “ + it.next()); £eom the vc‘\ucs{: objgc{. A

} little later in the book, we'll
&> Some standard Java sitting explain everything about
</body> inside <% %> tags (this is attributes and how we managed
s known as seriptlet eode). to get the vequest object..

Deploying the JSP tomcat ]

We don’t compile the JSP (the Container does that at first request). I
But we do have to:

1 - Name it “result.jsp”. B
eer-v

2 - Save it in the development environment, in: /web/.

3 - Move a copy of it to the deployment environment in /Beer-v1/.

result.jsp form.html

87

Chapter 3. Mini MVC Tutorial

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 3. Mini MVC Tutorial

dispatching a request

Enhancing the servlet to ‘call” the JSP (version three)

In this step we're going to modify the servlet to “call” the JSP to produce the output
(view). The Container provides a mechanism called “request dispatching” that
allows one Container-managed component to call another, and that’s what we’ll
use—the servlet will get the info from the model, save it in the request object, then
dispatch the request to the JSP.

The important changes we must
make to the servlet:

1 - Add the model component’s answer to the request object, so that
the JSP can access it. (Step 4)

2 - Ask the Container to forward the request to “result.jsp”. (Step 5) 1 - The browser sends the

request data to the container.

Container 2 - The Container finds the
correct servlet based on the

e @ URL, and passes the request to
il —_— the servlet.

b 8 Container
@1) Q [ logic @) 3 - The servlet calls the
Client 7 BeerExpert for help.
@ 4 - The expert class returns an
& } @ answer, which the servlet adds
servlet & to the request object.
S tj 5 - The servlet dispatches to
4 ’ the JSP.
v .
P ) Beerkt. T
(e ] @ Cifnrpﬁi";ﬂ 6 - The JSP gets the answer
result.jsp request from the request object.

7 - The JSP generates a page
for the Container.

8 - The Container returns the
page to the happy user.
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hands-on

Code for servlet version three

Here’s how we modified the servlet to add the model
component’s answer to the request object (so the JSP
can retrieve it), and how we asked the Container to
dispatch to the JSP.

package com.example.web;

import com.example.model.*;
import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;

import java.util.*;

public class BeerSelect extends HttpServlet ({

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

ContentType (“text/html”) ;

Now that the JSP is going to
produce the ou{:\?u{, we should
vemove the test output from the
servlet. We commented it out so
that you tould still see it heve.

the

old test output
o r

String c =
// out.println (“<br>Got b

BeerExpert be = new BeerExpert();
List result = be.getBrands(c);

Add an attribute to the vct\;{cst
j he JSP to use. ice
request.setAttribute (“styles”, result); (‘/ it«):{:){gf‘:: t:king Lor “‘; S{e\/lcs“? !

RequestDispatcher view =
request.getRequestDispatcher (“result. jsp”) ; & Ihs{:anfia{
€ a "Cques{;

dispateher for Lhe JSP.

view. forward (request, response) ;

}
,\ Use the vequest dispateher 4o ask
the Container to evank up the JSP,
sending it the vequest and vesponse.

89

Chapter 3. Mini MVC Tutorial
Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly ~ Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.

This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that

otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 3. Mini MVC Tutorial

compile, deploy, and iest

Cowpile, deploy, and test the final app!

In this chapter we’ve built an entire (albeit tiny) MVC application
using HTML, servlets and JSPs. You can add this to your resume.

Compiling the servilet
We'll use the same compiler command that we used earlier:

File Edit Window Help RunltsATrap

% cd beerVl
% javac -classpath /Users/bert/Applications2/tomcat/common/lib/

servlet-api.jar:classes:. -d classes src/com/example/web/BeerSelect.java

Deploying and testing the web app

Now it's time to redploy the servlet.

1 - Move a copy of the servlet’s .class file to ../Beer-v1/WEB-INF/classes/com/example/web/
(again, this will replace the previous version two class file).

3 - Shutdown and restart tomcat File Edit Window Help SaveYourself
% cd tomcat

% bin/shutdown.sh

% bin/startup.sh

4 - Test the app via form.html N ] =
http://localhost:8080/Beer-v1/form.html

Beer Selection Page

| Select beer charcierivtics

Color: (kg 5] /

St

ﬁm; o —

d S“l S Beer Recommendations JSP

Heve's what you shol
try: Jack’s Pale Ale
try: Gout Stout
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hands-on VIVC

OK so now he can do an MVC
app, but he still has no clue how fo use
the JSP expression language, or JSTL,
or write a custom tag, or use a filter, and T
caught him playing a Weezer CD and it was
AFTER the green album. He still has SO
much to learn...

There is still so much to learn.

The party’s over. You had three whole chapters to cruise along, write a little
code, review the whole HTTP request/response thing.

But there’s still 200 mock exam questions waiting for you in this book, and
they start with the next chapter. Unless you’'re already familiar with servlet
development and deployment, you really shouldn’t turn the page until after
you actually do the tutorial in this chapter.

Not that we’re trying to pressure you or guilt-trip you or anything...

you are here » 91
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4 request AND response

Being a Serviet

He used a GET
request to update the
database. The punishment will
be most severe... no "Yoga
with Suzy" classes for
90 days.

Servlets live to service clients. Aserviet's job is to take a client's
request and send back a response. The request might be simple: “get me the
Welcome page.” Or it might be complex: “Complete my shopping cart check-out.”
The request carries crucial data, and your servlet code has to know how to find

it and how to use it. The response carries the info the browser needs to render

a page (or download bytes), and your servlet code has to know how to send it.
Or not... your servlet can decide to pass the request to something else (another

page, servlet, or JSP) instead.

this is a new chapter 93
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official Sun exam

OBIECTIVES
Esp—

The Servlet Technology Model

1.1 For each of the HTTP Methods (such as

GET, POST, HEAD, and so on), describe

the purpose of the method and the technical
characteristics of the HTTP Method protocol,
list triggers that might cause a client (usually a
Web browser) to use the Method, and identify
the HttpServlet method that corresponds to the
HTTP Method.

1.2 Using the HttpServietRequest interface, write

code to retrieve HTML form parameters from
the request, retrieve HTTP request header
information, or retrieve cookies from the
request.

1.3 Using the HttpServietResponse interface, write

code to set an HTTP response header, set
the content type of the response, acquire a
text stream for the response, acquire a binary
stream for the response, redirect an HTTP
request to another URL, or add cookies to the
response.*

1.4 Describe the purpose and event sequence of

94

the servlet lifecycle: (1) servlet class loading,
(2) servlet instantiation, (3) call the init()
method, (4) call the service() method, and (5)
call the destroy() method.

* We won't say much about the objectives
related to cookies until the Sessions chapter.

Coverage Notes:

All of the objectives in this section are covered
completely in this chapter, with the exception
of the cookies part of objective 1.3. A lot of
the content in this chapter was touched on
in chapler two, but in chapter two we said,
“Don’t worry about memorizing it.”
In this chapter, you DO have to slow down,
really study, and memorize the content. No
other chapter will cover these objectives in
detail, so this is it.
Do the exercises in the chapter, review the
malterial, then take your first mock exam at
the end of the chapter. If you don’t get at least
80% correct, go back through the chapter to
Sfigure out what you missed, BEFORE you
move on to L’hll[)te’l’ ﬁve.
Some of the mock exam questions that belong
with these objectives have been moved into
chapters 5 and 6, because the questions
requires additional knowledge of some of the
topics we don’t cover until those chapters. That
means there are fewer mock exam questions
in this chapter, and more in later chapters, to
avoid lesting you on topics you haven’t covered.

Important note: while the first three chapters
covered background information, from this
page forward in the book, virtually everything
you're going to see is directly related to or
explicitly part of the exam.
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request response

Servlets are controlled by the Container

In chapter two we looked at the Container’s overall role in a servlet’s
life—it creates the request and response objects, creates or allocates a new
thread for the servlet, and calls the servlet’s service () method, passing the
request and response references as arguments. Here’s a quick review...

@ I Rl l \)l | D User clicks a link that has a URL

servlet to a servlet.

container

Client

p—
® | l Bl I - D The Container “sees” that the

servlet request is for a servlet, so the
container () container creates two objects:
Client response 1) HttpServietResponse
2) HttpServletRequest
[ ]
request

@ l ey I D P D The Container finds the correct
| sery; servlet based on the URL in the
rwce(r*eqL,es,L re. (] servlet
B | contarer /

Client

request, creates or allocates

y a thread for that request, and
calls the servlet's service()
Jc\wﬂad method, passing the request and
response objects as arguments.
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Servlets and the

The story continves...

Wetig The service() method figures out
@ “ZJ‘ l ] irv% which servlet method to call based
(= container ) on the HTTP Method (GET, POST,
Client T etc.) sent by the client.

The client sent an HTTP GET
request, so the service() method
calls the servlet's doGet() method,
passing the request and response
objects as arguments.

doGet(request, response)

(E—— e
| Web The servlet uses the response
@ @ Q object to write out the response
= comtamer serlv et to the client. The response goes
Client ) back through the Container.
response
o
request
The service() method completes,
7| sothe thread either dies or returns
D to a Container-managed thread
servlet pool. The request and response

£.0 thread object references fall out of scope,
7\ so these objects are toast (ready

for garbage collection).

r%sf re. o The client gets the response.
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request response

But there’s more to a servlet’s life \

does not exist
We stepped into the middle of the servlet’s life, but that still leaves <
questions: when was the servlet class loaded? When did the servlet’s
constructor run? How long does the servlet object live? When
should your servlet initialize resources? When should it clean up its constructor
resources? init() destroy()

The servlet lifecycle is simple; there’s only one main state—initialized.
If the servlet isn’t initialized, then it’s either being initialized (running
its constructor or init()method), being destroyed (running its destroy()
method), or it simply does not exist.

initialize

service()

Web Container Servlet Class Servlet Object

Container

' Totior

. Loodcloss | [

1001010101

Lor runs
sch\C*a elass “9—3r5 Lo“s‘tr:zb’ﬂ :)“gh
\((;:I should NOT W&\j\cd defautt)

e the wm‘i\\cr’w

AServiet.cIass

Instantiate servlet (constructor runs)
] v

Called only ONCE in the servlet’s

life, and must complete before
Container ¢an call sevvice().

init()

This is v::hcre Lhe sevvlet

£ do§et),

service() spends vhost of its life. h?."dle doPost(), ete.
' p {initialized client s
i \ requests (Bath ve uest vuns \)
sepavate thwead:

) {initialized Container calls 4o o
D a thante 1o ¢lean D e seret

up bef h,
scrl/’lct is l<"}lled (i.cf madzrtetadi/ for
9garoage colleetion). Like init() 4
ca”cdao,dy onc:m Like init0), it’s

destroy()
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the Serviet API

. 0T ey o
. . . NOTE: do N&T.
Your servlet inherits the lifecycle methods " morize 31 f e,
| Just 9c a
w!
<<interface>> Servlet interface '\:w Lhe AP works-
Servlet (javax.servlet.Servlet)
service(ServletRequest, ServietResponse) The Servlet i tord.
Z’e’:(tf:n(;ktconﬂg) that all servl:{:::»:\lie‘z:zjc
getSer;etConﬁg() ii‘/'c mc{:h?ds (the three in
getServletinfo() old are "‘CCCYHC methods).
-
GenericServiet GenericServlet class

. (javax.servlet.GenericServlet)
service(ServletRequest, ServletResponse)

?n.i:JServletCO"fig) GenevieServlet is an abstract elass that
n implements most of the basie

I
destroy) methods you'll need, includi:lg ;;:::Ec\r
setSendolConfa) the Sevvlet interface. You will Frobabl;m

getServietinfo() NEVER extend this |
getInitParameter(String) Your sevvlet’s ©
getlnitParameterNames() from this ¢lass ’

getServletContext()

log(String)
log(String, Throwable)
HttpServlet HttpServlet class
(javax.servlet.http.HttpServlet)

ass yowsd\c. Most

ervlet behavior” tomes

service (HttpServletRequest, HttpServletResp )

service (ServietRequest, ServietResponse) an abstract ¢lass) \my\cmcn{:s
SO

doGet(HttpServletRequest, HttpServletResponse) HH:\?Scrvlc{: (al 1o vefleck the HT TPrness
doPost(HttpServietRequest, HttpServietResponse) he sevvite() method :;“() method doesnt
doHead(HttpServletRequest, HtpServietResponse) of the scwlc{:——’c\nc SCT t ve vest and vesponse
doOptions(HttpServietRequest, HitpServietResponse) take just ANY old _S;_W © M:Jé and vesponse:
doPut(HttpServletRequest, HtpServietResponse) but an RT TP-specinic veq

doTrace(HttpServletRequest, HttpServietResponse)
doDelete(HttpServletRequest, HtpServietResponse)
getLastModified(HttpServletRequest)

7

MyServlet class

MyServlet ( o o)
com.wickedlysmart.foo
Post(H letR H letR
(r‘no B?zsse::;z?;v eRequest, HtpServeResponse) Most of your sevvletness is handled by supertlass methods.
Y All you do is override the HTTP methods you need.
98 chapter 4
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Chapter 4. Being a Servlet

The Three Big Lifecycle Moments

init()

When it’s called

The Container calls init() on
the servlet instance after the
servlet instance is created but
before the servlet can service
any client requests.

What it’s for

Gives you a chance to
initialize your servlet before
handling any client requests.

request response

Do you override it?
Possibly.

If you have initialization code
(like getting a database con-
nection or registering yourself
with other objects), then you'll
override the init() method in
your servlet class.

(2

service()

When it’s called

When the first client request
comes in, the Container starts
anew thread or allocates a
thread from the pool, and
causes the servlet's service()
method to be invoked.

What it’s for

This method looks at the
request, determines the HTTP
method (GET, POST, etc.)
and invokes the matching
doGet(), doPost(), etc. on the
serviet.

Do you override it?
_N'o. Very unlikely.

You should NOT override the
service() method. Your job is
to override the doGet() and/or
doPost() methods and let the
service() implementation from
HTTPServlet worry about
calling the right one.

O

doGet()
and/or

doPost()

When it’s called

The service() method invokes
doGet() or doPost() based on
the HTTP method (GET, POST,
etc.) from the request.

(We're including only doGet()
and doPost() here, because
those two are probably the only
ones you'll ever use.)

What it’s for

This is where your code
begins! This is the method
that's responsible for whatever
the heck your web app is sup-
posed to be DOING.

You can call other methods on
other objects, of course, but it
all starts from here.

Do you override it?

ALWAYS at least ONE of
them! (doGet() or doPost())

Whichever one(s) you
override tells the Container
what you support. If you

don't override doPost(), for
example, then you're telling
the Container that this servlet
does not support HTTP POST
requests.
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Chapter 4. Being a Servlet

servlet

I think I got this... so the Container
calls my servlet's init() method, but if I don't
override init(), the one from GenericServlet runs.
Then when a request comes in, the Container starts
or allocates a thread and calls the service() method,
which I don't override, so the service() method from

‘\‘
~

100

HttpServlet runs. The HttpServlet service()
method then calls my overridden doGet() or
doPost(). So each time my doGet() or doPost()
runs, it's in a separate method

Servlet initialization

inifi

Thread A

The Container calls init()
on the servlet instance

after the servlet instance

is created but before the
servlet can service any client
I'CquCS[SA

If you have initialization
code (like getting a database
connection or registering
yourself with other objects),
then you’ll override the
init() method in your
servlet class. Otherwise,

the init() method from
GenericServlet runs.

The service() method is always
called in its own stack...

Client request 1

Client request 2

Thread B

When the first client
request comes in, the
Container starts (or finds)
a thread and causes the
servlet’s service () method
to be invoked.

You normally will NOT
override the service()
method, so the one from
HttpServlet will run. The
service () method figures
out which HTTP method
(GET, POST, etc.) is in

the request, and invokes
the matching doGet() or
doPost() method. The
doGet() and doPost()
inside HttpServlet don’t do
anything, so you have to
override one or both. This
thread dies (or is put back
in a Container-managed
pool) when service()
completes.

Thread C

When the second (and all
other) client requests come
in, the Container again
creates or finds a another
thread and causes the
servlet’s service () method
to be invoked.

So, the service() —> doGet()
method sequence happens
each time there’s a client
request. At any given

time, you’ll have at least as
many runnable threads as
there are client requests,
limited by the resources

or policies/configuration
of the Container. (You
might, for example, have
a Container that lets you
specify the maximum
number of simultaneous
threads, and when the
number of client requests
exceeds that, some clients
will just have to wait.)
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Chapter 4. Being a Servlet

Each request runs in a separate thread!

You might hear people say things like, “Each instance of the servlet...” but that’s just
wrong. There aren’t multiple instances of any servlet class, except in one special case
(called SingleThreadModel, which is inherently evil), but we’re not talking about

that special case yet.

The Container runs multiple threads to process multiple requests to a single

servlet.

And every client request generates a new pair of request and response objects.

Container

Client A pTTP request

Web
browser

=)

Qhr‘md ;}

response
P request

P
"e<7Ueg1.

\\

\Thraad B/

request MesPonse

thread for eath veques
Container allotates new vequest

and vesponse ob\')e(,{S-

Web
browser

request response
Client B
| ts a seyara{c
Each client e © and the

therejare no
Dumb Questions
N
This is confusing... in the

picture above you show two differ-
ent clients, each with its own thread.
What happens if the same client
makes multiple requests? Is it one
thread per client or one thread per
request?

o
A' One thread per request.The
Container doesn’t care who makes

the request—every incoming request
means a new thread/stack.

N
Q. What if the Container uses
clustering, and distributes the app
on more than one JYM?

.
A' Imagine the picture above is
for a single JVM, and each JVM has the
same picture. So for a distributed web
app, there would be one instance of
a particular servlet per JVM, but each
JVM would still have only a single
instance of that servlet.

N
Q. I noticed that HttpServlet
is in a different package from
GenericServlet... how many servlet
packages are there?

A' Everything related to servlets
(but excluding JSP stuff) is in either
javax.servlet or javax.servlet.http.

And it’s easy to tell the difference...
things that have to do with HTTP is
in the javax.servlet.http package, and
the rest (generic servlet classes and
interfaces) are in javax.servlet. We'll
see JSP-related chapters later in the
book.
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Chapter 4. Being a Servlet

serviet

In the beginning: loading and initializing

The servlet starts life when the Container finds the servlet class file.
This virtually always happens when the Container starts up (for
example, when you run Tomcat). When the Container starts, it looks
for deployed web apps and then starts searching for servlet class files.

(In the Deployment chapter, we’ll go into more details of how, why, Your Servlet iS always

and where the Container looks for servlets.) 1
Finding the class is the first step. Ioaded lnltlahzed

Loading the class is the second step, and it happens either on BEFORE it can service
Container startup or first client use. Your Container might give you a its 'PIPSE client Iaeq}lest‘

choice about class loading, or it might load the class whenever it
wants. Regardless of whether your Container gets the servlet ready
early or does it just-in-time when the first client needs it, a servlet’s
service() method will not run until the servlet is fully initialized.

init() always completes before the first call to service()

FLEX YOUR MIND

Why is there an init() method? In other
words, why isn’t the constructor enough for
initializing a servlet?

What kind of code would you put in the init()
method?

Hint: the init() method takes an object
reference argument. What do you think the
argument to the init() method might be, and
how (or why) would you use it?
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request response

\ Servlet Initialization:
dods not exist when an object becowmes a servlet

The proudest moment of my life is
when the Grand Master Container makes
me a servlet, by making a ServletConfig for me, and
calling my init() . Before that, I'm just an ordinary object.
But as a servlet, I have special privileges (besides the
secret handshake), like the ability to log events,

get references to other resources, and store
attributes for other servlets...

)

destroy()

service()

2 Sc\—v\c‘c’ s like,

L n\\[ onte V7 do
The v\’fb‘\'wskl Pnd dont l“l, J:p».s o
so don on... the consbrut -
Lhings Yoo s0 W h,sch'\E\L Ehings-

A servlet moves from does not exist to initialized (which
really means ready to service client requests), beginning with a
constructor. But the constructor makes only an object, not
a servlet. To be a servlet, the object needs to be granted
servletness.

When an object becomes a servlet, it gets all the unique
privileges that come with being a servlet, like the ability to
use its ServietContext reference to get information from the
Container.

Why do we care about initialization details?

Because somewhere between the constructor and the init()
method, the servlet is in a Schroedinger’s* servlet state. You
might have servlet initialization code, like getting web app
configuration info, or looking up a reference to another part
of the application, that will fail if you run it too early in the
servlet’s life. It’s pretty simple though, if you remember to
put nothing in the servlet’s constructor!

There’s nothing that can’t wait until init().

* If your quantum mechanics is a little rusty—you might want to do a Google search
on “Schroedinger’s Cat”. (Warning: pet lovers, just don't go there.) When we refer
to a Schroedinger state, we mean something that is neither fully dead or fully alive,
but in some really weird place in between.
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ServletConfig and

What does ‘being a servlet’ buy you?

What happens when a to this?
servlet goes from this:

object /’O ™~ et

SLbicial, card—tarefind se

@ A servletConfig object

One ServletConfig object per servlet.

Don’t confuse

servletConfig = Use it to pass deploy-time information to the servlet (a

Wateh i#t! parameters with database or enterprise bean lookup name, for example)
ServletContext that you don't want to hard-code into the servlet (servlet
parameters! init parameters).

We don't really talk about these until = Use it to access the ServietContext.

the next chapter, but so many people

get them confused that we want to -

ttention to Parameters are configured in the Deployment Descriptor.
plant the seed early: pay atte

the differences.

Start by looking at the names“: o
ServietConfig has the word “config”in @ A ServietContext
it for “configuration”. It's about deploy-

time values you've conﬂgurgd for the —_—
serviet (one per servlet). Things your

serviet might want to access that you = One ServletContext per web app. (They should have named it
don't want to hard code, like maybe a AppContext.)

database name. )

ServletConfig parameters won t -

Use it to access web app parameters (also configured in the

change for as long as this serviet is Deployment Descriptor).
deployed and running. To change
them, you'll have to redeploy the = Useitas a kind of application bulletin-board, where you can
serviet. put up messages (called attributes) that other parts of the
been L .

Servle(fqom‘ce:;zﬁifuil?hv:y didn’t application can access (way more on this in the next chapter).
named App

: e there’s only one

st g; ZS);; bﬁ?frjine per serviet. = Use it to get server info, including the name and version of the
ﬁi%ay wpe'}/ get into all this in the Container, and the version of the API that's supported.

next chapter—this is just a heads-up-
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request response

But a Servlet’s REAL job is to handle requests.
That’s when a servlet’s life has meaning.

In the next chapter we’ll look at ServletConfig and ServletContext, but for
now, we're digging into details of the request and response. Because the
ServletConfig and ServletContext exist only to support your servlet’s One
True Job: to handle client requests! So before we look at how your context
and config objects can help you do your job, we have to back up a little and
look at the fundamentals of the request and response.

You already know that you're handed a request and response as arguments
to the doGet() or doPost() method, but what powers do those request and
response objects give you? What can you do with them and why do you care?

@\harpen your Penc“ Web Container Servlet Class Servlet Object
2N

Label the missing pieces (the Container

empty boxes) of this lifecycle
timeline. (Check your answers with .

the timeline shown earlier in this ] i

chapter.)

Add your own annotations as well AServiet.class
to help you remember the details. .
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Request and

Request and Response: the key to everything,

and the arguments to service()*

ServietRequest interface
(javax.servlet.ServletRequest)

HttpServietRequest interface
(javax.servlet.http.HttpServletRequest)

| <<interface>> .
<<interface>> HttpServietResponse
HttpServletRequest I addCookie()
getContextPath() addHeader()
getCookies() encodeRedirectURL()
getHeader(String) sendError()
getQueryString() setStatus()
getSession() // MANY more methods...
getMethod()
// MANY more methods...
Same thing with th

ds
Hty SevvletReauest metho :
-Ia—:‘: abou\; BT TP things like tookies,

headevs, and sessions:

intevface adds
{oGervletRequest inter
::c "m:lhods hat velate to the HTTP
cobotol.. what youwr sevvlet uses to
: te with the ¢lient/browser-

Lommunitd

<<interface>> I . <<[nt€£face>> I
ServletRequest ServietRes
getAttribute(String) getBufferSize()
getContentLength() setContentType()
getinputStream() getOutputStream()
getLocalPort() getWriter()
getParameter() setContentType()
getParameterNames() // MANY more methods...
// MANY more methods....

ServietResponse interface
(javax.servlet.ServletResponse)

HttpServietResponse interface
(javax.servlet.http.HttpServletResponse)

€ vesponse... the

H’(:‘(:PSe\rvld:Res
8 ou
' » You're using HTTP_
fhmgs like ervors, ¢ookies, azd hcac};e\rs

*The request and response objects are also arguments to the other

HttpServlet methods that you write— doGet(), doPost(), etc.
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therejare no

Dumb Questions

.
Who implements the interfaces for HttpServletRequest
and HttpServletResponse? Are those classes in the API?

.
The Container,and No.The classes aren’t in the APl because

they're left to the vendor to implement.The good news is, you

don’t have to worry about it. Just trust that when the service()

method is called in your servlet, it'll be handed references to

two perfectly good objects that implement HttpServletRequest

and HttpServletResponse. You should never care about the

actual implementation class name or type. All you care about

is that you'll get something that has all the functionality from

HttpServletRequest and HttpServletResponse.

In other words, all you need to know are the methods you can call
on the objects the Container gives you as part of the request!
The actual class in which they're implemented doesn’t matter to

request

Relax The exam doesn’t

expect you to know
how to develop with
non-HTTP servlets.
You’re not expected to know anything

about how you might use servlets with
a protocol other than HTTP. You are,

response

you—you're referring to the request and response objects only by
the interface type.

however, still supposed to know how
the class hierarchy works. So you DO
have to know that HttpServietRequest
and HttpServietResponse extend from
ServletRequest and ServietResponse,
and that most of an HttpServiet's
implementation actually comes from

Am | reading this UML correctly? Are those interfaces
extending interfaces?

A: :  GenericServiet.

Yes.Remember, interfaces can have their own inheritance : . ,
tree.When one interface extends another interface (which is all i Butthat's Il. The exam assumes you're
they can do—interfaces can’t implement interfaces), it means an HitpServiet developer.
that whoever implements an interface must implement all the
methods defined in both the interface and its superinterfaces. This
means, for example, that whoever implements HttpServletRequest
must provide implementation methods for the methods declared
in the HttpServletRequest interface and the methods in the
ServletRequest interface.

N
Q. I'm still confused about why there’s a GenericServlet
and ServletRequest and ServletResponse. If nobody’s doing
anything except HTTP servlets... then what'’s the point?

.
A' We didn’t say nobody. Somebody, somewhere, one could
imagine, is using the servlet technology model without the HTTP
protocol. Just nobody we've met personally or read about. Ever.

Still, the flexibility was designed into the servlet model for those
who might want to use servlets with, say, SMTP or perhaps a
proprietary custom protocol.The only support built-in to the API,
though, is for HTTP, and that’s what virtually everyone’s using.
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HTTP

The HTTP request Method determines
whether doGet() or doPost() runs

The client’s request, remember, always includes a specific
HTTP Method. If the HTTP Method is a GET, the service()
method calls doGet(). If the HTTP request Method is a
POST, the service() method calls doPost().

GET /select/selectBeerTaste.
do?color:dark&xas!e:malxy
HTTP/1.1

Host: www.wickediysmart.com
User-Agent: Mg i
U ppC Mac 05| POST /select/selectBeer-
rv:1.4) Geckol| Taste2.do HTTP/1.1

Accept: text/’

P Host: wwwwickedlysmart, com

el applicaty - User-Agent: Mozilla, 5. (Macintosh

humlia=0-9. Ui PC Mac 05 X Mach-0; ep_ys,
V:1.4) Gecko/20030624 Netscape/7.1

ACCept: text/xmlapplication;

xml,applr(axran/xhrml+xml,text/

You keep showing
doGet() and doPost()
like they're the only ones...
but I KNOW there are eight
methods in HTTP 1.1.

html‘q:D.B,tex(/p[amg:ﬂ.s,vvdeolx—

9. image/png,image jpeg, imagey
9i£,4=0.2,7/+,g=0.1

HTTP vequests

You probably won’t care
about any HTTP Methods
except GET and POST

Yes, there are other HTTP 1.1 Methods
besides GET and POST. There’s also
HEAD, TRACE, OPTIONS, PUT,
DELETE, and CONNECT.

All but one of the eight has a matching
doXXX () method in the HttpServlet
class, so besides doGet() and doPost(),
you’ve got doOptions(), doHead (),
doTrace(), doPut(), and doDelete().
There’s no mechanism in the servlet APT
for handling doConnect(), so it’s not part
of HttpServlet.

But while the other HTTP Methods might
matter to, say, a web server developer, a
servlet developer rarely uses anything but
GET and POST.

For most (or probably all) servlet
development, you’ll use either doGet()
(for simple requests) or doPost() (to
accept and process form data), and you
won’t have to think about the others.
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request response

So if they're not
important to me... of
COURSE that means

they'll be on the

exam.

Actually, one or more of the other
HTTP Methods might make a (brief)
appearance on the exam...

If you're preparing for the exam, you should be able to
recognize all of them from a list, and have at least the briefest
idea of what they’re used for. But don’t spend much time here!

In the real servlet world, you care about GET and POST.

In the exam world, you care just a tiny bit about the other
HTTP Methods as well.

GET Asks to get the thing (resource / file) at the requested URL.

POST Asks the server to accept the body info attached to the request, and
give it to the thing at the requested URL It’s like a fat GET... a GET with
extra info sent with the request.

HEAD Asks for only the header part of whatever a GET would return. So it's
just like GET, but with no body in the response. Gives you info about
the requested URL without actually getting back the real thing.

Examylc of a vesponse to an TRACE Asks for a loopback of the request message, so that the client can see
HTTP OPTIONS vequest: what's being received on the other end, for testing or troubleshooting.

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

HTTP/1.1 200 OK
Server: Apache-CoyoteM A
Date: Thu, 20 Apr 2004 16:
20:00 GMT

Allow: OPTIONS, TRACE,
GET, HEAD, POST
Content-Length: 0

DELETE  Says to delefe the thing (resource / file) at the requested URL.

OPTIONS  Asks for a list of the HTTP methods to which the thing at the
requested URL can respond.

CONNECT Says to connect for the purposes of tunneling.
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GET POST

The difference between GET and POST

POST has a body. That’s the key. Both GET and POST can
send parameters, but with GET, the parameter data is limited

to what you can stuff into the Request line. et
2 GET LE ner T
The Path 4, \n acke®s (v e ﬂ, € Protoeo) Version
The HTTP Fesoure, the 7 5y aee 3T L that the e,
€ on ¢}, porE | & W is re . Fowsey-
ne- method. web e el Questing,
vesk ine ervey., e 9
The Ret J J \[
— N —— "
GET /advisor/selectBeerTaste.do?color=dark&taste=malty HTTP/1.1
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/
20030624 Netscape/7.1
The Requcst Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
headevs. plain;q=0.8,video/x-mng,image/png,image/jpeg,image/gif;q=0.2,*/*;q=0.1

Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8;q=0.7,%;0=0.7
N Yool )"SJE Keep-Alive: 300
dec W\ Connection: keep-alive

Lhe hed
The HTTP NO vequest
method. \7;8 Path. Pa"&meter‘} :FS heve.
X \ine: The P‘ro‘boc°\'
The Reae® \/ —_— /

POST /advisor/selectBeerTaste.do HTTP/1.1
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/
20030624 Netscape/7.1
The Reques{ Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
headevs. plain;q=0.8,video/x-mng,image/png,image/jpeg,image/gif;q=0.2,*/*;q=0.1
Accept-Language: en-us,en;q=0.5
Accept-Encoding: gzip,deflate
Accept-Charset: ISO-8859-1,utf-8;q=0.7,%;q=0.7
Keep-Alive: 300

Connection: keep-alive
This time, the

) X Paramete
The messa‘ﬁ‘tx\i? {color=dark&taste=maltv K " “‘ghb"d% - they arc:f{al‘::iz::nt::"
SQmC‘\imcs » way €y are i You use 3 6ET and
he ‘\Ya\’\aad to put them in the Request line. e have
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request response

Sounds like the
difference between GET
and POST is the size of
the parameter data you
can send?

No, it's not just about the size

We talked about other issues with GET in chapter one, remember?

input bar, right after actual URL (and separated with a “?”).
Imagine a scenario in which you would not want the parameters to

a | ! be visible.
(clalal
<« » &} [+ ] @ nttp:/iwickedlysmart.com/top letdo? i idalgo o BlG- Google |

So, security might be another issue.

\ When you use GET, the parameter data shows up in the browser’s

Still another issue is whether you need or want end-users to

be able to bookmark the request page. GET requests can be
bookmarked; POST requests cannot. That might be really
important if you have, say, a page that lets users specify search
criteria. The users might want to come back a week later and try
the same search again now that there’s new data on the server.

But besides size, security, and bookmarking, there’s another crucial
difference between GET and POST—the way they’re supposed to
be used. GET is meant to be used for getting things. Period. Simple
retrieval. Sure, you might use the parameters to help figure

out what to send back, but the point is—you’re not making any
changes on the server! POST is meant to be used for sending data
to be processed. This could be as simple as query parameters used

to figure out what to send back, just as with a GET, but when you
think of POST, think: update. Think: use the data from the POST
body to change something on the server.

And that brings up another issue... whether the request is
idempotent. If it’s not, you could get into the kind of trouble a little
blue pill can’t fix. If you’re not familiar with the way the term
“idempotent” is used in the web world, keep reading...
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the request

The story of the non-idempotent request

Diane has a need. She’s trying desperately to purchase Head First Knitting from
the Wickedly Smart online book shop which, unbeknownst to Diane, is still in
beta. Diane’s low on money—she has just enough in her debit account to cover
onebook. She considered buying directly from Amazon or the O’Reilly.com
site, but decided she wanted an autographed copy, available only from the
Wickedly Smart site. A choice she would later come to regret...

@  Diane hits the CHECKOUT Browser sends an HTTP The Container sends the
button. (She submitted her request to the server with request to the Checkout
bank account info earlier.) the book purchase info and servlet for processing.

. Diane's customer ID number.
ﬂ. o

Wickedly Smart's Web
Server/Container

@ Servlet electronically debits @ Servlet updates the database
Diane's bank account. (takes the book out of inventory,
creates a hew shipping order, etc.).

~ pa——
theckouty  update

Remote bank
account server

/Maybe T didn't click
it right. I better hit the
CHECKOUT button again.

Browser sends an HTTP
request to the server with
the book purchase info and
Diane's customer ID number.

Servlet does NOT
send an obvious
response, so Diane [e)
still sees the same °
shopping cart page [ =]

and thinks... iblﬁ
f Wickedly Smart's Web
/ ’ Server/Container
|
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Our story continves...

@ The Container sends the
request to the Checkout
servlet for processing.

| -—
Checkout

Wickedly Smart's Web
Server/Container

request response

The servlet does not have a
problem with Diane buying the
same book she bought before.

I guess she really
likes this knitting book a
lot... she's buying it twice.
Cool.

[e}
Q

(checkou’r?

@ Servlet electronically debits Diane's
bank account for the second time.

Remote bank
account server

@ Eventually Diane
navigates to the
Check Order Status
page and sees
that she has TWO
orders for the o
knitting book... ~

/—\7/_\

Diane's bank accepts the debit, but
charges her a hefty overdraft fee.

We'll let her buy this

OO book, but we'll charge her
'|- an extra $25.00 for being
i overdrawn. Bad, bad Diane!
$$

Remote bank
account server

/This is not right... T
meant to buy only ONE book.
What stupid web app developer
made THIS? It should have

recognized a duplicate
transaction...

/Hello bank? This
wickedly stupid web

programmer made a
mistake...
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HTTP

i dharpen your penci
=N

Which of the HTTP methods do you think are (or
should be) idempotent? (Based on your previous
understanding of the word and/or the Diane double-
purchase story you just read.) Answers are at the
bottom of this page.)

U GET
U PosT
4 put
U HEAD

(We left off CONNECT deliberately, since it's not part of
HttpServlet.)

FLEX YOUR MIND

What went wrong with Diane’s transaction?

(And it’s not just ONE thing... there are probably
several problems the developer must fix.)

What are some of the ways in which a developer
could reduce the risk of this?

(Hint: they might not all be programmatic
solutions.)

0ads |} d11H

ay) Aq Jusjodwapl paIapIsuod si | SOd "(3.UpINoys Ing) josinok
poyew ()1990p jusjoidwapl-uou B ajUm NyD nok ybnoy) usns
‘Jusjodwepl se 1Nd Pue ‘QvaH ‘139D seiejoep 0ads || d11H 8yl
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request and response

Idempotency
is nothing to be
ashamed of ...

Being idempotent is GOOD. It means
you can do the same thing over and over
again, with no unwanted side effects!

Idempotent

=
D
Servlet

Servlet sends back a response
with a generated HTML page.

Client

Servlet uses the POST
NOT Idempotent data to update the
= database.
'_ Servlet

Servlet sends back a response
with a generated HTML page.

you are here » 115
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idempotent

POST is not idempotent

An HTTP GET is just for getting things, and it’s not
supposed to change anything on the server. So a GET
is, by definition (and according to the HTTP spec)
idempotent. It can be executed more than once
without any bad side effects.

POST is notidempotent—the data submitted in the
body of a POST might be destined for a transaction
that can’t be reversed. So you have to be careful with
your doPost() functionality!

GET is idempotent. POST is not.
It’s up to you to make sure that your web

app logic can handle scenarios like Diane’s,
where the POST comes in more than once.

GET is always
considered
idempotent in
HTTP 1.1...

What's fo stop
me from using the
parameters in GET to

?
update the server? ...even if you see code on

the exam that uses th’e7 ?ET .
meters in a way that caus
giadr:-effects! In other words, GET
is idempotent according tol the
HTTP spec. But there’s nothmg
to stop you from implementing &
non-idempotent doGet() method
mour serviet. The client’s
GET request is supposed to be
idempotent, even if what YOU do
with the data causes side—gffects.
Always keep in mind the difference
petween the HTTP GET method
and your serviet’s doGet() method.

Note: theve ave several diffevent uses of the word
“idcmpo’cen{:"; we've using it in the HTTP/sevviet way
to mean that the same vequest tan be made twice with
no negative tonsequentes on the server. We do ¥not¥
use “idempotent” to mean that the same vequest always
veturns the same vesponse, and we do NOT mean that a
vequest has NO side efbects.
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request response

What determines whether the
browser sends a GET or POST request?

<mole \,\\1\75\‘\“\\(
| ceT | B e 6T

<A HREF="http://www.wickedlysmart.com/index.html/”>click here</A>

£ you ety sy
method="POST", ther,
surprisingly, it's a POST.
<form method="POST” action="SelectBeer.do”>

Select beer characteristics<p>
<select name="color” size="1">

<option>light
<option>amber
<option>brown
<option>dark « T button, the
</select> When the usex elieks the SuBMI ¢ the POST "\ucs{.
<center> K_\ en sent in the b°dY o amed
i arameters ave ). avameten »
<input type="SUBMIT”> paver ample, theve's J\.s’c one ¥ beer tolor the
</center> In H\‘ﬁ c*d z\'\e value is the <o\7bm\> y k)
</form> “olor, an (liaht, ambevr, brown, oF dack’:
wser selected (igh

What happens if you do NOT say method="POST" in your <form>?

1 H )
This f:m-c, there’s no "‘C{hOd:“POST" heve.
<form action="SelectBeer.do”>
Select beer characteristics<p>
<select name="color” size="1">
<option>light
<option>amber
<option>brown "
<option>dark hat happens o the
at harp .
</select> NOW v Lhe user C\“f—ks

Lers when
<cer.1ter> / arg;;l‘[‘ £ the Lorm d?csn
<input type="SUBMIT"> SW ' 4= «poST™?
</center> have 3 method=

</form>
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forms and

POST is NOT the default!

If you don’t put method=“POST” into your form, the default

is an HTTP GET request. That means the browser sends the
parameters in the request header, but that’s the least of your
problems. Because if the request comes in as a GET, that means
you’ll run into big trouble at runtime if you have only a doPost()
and not a doGet() in your servlet!

If you do this:

No “mt’dmd;PgST
n the Wi ML o™

<form action="SelectBeer.do”>

And then this:

public class BeerSelect extends HttpServlet ({

public void doPost (HttpServletRequest request, HttpServletResponse response)
throws IOException, ServletException {
// code here

}
p o Nodobiett) oy

in the servlet.

You’ll get this:

FAILURE! If your HTML form uses GET instead of
POST, then you MUST have doGet() in your serviet

class. The default method for forms is GET.

to a doGet() if this request doesn’t
need to do post things:

public void doPost(...)
throws ... {

.

A Developers who want to doGet (request, response) ;
support both methods usually put
logic in doPost(), then delegate

118

N

.
Q What if | want to support both
GET and POST from a single servlet?
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request response

Sending and using a single parameter

HTML form

<form method="POST” action="SelectBeer.do”>
Select beer characteristics<p>
<select name="color” size="1">
<option>light
<option>amber
<option>brown
<option>dark
</select>
<center>
<input type="SUBMIT”>
</center>
</form>

HTTP POST request

POST /advisor/SelectBeer.do HTTP/1.1

Host: www.wickedlysmart.com

User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/20030624
Netscape/7.1

Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
plain;q=0.8,video/x-mng,image/png,image/jpeg,image/qgif;q=0.2,*/*;,q=0.1
Accept-Language: en-us,en;q=0.5

Accept-Encoding: gzip,deflate

d one of these Lour options

The browser il e (:cr the Yaramcjccr named

in the vequest body,

“eolov”. For example, “olor=amber -

Accept-Charset: 1SO-8859-1,utf-8;q=0.7,%,q=0.7 Rc»\cmbc\r, the browser genevat: .

N ) es th
g 7 o vt
Connection: keep-alive what it |ooks like Coming over £ the 55 ) but here’s

erver...

color=dark

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

String colorParam = request.getParameter (“color”);
// more enlightening code here...

(In this example, the String This matehes the
tolorParam has 3 value of fdark”) name in the Lorm.
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form

Sending and using TWO parameters

HTML form

<form method="POST” action="SelectBeerTaste.do”>
Select beer characteristics<p>
COLOR:
<select name="color” size="1"> ¢ Lions in
<option>light The browser will send one of these our o\l? 0
<option>amber ted with the name f;g; :
<option>brown
<option>dark
</select>
BODY :
<select name="body” size="1">
<option>light The b
. . ¢ bro .
ST Wb e st
» assotiated with the name “bogy”
</select> ¢ _2ody"-
<center>
<input type="SUBMIT”>
</center>
</form>

HTTP POST request

POST /advisor/SelectBeerTaste.do HTTP/1.1

Host: www.wickedlysmart.com

User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/20030624
Netscape/7.1

Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/
plain;q=0.8,video/x-mng,image/png,image/jpeg,image/qgif;q=0.2, q=0.1
Accept-Language: en-us,en;q=0.5

Accept-Encoding: gzip,deflate

Accept-Charset: 1ISO-8859-1,utf-8;q=0.7,*;,q=0.7

Keep-Alive: 300

Connection: keep-alive

the rea\ucs{, assotia

has both

Now the POST ru\ucs{b\l . a,,\wrsa"‘d'

scvarakc d

yaramckcvs,

color=dark&body=heavy,

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

String colorParam = request.getParameter (“color”);
String bodyParam = request.getParameter (“body”); Now the String variable ¢olorParam
ore code here
} e : has a value of “dack” and bodyParam
has a value of “heavy”.
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request response

You can have multiple values for a single parameter! That
Wi Ch It' means you’ll need getParameterValues() that returns an
*  array, instead of getParameter() that returns a String.

Some form input types, like a set of checkboxes, can have more than one value. That
means a single parameter (“sizes”, for example) will have multiple values, depending
on how many boxes the user checked off. A form where a user can select multiple beer
sizes (to say that he’s interested in ALL of those sizes) might look like this:

<form method=POST

action:"SelectBeer.do">

Select beer characteristics<p>

Can Sizes: <p>

<input type:checkbox name=sizes value="120z"> 12 oz .<br>
<input type=checkbox name=sizes value="160z"> 16 oz.<br>
<input type=checkbox name=sizes value="220z"> 22 oz .<br>
<pr><br>

<center>

<input type:”SUBMIT">
</center>
</form>
In your code, you'll use the getParameterValues() method that returns an array:
string one = request.getParameterValues (“sizes”) [0];
Sstring [] sizes = request. getParameterValues (“sizes") ;
If you want to see everything in the array, just for fun or testing, you can use:
String [] sizes = request. getParameterValues (“sizes”);
for (int x=0; X < sizes.length ; x++) {

out.println(“<br>sizes: ~ 4+ sizes[x])’

}

(assume that “out” is a PrintWriter you got from the response)
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=~

the object

Besides parameters, what else
can | get from a Request object?

The ServletRequest and HttpServletRequest interfaces have a ton
of methods you can call, but you don’t need to memorize them all.
On your own, you really should look at the full API for javax.servlet.
ServletRequest and javax.servlet.http.HttpServletRequest, but here
we’ll look at only the methods you’re most likely to use in your work
(and which might also show up on the exam).

ServletRequest interface
(javax.servlet.ServletRequest)

<<interface>>

QorvlefR,
vervietReq

In the real world, you’ll be lucky (or unlucky, depending on your getAtrbute(Strng)

perspective), to use more than 15% of the request API. Don’t worry if getContentLength()

you aren’t clear about how or why you’d use each of these; we’ll see more getinputStream()

details on some of them (especially cookies) later in the book. getLocalPort()
getRemotePort()
getServerPort()
getParameterValues(String)

String client = request.getHeader (“User-Agent”); getParameterNames()

// MANY more methods...

The cookies associated with this request

Cookie[] cookies = request.getCookies() ; HttpServietRequest interface
(javax.servlet.http.HttpServietRequest)
|

HttpServietRequest
HttpSession session = request.getSession(); getContextPath()
getCookies()
getHeader(String)
String theMethod = request.getMethod() ; getMethod()
getQueryString()
getSession()

InputStream input = request.getInputStream();

-
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request response

therejare no °
Dumb Questions

.
Q’ Why would | ever want to get an InputStream from the request?

.
A' With a GET request, there’s nothing but the request header info. In other words,
there’s no body to care about. BUT...with an HTTP POST, there’s body info. Most of the
time, all you care about from the body is sucking out the parameter values (for example,
“color=dark”) using request.getParameter(), but those values might be large. If you want
to get at the raw bytes of everything that comes in with the request, you can do it with
the getinputStream() method. With the input stream you could, for example, strip out
all the header info and process the raw bytes of the payload (the body) of the request,
immediately writing it to a file on the server, perhaps.

N
Q What's the difference between getHeader() and get/intHeader()? Far as | can
tell, headers are always Strings! Even the getintHeader() method takes a String
representing the name of the header, so what's the int about?

.

Headers have both a name (like “User-Agent” or “Host") and a value (like
“Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-0; en-US; rv:1.4) Gecko/20030624
Netscape/7.1" or “www.wickedlysmart.com”). The values that come back from
headers are always in a String form, but for a few headers, the String represents a
number. The “Content-Length” header returns the number of bytes that make up the
message-body. The “Max-Forwards” HTTP header, for example, returns an integer
indicating how many router hops the request is allowed to make. (You might want to
use this header if you're trying to trace a request that you think is getting stuck in a
loop somewhere.)

You could get the value of the “Max-Forwards” header by using getHeader():
String forwards = request.getHeader (“Max-Forwards”) ;
int forwardsNum = Integer.parselnt (forwards);

And that works fine. But if you know the value of the header is supposed to represent
an int, you can use getintHeader() as a convenience method to save the extra step of
parsing the String to an int:

int forwardsNum = request.getIntHeader (“Max-Forwards”) ;

tePort() are confusing!

Port(), getLocalPort(), and getRemo

i IPort() and
The difference between getLoca
getServerPort( ) is more subtle—gettSe(v_eZ;I'erté)ENTw
‘ i as the request origin: ?
says, “to which port w ot he

getServer

jous... until you
The getServerPort() should be obv:ousy u
ask 3vhat getLocaIPort() means. SO Ieth s d’% tgsekeasy
irst: Port(). First you shoul : 4 e
“one first: ge;Ren;gtli this()case, since it's the server while getLocaI&’;;ty{) igg O e, because
g t'o'w oC NT that’s the remote thing. The request END UP? 3 o e port (whero
i A ot tRemotePort() although the requests are S P and
dlont I o et port ot the port  the server is listening), the server tul A
O vest . finds a different local port for each thread so tha

means “get the client’s port . sent. : i
number on the olent from Whizh %i:z%z:quvifient app can handle multiple clients at the same time.
rel "

Remember: if you're @ servlet,
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lifecycle

Review: servlet lifecycle and API

<<interface>> I
Jjavax.servlet.Servlet
Q service(ServletReq ServietResy )
init(ServletConfig)
——— BULLET POINTS destroy()
= The Container initializes a servlet by loading the class gerSevetconfy()
. ’ ) Y 9 199 getServletinfo()
invoking the servlet's no-arg constructor, and calling the
servlet's init() method. 4}
= The init() method (which the developer can override) is : : .
called only once in a servlet's life, and always before the javax.serviet.GenericServiet
servlet can service any client requests. service(Ser Juest, Ser p )
= The init() method gives the servlet access to the Serv- ;:i'tt(gsemetco"f'g)
letConfig and ServletContext objects, which the serviet destroy)

needs to get information about the servlet configuration getSenvetConfg )

and the web app. getServletinfo ()
= The Container ends a servlet’s life by calling its destroy() getinitParameter(String)
method. getlnitParameterNames()
" . . getServletContext()
= Most of a servlet’s life is spent running a service() method log(String)
for a client request. og(String, Throwable)
= Every request to a servlet runs in a separate thread!
There is only one instance of any particular servlet class.
= Your servlet will almost always extend javax.serviet.http. javax.servlet.http.HttpServlet
HttpServlet, from which it inherits an implementation of service (HttpSer quest, HttpServletResponse)
the service() method that takes an HttpServietRequest service (ServletRequest, ServietResponse)
and an HttpServietResponse. doGet(HttpServietRequest, HttpServietResponse)

doPost(HttpServietRequest, HttpServietResponse)
doHead(HttpServietRequest, HttpServietResponse)
doOptions(HttpServletRequest, HttpServletResponse)
doPut(HttpServletRequest, HttpServietResponse)

= GenericServlet implements the Servlet interface. doTrace(HttpServietRequest, HttpServietResponse)
doDelete(HttpServietRequest, HttpServietResponse)
getLastModified(HttpServietRequest)

= HttpServlet extends javax.servlet.GenericServiet—an
abstract class that implements most of the basic servlet
methods.

= Servlet classes (except those related to JSPs) are in one
of two packages: javax.servlet or javax.servlet.http.

= You can override the init() method, and you must override T
at least one service method (doGet(), doPost(), etc.).

com.wickedlysmart ples.MyServiet
doPost(HttpServietRequest, HttpServietResponse)
myBizMethod()
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request response

Review: HTTP and HttpServletRequest

——— BULLET POIHT?Q

The HttpServlet's doGet() and doPost() methods take an

HttpServietRequest and an HttpServietResponse. <<interface>>
The service() method determines whether doGet() or ServietRequest
doPost() runs based on the HTTP Method (GET, POST, getAttribute(String)

etc.) of the HTTP request. getContentLength()

POST requests have a body; GET requests do not, getinputStream()

although GET requests can have request parameters getLocalPort()

appended to the request URL (sometimes called “the getRemotePort()

query string”). getServerPort()

GET requests are inherently (according to the HTTP getParameter(String) .
spec) idempotent. They should be able to run multiple getParameterValues(String)
times without causing any side effects on the server. GET getParameterNames)
requests shouldn’t change anything on the server. But // MANY more methods...
you could write a bad, non-idempotent doGet() method.

POST is inherently not idempotent, so it’'s up to you to
design and code your app in such a way that if the client
sends a request twice by mistake, you can handle it.

If an HTML form does not explicitly say “method=POST",

the request is sent as a GET, not a POST. If you do not <<interface>>
have a doGet() in your servlet, the request will fail. HTTPServietRequest
X getContextPath()
You can get parameters from the request with the )
« » . getCookies()
getParameter(“paramname”) method. The return value is )
always a String. getHeader(String)
getintHeader(String)
If you have multiple parameter values for a given param- getMethod()
eter name, use the getParameterValues(“paramname”) getQueryString()
method that returns a String array. ’
getSession()
You can get other things from the request object including // MANY more methods...
headers, cookies, a session, the query string, and an

input stream.

ServietRequest interface
(javax.servlet.ServletRequest)

HttpServietRequest interface
(javax.servlet.http.HttpServletRequest)
|
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the object

8o that's the Request...
now let’s see the Response

The response is what goes back to the client. The
thing the browser gets, parses, and renders for the
user. Typically, you use the response object to get an
output stream (usually a Writer) and you use that
stream to write the HTML (or some other type of
content) that goes back to the client. The response
object has other methods besides just the I/O
output, though, and we’ll look at some of them in a
bit more detail.

ServletResponse interface
(javax.servlet.ServletResponse)

Most of the time, you use the
Response just to send data
back to the client.

You cal] two methods on the
response: setContent Type()
and getWriter().

. <<[nte'£face>> .

getBufferSize() ' L e ave some of the A&el' ﬂlat; YOu’I’e SimPIy

setContentType() ese ave som . . .

getOutputStream() mos’c\‘c;:‘"‘""w’ “ dolng I/O to WI‘rte HTML (OP

getWriter() methods: Someﬂﬁng elSe) to ﬂle stream.

setContentLength()

// MANY more methods... But you C'an alSO llSe ﬂle
response to set other headers,

send errors, and add cookies.

HttpServietResponse interface
(javax.servlet.http.HttpServietResponse)

<<interface>> l
HttpServietResponse

addCookie()
addHeader() Sometimes yYou'll use
encodeURL() these too..
sendError()

setStatus()
sendRedirect()

// MANY more methods...
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request response

Wait a minute... T
thought we weren't going
to send HTML from a servlet
because it's so ugly to format
it for the output stream...

Using the response for 170

OK, yes, we should be using JSPs rather than
sending HTML back in the response output
stream from a servlet. Formatting HTML to

stick in an output stream’s println () method
hurts.

But that doesn’t mean you’ll never have to
work with an output stream from your servlet.
Why?

1) Your hosting provider might not support
JSPs. There are plenty of older servers and
containers out there that support servlets but
not JSPs, so you're stuck with it.

2) You don’t have the option of using JSPs
for some other reason, like, you have an
incredibly stupid manager who won’t let you
use JSPs because in 1998 his brother-in-law
told him that JSPs were bad.

3) Who said that HTML was the only thing
you could send back in a response? You might
send something other than HTML back to the
client. Something for which an output stream
makes perfect sense.

Turn the page for an example...

127

Chapter 4. Being a Servlet

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly ~ Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 4. Being a Servlet

sending bytes in the

Imagine you want to send a JAR to the client...

Let’s say you've created a download page where the client can get code
from JAR files. Instead of sending back an HTML page, the response
contains the bytes representing the JAR. You read the bytes of the JAR file,
then write them to the response’s output stream.

@ Diane is desperate to download the
JAR of code for the book she's using

to learn servlets and JSPs. She :Zeuigtﬁinﬁ:‘:zsgzngur‘n
navigates to the 'bogk"s website and Browser sends an HTTP segvle + (mapped to the
clicks the “code jar" link, which refers request to the server with name "Code.do” in the DD)

to a servlet named "Code.do".

the name of the requested
servlet ("Code.do")

T request j E

for processing.

CodeReturn

The CodeReturn servlet gets the
bytes for the JAR, then gets an

@ The JAR starts downloading output stream from the response,
onto the client's machine. and writes out the bytes
Diane is pleased. representing the JAR.
~
The HTTP response g‘fg
now holds the bytes
representing the JAR.
f J
'
&
bytes from response
JAR
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request response

Servlet code to download the JAR

// a bunch of imports here
public class CodeReturn extends HttpServlet {

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

‘/—\ We wan
response.setContentType (“application/jar”) ; this is f\)‘:”g b‘"zwﬁ_""_ﬂflo[’\ruoaniu that
) ho
¢ 1 S0 we set the
on{chf {YPC ’(‘p "QPF“Cafion/\)ak".
ServletContext ctx = getServletContext();
InputStream is = ctx.getResourceAsStream(“/bookCode.jar”) ;

. “aive me an
K/ This just s3Y% 9 e vesourte
v

int read = 0; -m\,\k skream for

byte[] bytes = new byte[1024]; named bookcode\')a‘f
OutputStream os = response.getOutputStream() ;
while ((read = is.xead(dyres)) !=-1) Here's the key part, but its just plain
} os.write (bytes, 0, read); old [70!! Nothing special, just vead the
os.flush () ; JAR b\/’ces, then write the b\/{es to
os.close(); the output stream that we 56{'. from

} the vesponse ob\')cf.{:-

L

therejaremo
Dum uestions

.

Where was the “bookCode.jar” JAR file located? In other
words, where does the getResourceAsStream() method LOOK to
find the file? How do you deal with the path?

N
A' The getResourceAsStream() requires you to start with a
forward slash (“/”) , which represents the root of your web app.
Since the web app was named JarDownload, then the directory
structure looks like the directories in the picture.The JarDownload
directory is inside webapps (as a peer directory to all the other
web app directories), then inside JarDownload we put the WEB-
INF directory, and the code JAR itself. So the file “{bookCode.jar”
is sitting at the root level of the JarDownload web app. (Don't
worry, we'll go into deep penetrating details about the deployment
directory structure when we get to the deployment chapter.)

bookCode.jar

web.xml
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content

Whoa. What's the deal with content type?

You might be wondering about this line:

response.setContentType (“application/jar”) ;

Or at least you should be. You have to tell the browser what you’re sending back, so the
browser can do the right thing: launch a “helper” app like a PDF viewer or video player,
render the HTML, save the bytes of the response as a downloaded file, etc. And since

you're wondering, yes when we say content type we mean the same thing as MIME type.

Content type is an HTTP header that must be included in the HTTP response.

Gosh, thanks Server. It's

Here's my response .
nice of you to tell me what to your reZ]luesfF.) Tts type Common MIME types:
le;eTKm-"C"z'eAsi;‘df"Q L‘I’GCK il is video/quicktime, and in your text/html
get the Quicktime player request you said that was OK. o

) application/pdf
ready for the video... And despite my trust issues, bp p
T believed you. video/quicktime
% application/java
image/jpeg
HTTP response application/jar
[ e o !
2 “‘ 335353’33,,":’3;33‘ “ application/octet-stream

| | cot00012010,
| [ 111201010010,

application/x-zip

You don’t need to memorize a bunch of content types.

(o]
o You should know what setContentType() does, and how you use it, but you
don’t have to know even the most common content types except text/html.
What you need to know about setContentType() is mostly common sense...
for example, it won’t do you any good to change the content type
Relax AFTER you write to the response output stream. Duh. But that does
mean that you can't set a content type, write some stuff, and then
change the content type and write something different. But think about
it—how would the browser deal with that? It can handle only one type of THING at a
time from the response.
To make sure everything works correctly, your best practice (and in some cases a
requirement) is to always call setContentType() first, BEFORE you call the method that
gives you your output stream (getWriter() or getOutputStream()). That'll guarantee you
won't run into conflicts between the content type and the output stream.
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request response
therejare no
Dumb Questions

N .

; Why do you have to set the content °  Wait a second... why would you use a
type? Can’t servers figure it out from the servlet to send back that JAR file when you
extension of the file? can just have the web server send it back

as a resource? In other words, why wouldn’t

. you have the user click a link that goes to

® Most servers can, for static content. the JAR instead of to a servlet? Can’t the
In Apache, for example, you can set up MIME server be configured to send back the JAR
types by mapping a specific file extension directly without even GOING through a
(.txt, jar, etc.) to a specific content type, and servlet?

Apache will use that to set the content type

in the HTTP header. But we're talking about o

what happens inside a servlet where there IS A’ Yes. Good question. You COULD

no file! You're the one who is sending back configure the web server so that the user

the response; the Container has no idea what clicks an HTML link that goes to, say, the JAR

you're sending. file sitting on the server (just like any other
static resource including JPEGs and text

. files), and the server just sends it back in the
Q’ But what about that last example response.
where you read a specific JAR file? Can't the ~ But..we're assuming that you might have
Container see that you're reading a JAR? other things that you want to do in that

servlet BEFORE sending back the stream.You

. might, for example, need logic in the servlet

*  No.All we did from the servlet was that determines which JAR file to send. Or
read the bytes of a file (that just happened to  You might be sending back bytes that you're
be a JAR file), and turn around and write those ~ Creating right there on-the-fly. Imagine a
bytes to the output stream.The Container has  System where you take input parameters from
no idea what we were up to when we read the user,and then use them to dynamically
those bytes. For all it knows we're reading generate a sound that you send back. Sound
from one type of thing and writing something that didn’t previously exist. In other words,
completely different in the response. sound that’s not sitting on the server as a file

somewhere.You just made it up, and now
you're sending it back in the response.

. So you're right, perhaps our example of just

" How can I find out what the common  sending back a JAR sitting on the server is
content types are? a little contrived, but come on... use your

imagination here and embellish it with all
A. sorts of things you might add to make it worth

° Do a Google search. Seriously. New being a servlet. Maybe it's something as
MIME types are being added all the time, but simple as putting code in your servlet that—
you can easily find lists on the Web. You can along with sending back the JAR—writes
also look in your browser preferences fora list ~ some info to a database about this particular
of those that have been configured for your user. Or maybe you have to check to see if he's
browser, and you can check your Web server even allowed to download this JAR, based on
configuration files as well. Again, you don't something you first read from the database.
have to worry about this for the exam, and it's
not likely to cause you much stress in the real
world either.
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PrintWriter and

You've got two choices for output:
characters or bytes

This is just plain old java.io, except the ServletResponse interface
gives you only two streams to choose from: ServletOutputStream
for bytes, or a PrintWriter for character data.

» PrintWriter

Example:

PrintWriter writer = response.[s(Rdj+RLIHP]

writer.(“some text and HTML”);

Use it for:

Printing text data to a character stream. Although you
can still write character data to an OutputStream, this
is the stream that’s designed to handle character data.

» OutputStream

Example

ServletOutputStream out = response. [ Yol A324E1 M),
out .(aByteArray) ;

Use it for:

Writing anything else!

FIY: The PrintWriter actually “wraps” the
Qervlc{Ou{?uﬁS{rcam- |n other words, the PrintWriter has
a veferente to the ServietOutputStream and delegates calls
1o it. There’s just ONE output stream back to the client,
but the PrintWriter “decorates” the stream by adding
higher—level thavacter—friendly methods.

132

You MUST
memorize
these methods

You have to know these for the
exam. And it's tricky. Notice that to
write to a ServietOutputStream
you' write(), but to write to a Print-
Writer you... printin()! It's natural
to assume that you write to a writer,
put you don't. If you already use '
Java.io, then you've been down
this road. But if you haven't, just
remember:

priptln() to a PrintWriter
write() to an ServletOutputStream

Make sure you remember that
the method names for getting the
sfream or the writer both drop the
first word in the returned type:

ServietOutputStream
response. getOutputStream()

PrintWriter
response.getWriter()

You need to recognize WRONG
method names like:

{hese are
NOT veal!
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request response

You can set response headers,
you can add response headers

And you can wonder what the difference is. But
think about it for a second, then do this exercise.

Match the method call  Draw aline from the HttpResponse method to the method's behavior.
with its behavior We did the most obvious one for you.

Adds a new header and value to the response, or adds

response.setHeader (“foo”, “bar”); an additional value to an existing header.

A convenience method that replaces the value of an existing

response.addHeader (“foo”, “bar”); / header with this integer value, or adds a new header and
/ value to the response.
If a header with this name is already in the response, the
response.setIntHeader (“foo”, 42); y g o Sponse,

value is replaced with this value. Otherwise, adds a new
header and value to the response.

Pretty obvious when you see them all together.

But for the exam, you should have them memorized so that if
next Tuesday the guy down the hall asks, “What’s that response
method that lets me add a value to an existing header?” you Denty
can, without the slightest pause, say “It’s addHeader, and it
takes two Strings for the name and value.” Just like that.

Both setHeader() and addHeader() will add a header and . S‘b‘r
value to the response if the header (the first argument to Make “E
the method)is not already in the response. The difference

between set and add shows up when the header is there. In m the node

There was d response fro

that case: with headers and quite @ payload.
sefHeader() overwrites the existing value Not one header | tell you
had more than one value. y
addHeader() adds an additional value for setHeader() was used in the code.
When you call setContentType (“text/html”), you're setting a - i)
header just as if you said: (as opposed to a_@_Heade’O'Qe“ ’
setHeader (“content-type”, “text/html”);
So what’s the difference? No difference... assuming you type the
“content-type” header correctly. The setHeader() method won’t
complain if you misspell the header names—it just thinks (The first person to send us an mp3 file of them
you’re adding a new kind of header. But something else will actually veciting this poem, with the vight timing
fail later, because now you haven’t properly set the content and everything, gets a special edition t—shirt.)

type of the response!
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But sometimes you just don't want to
deal with the response yourself...

You can choose to have something else handle the response for
your request. You can either redirect the request to a completely
different URL, or you can dispatch the request to some other
component in your web app (typically a JSP).

Redirect
@ Client types a URL into the @ The request goes to the The servlet decides that
browser bar... server/Container. the request should go to a

completely different URL.

@ The browser gets the response, sees
the “301" status code, and looks for a
“Location" header. The HTTP response has The servlet calls

a status code “301" and sendRedirect(aString) on

a "Location” header the response and that's it.

with a URL as the value.

response

134

Chapter 4. Being a Servlet

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 4. Being a Servlet

request response

The browser makes a new request
@ using the URL that was the value of @
the "Location” header in the previous ~ There's nothing unique
response. The user might notice that ~ about the request, even The server gets the thing
the URL in the browser bar changed...  though it happened to be at the requested URL.
triggered by a redirect. Nothing special here.
P
ﬂ —pe
How'd T end
up here?
The browser renders the
new page. The user is

The HTTP response is just
like any other response...
except it isn't coming
from the location the
client typed in.

(o) surprised.
[~]
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Servlet redirect makes the browser do the work

A redirect lets the servlet off the hook completely. After deciding that it can’t do
the work, the servlet simply calls the sendRedirect() method:

if (worksForMe) {
// handle the request
} else {
response.sendRedirect (“http://www.oreilly.com”) ;
| 1
want the browses
T{',:\Culs,(ckﬁl;r\i:;\e vca\ucsh This is
what the elient will see:

Using relative URLSs in sendRedirect()

You can use a relative URL as the argument to sendRedirect(), instead of
specifying the whole “http://www...” thing. Relative URLs come in two flavors:
with or without a starting forward slash (“/”).

Imagine the client originally typed in:
http://www.wickedlysmart.com/myApp/cool/bar.do
the

When the request comes into the servlet named “bai.do”, the servlet calls The Container knows Tacked
sendRedirect() with a relative URL that does NOT start with a forward slash: '5"‘3\ veaues RL\S *ld\ w
o /tool P3TM
sendRedirect (“foo/stuff.htmlf) ; feom the ':\YAW orward
£ you don{: "Sii{: the Ya—h\\
that par
The Container builds the full URL (it needs this for the “Location” header it f\aSh'c ende +o the Leon
puts in the HTTP response) relative to the original request URL: “‘zo‘;\f/i““ _\nbn\".

http://www.wickedlysmart.com/myApp/cool/foo/stuff.html

But if the argument to sendRedirect() DOES start with a forward slash:

The forward slash at the
sendRedirect (“/foo/stuff.html”) ; beginning means “velative to the

voot of this web app” (in this
The Container builds the complete URL relative to the web app itself, instead ~ ¢ase, the web app is “myftpp”).
of relative to the original URL of the request. So the new URL will be:

http://www.wickedlysmart.com/myApp/foo/stuff.html

See... the “cool” Yav{.o(: the
path won't heve Lhis Lime.
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You can’t do a
sendRedirect()
Wi 011 It' after writing to the
response!
That's probably obvious, but it's the LAW so
we’re just making sure. .
If you look up sendRed(rect() in
the API, you'll see that it throws an
IllegalStateException if you try to invoke
it after “the response has already been
mitted.”
g;/rqcommiﬂed", they mean that_ the .
response has been sent. That just mean.
the data has been flushed to the stream. y
For practical purposes, it means you can
write to the response and then call
irect()!
Zi?:oR:?:’;ickg professor will tell you that
technically, you could write to the st(eam
without flushing, and then sendRe‘dlrect()
wouldn’t cause an exception. But it would
be a completely stupid thing to do, so we
won't talk about it. (Except that we just did...
k about it...)
ilaquour servlet, for gosh sakes make a
decision! Either handle the request or do
a sendRedirect() to have someone ELSE NOT a URL &
handle the request. N -
ay, this idea that ‘once it's ol it takes & String 4
(ci)r/r:xttvejld};t’s too late” also applies to " SsngEdi_fec /0 dOesg/vga; gki Lal,’? é‘ bThE' pointis
setting headers, cookies, status codes, the /atﬁ,a SS it @ String thas ok o COI{ISL/‘I e o
content-type, and sO on...) o ;, ;/)Z‘Z p f{/]e Conr ora bu’.lg;l;ee/URL R
The tricky pai’ /{; /gl;row an Il ega/stateExcep‘le;e YL
{ senaRedirect(ney, UZT?Z?;;/ that THIS js wrong:
A

sendRedirectO ta
kes a Stri,
bject! tring,

wwworeilycom’));
No! It looks
! . S0 right, it
sendRedurecf() '{:a?(es abgiv'{;; SPO S
9. Feriod.
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A request dispateh does the work
on the server side

And that’s the big difference between a redirect and a request dispatch—redirect
makes the client do the work while request dispatch makes something else on the
server do the work. So remember: redirect = client, request dispatch = server.
We’ll say more about request dispatch in a later chapter, but these two pages
should give you a quick look at the highlights.

Request Dispatch

The servlet decides that

@ User types a servlet's URL The request goes the request should go to
into the browser bar... @ tothe server/ another part of the web
Container app (in this case, a JSP)

- request j

vV

@ The servlet calls
RequestDispatcher view =
request.getRequestDispatcher (“result.jsp”);
view. forward (request, response) ;

@ The browser gets the response in the
usual way, and renders it for the user.
Since the browser location bar didn't
change, the user does not know that

the JSP generated the response. and the TSP takes over the response

CodeReturn

response

result.jsp
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Redirect vs. Request Dispateh

I don't have time for

this! Tell you what—why
don't you call Barney. Maybe
HE has time for this crap.

Hey Kari, this is Dan... T want your
help with a client. T'll forward you
the details on how to get back to

him, but I need you to take over now.

Yes I KNOW you have needs too... yes, T
KNOW how important the View is in Model View
Controller..no, T don't think I can find another JSP just

like that... what? T didn' catch that? Youire breaking up...sorry—
can't hear a thing.. losing packets.

Redirect

Request
Dispatch

When a servlet does a request
dispatch, it's like asking a
co-worker to take over
working with a client.
The co-worker ends up
responding to the client,
but the client doesn't
care as long as someone
responds.

The user never knows
someone else took over,
because the URL in the
browser bar doesn't
change.

When a servlet does a redirect, it's like
asking the client to call someone else
instead. In this case, the client is the
browser, not the user. The browser makes
the new call on the user's behalf, after the
originally-requested servlet says, "Sorry,
call this guy instead...”

The user sees the new URL in the browser.

you are here » 139
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review of

Review: HitpServiletResponse

r— BULLET POIN‘I‘?Q

=  You use the Response to send data back to the client.

= The most common methods you'll call on the response object
(HttpServletResponse) are setContentType() and getWriter().

= Be careful—many developers assume the method is getPrinfWriter(), but

it's getWriter(). ServietResponse interface
= The getWriter() method lets you do character I/O to write HTML (or (javax.serviet ServietResponse)
something else) to the stream. <<interface>> |
= You can also use the response to set headers, send errors, and add ServletResponse
cookies. getBufferSize()
= In the real world, you'll probably use a JSP to send most HTML setContentType()
responses, but you may still use a response stream to send binary data getOutputStream()
(like a JAR file, perhaps) to the client. getWriter()
= The method you call on your response for getting a binary stream is setContentLength()
getOutputStream(). // MANY more methods...

= The setContentType() method tells the browser how to handle the
data coming in with the response. Typical content types are “text/html”,
“application/pdf’, and “image/jpeg”. HttpServietResponse interface

= You don't have to memorize content types (also known as MIME types). (javax.serviet http. HttpServietResponse)

= You can set response headers using addHeader() or setHeader(). <<interface>> I
The difference depends on whether the header is already part of the HttpServietResponse
response. If it is, setHeader() will replace the value, but addHeader will addCookie()
add an additional value to the existing response. If the header is not addHeader()
already part of the response, then setHeader() and addHeader() behave encodeURL()
in exactly the same way. sendError(

= |fyou don't want to respond to a request, you can redirect the request to a setStatus()
different URL. The browser takes care of sending the new request to the sendRedirect()

URL you provide. // MANY more methods...

= To redirect a request, call sendRedirect(aStringURL) on the response.

= You cannot call sendRedirect() after the response is committed! In other
words, if you've already written something to the stream, it’s too late to do
a redirect.

= Arequest redirect is different from a request dispatch. A request dispatch
(covered more in another chapter) happens on the server, while a redirect
happens on the client. A request dispatch hands the request to another
component on the server, usually within the same web app. A request
redirect simply tells the browser to go a different URL.
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CQVFFEE
CRAEMN

Mok Evam Chapten &

How would servlet code from a service method (e.g., doPost () ) retrieve the
1 value of the “User-Agent” header from the request? (Choose all that apply.)

[d A. String userAgent =
request.getParameter (“User-Agent”) ;

[d B. String userAgent = request.getHeader (“User-Agent”) ;

[d C. String userAgent =
request.getRequestHeader (“Mozilla”) ;

[d D. String userAgent =
getServletContext () .getInitParameter (“User-Agent”) ;

Which HTTP methods are used to show the client what the server is receiving?
2 (Choose all that apply.)

d A GET

. PUT

. TRACE

. RETURN
. OPTIONS

| I W Wy
g 0w

Which method of HttpServletResponse is used to redirect an HTTP
3 request to another URL?

1 A. sendURL()
. redirectURL()

O =

. redirectHttp ()

sendRedirect ()

ooood
= O

. getRequestDispatcher ()
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mock

4 Which HTTP methods are NOT considered idempotent? (Choose all that
apply.)

d A GET
. POST
. HEAD
D. PUT

oo
o w

Given reqis a HttpServletRequest, which gets a binary input stream?
5 (Choose all that apply.)

[d A. BinaryInputStream s = req.getInputStream() ;
. ServletInputStream s = req.getInputStream() ;

B
C. BinaryInputStream s = req.getBinaryStream() ;

Uoo

D. ServletInputStream s = req.getBinaryStream() ;

How would you set a header named “CONTENT-LENGTH” in the
6 HttpServletResponse object? (Choose all that apply.)

a A response.setHeader (CONTENT-LENGTH, “numBytes”) ;
B. response. setHeader (“CONTENT-LENGTH” , “numBytes”) ;
C. response.setStatus (1024) ;

Uoo

D. response.setHeader (“"CONTENT-LENGTH” ,1024) ;

Choose the servlet code fragment that gets a binary stream for writing an
7 image or other binary type to the HttpServletResponse.

d A java.io.PrintWriter out = response.getWriter();

B. ServletOutputStream out = response.getOutputStream() ;

d
[d C. java.io.PrintWriter out =

new PrintWriter (response.getWriter())
d

D. ServletOutputStream out = response.getBinaryStream() ;
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Which methods are used by a servlet to handle form data from a client?
(Choose all that apply.)

[ A. HttpServlet.doHead ()
. HttpServlet.doPost()

o w

. HttpServlet.doForm()
. ServletRequest.doGet ()

. ServletRequest.doPost ()

[
mm oo

ServletRequest.doForm()

Which of the following methods are declared in HttpServletRequest as
9 opposed to in ServletRequest? (Choose all that apply.)

[d A. getMethod()

[d B. getHeader()

[d C. getCookies ()

1 D. getInputStream()
d

E. getParameterNames ()

How should servlet developers handle the HttpServlet’s service ()
10 method when extending HttpServlet? (Choose all that apply.)

a A They should override the service () method in most cases.

They should call the service () method from doGet () or doPost ()

Uoo

B.
C. They should call the service () method from the init () method.
D.

They should override at least one doXXX () method (such as
doPost()).
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CQVFVFEE
<cwvLHMN

Cliapter & nswerns

How would servlet code from a service method (e.g., doPost () ) retrieve the (P(PD
1 value of the “User-Agent” header from the request? (Choose all that apply.)

[d A. String userAgent =

request.getParameter (“User-Agent”) ;
M/ . —0\7{‘)07\ B shows the
B. String userAgent = request.getHeader (“User-Agent”) ; coveett method call

assing in the header
‘:\amc ?is a SJCY‘"'b
yaramkcr-

[d C. String userAgent =
request.getRequestHeader (“Mozilla”) ;

[d D. String userAgent =
getServletContext () .getInitParameter (“User-Agent”) ;

g{',\'\odS)
Which HTTP methods are used to show the client what the server is receiving? (\’\F &, HTTP "

2 (Choose all that apply.)
d A GET
4 B. PUT

C. TRACE —This method is {yyicall\/ used \Co\f
{roublcshoo{ing, not tor yvoduthon.
d D. RETURN

1 E. OPTIONS

Which method of HttpServletResponse is used to redirect an HTTP (AP0
3 request to another URL?

1 A. sendURL()
[d B. redirectURL()
[d C. redirectHttp()

. _ Ovtion D is torveet, and of the
d D. sendRedirect() me h:;s lis{‘id,oi{'s the onl\/ one that

[d E. getRequestDispatcher () exists in HEtpServietResponse
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request response

Which HTTP methods are NOT considered idempotent? (Choose all that WF &, \dc-nvo{’zc'\*z
4 apply.) m\ucsjﬁ)
O A GET
ion, POST is meant o eonvey
M B post —Ez\u‘::@sszoi\?da{c the state of thc
4 C. HEAD sevver. |n general the same uyz_a e
should not ?Jc applied mulkiple times-

d D. PUT

Given reqis a HttpServletRequest, which gets a binary input stream? (APD
5 (Choose all that apply.)
[d A. BinaryInputStream s = req.getInputStream() ;
: ifies the
M B. ServletInputStream s = req.getInputStream() ; ~Option B SYL'QCS 4 th
tovrett method and the
[d C. BinaryInputStream s = req.getBinaryStream() ; tovvett vetwen Jc\/\7€«

[d D.ServletInputStream s = req.getBinaryStream() ;

How would you set a header named “CONTENT-LENGTH” in the (AP0
6 HttpServletResponse object? (Choose all that apply.)

[ A. response.setHeader (CONTENT-LENGTH, “numBytes”) ; {
—Option B shows the covvet

B. response. setHeader (“CONTENT-LENGTH” , “numBytes”) ; way to set an HTTP hcidcr
[d C. response.setStatus (1024) ; with two S{‘E_“ﬁ \?{ea::a;:
e vepresentin
[d D. response.setHeader (“CONTENT-LENGTH” ,1024) ; ?\gmc :hd the other the value.
Choose the servlet code fragment that gets a binary stream for writing an (AP0
7 image or other binary type to the HttpServletResponse.

—Option A is intorrett
betause it uses a

M B. ServletOutputStream out = response.getOutputStream(); (hacatter—oviented
Prin‘l’,W\ri{’,cr

d A java.io.PrintWriter out = response.getWriter();

[d C. java.io.PrintWriter out =
new PrintWriter (response.getWriter())

4 D. ServletOutputStream out = response.getBinaryStream() ;
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Which methods are used by a servlet to handle form data from a client? (APD
(Choose all that apply.)

[ A. HttpServlet.doHead()
B. HttpServlet.doPost()

C. HttpServlet.doForm() _Options CF ave wrong
bczans: these methods don't

. ServletRequest.doGet () exist.

H]
d D

[d E. ServletRequest.doPost ()
4 FE ServletRequest.doForm()

Which of the following methods are declared in HttpServletRequest as (peN
9 ?oscd to in ServletRequest? (Choose all that apply.)

A. getMethod () —OP{ions A B, and C all

B. getHeader () {T]a{c to tom[oncn'{:s of an
TT .

C. getCookies () P veques

1 D. getInputStream()

[d E. getParameterNames ()

How should servlet developers handle the HttpServlet’s service () ( P‘PD
10 method when extending HttpServlet? (Choose all that apply.)

a A They should override the service () method in most cases.
d B. They should call the service () method from doGet () or doPost ()
4 c. They should call the service () method from the init () method.

J D. They should override at least one doXXX () method (such as
doPost()).

—Option D is eorveet,
developers typieally foeus on
the doGet(), and doPost()

methods
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5 attributes and Jisteners

Being a Web App

You must understand
how the pieces of the web app
interact, and you must respect
the threads. If you score well
on this chapter's mock exam, T
will let you live.

But master... he used
a context attribute when

he should have used a request
attribute. He must be killed.

No servlet stands alone. In today’s modern web app, many
components work together to accomplish a goal. You have models, controllers,

and views. You have parameters and attributes. You have helper classes.

But how do you tie the pieces together? How do you let components share
information? How do you hide information? How do you make information thread-
safe? Your life may depend on the answers, so, be sure you have plenty of tea

when you go through this chapter. And not that foofy herbal decaf crap.
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offical Sun exam

OBIECTIVES
eSsspE——

The Web Container Model Coverage Notes:

3.1 For the servlet and ServletContext initialization Al of the objectives in this section are covered
parameters: write servlet code to access completely in this chapter, with the exception of
initialization parameters, and create 3.3, which is covered in the Filters chapter.
deployment descriptor elements for declaring
initialization parameters. Most of what’s in this chapter will come up in

other parts of the book, but if you're taking the
exam, THIS is the chapter where we expect you
3.2 For the fundamental servlet attribute scopes to learn and memorize the objective topics.
(request, session, and context): write serviet
code to add, retrieve, and remove attributes;
given a usage scenario, identify the proper
scope for an attribute; and identify multi-
threading issues associated with each scope.

Co%""d " k:;\’
3.3 Describe the elements of the Web container & \kers enay
request processing model: Filter, Filter chain,
Request and response wrappers, and Web
resource (serviet or JSP page).

3.4 Describe the Web Container lifecycle event
model for requests, sessions, and web
applications; create and configure listener
classes for each scope life cycle; create and
configure scope attribute listener classes; and
given a scenario, identify the proper attribute
listener to use.

3.5 Describe the RequestDispatcher mechanism;
write servlet code to create a request dispatcher;
write servlet code to forward or include the target
resource; and identify the additional request-
scoped attributes provided by the container to the
target resource.
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attributes and

I want my email address to
show up on the beer web page my
servlet makes... but I think my email
is gonna change and I don't want

to have to recompile my serviet
code just to change it...

Kim wants to configure his email
address in the P not hard-code it
inside the servlet class

Here’s what Kim does not want in his servlet:

PrintWriter out = response.getWriter();
out.println(“blooper@wickedlysmart.com”) ;

is BAD!

, Ravd—toding the addvess is BA ,

= . il changesS
“ : What happens when ¥A\l|s email thandy

frell have o vecompiie:

He’d much rather put his email address in
the Deployment Descriptor (web.xml file) so that
when he deploys his web app, his servlet can
somehow “read” his email address from the
DD. That way, he won’t have to hard-code his
address in the servlet class, and to change

his email he modifies only the web.xml file,
without having to touch his servlet source code.
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init

Init Parameters to the rescue

You've already seen the request parameters that can
come over in a doGet() or doPost(), but servlets can
have initialization parameters as well.

In the DD (web.xml) file:
—
servlet _name and 3
. s ct-name> w gve it 3 pavam
s i;vz?m—va\uc» Simple. Just "{ji:
sure it's ‘NSIDE Lhe <see
<init-param> /— clement in the DD.
<param-name>adminEmail</param-name>
<param-value>likewecare@wickedlysmart.com</param-value>
</init-param>

servlet

In the servlet code:

out.printlin(getServletConfig() .getInitParameter (“adminEmail”)) ;

i thod
- " {-chv\c{Cov\(:ng.() me
Y sevvlet inherits 4 Se{ZSCVv,cf(:omCiS() method 1;:’:.3:\5 .. wait Tor it e
- chv\c{ConQ'\g- And one OJC‘ 3
methods is 5:Hn\’d>aramc ec().
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attributes and

You cant use servlet init parameters
until the servlet is initialized

You already saw that your servlet inherits getServletConfig(),
so you can call that from any method in your servlet to get a
reference to a ServletConfig. Once you have a ServletConfig
reference, you can call getInitParameter(). But remember,
you can’t call it from your constructor! That’s too early in the
servlet’s life... it won’t have its full servletness until the
Container calls init().

When the Container
initializes a servlet,
it makes a unique
ServletConfig for the
: servlet.

constructor ,-Fhe CO ntainer “rea dS”

the servlet init

parameters from the

DD and gives them to

. : the ServletConfig, then

5;:5:2}")? I}ff&;"’i"f‘_ H servieeQ passes the Serv]etConfig

90t a Servle{ConFilg.e ks to ﬂle SePVlet,S init()
method.

No ServleConf; does not exist
at fhi& Point. 9

%o Soon...

This is when ‘;hc / init(ServletConfig) | | destroy()

\et gets s /
Sg::v\ch(lan i0) obbctk.

By the time the servlet

therejare no

Dumb Questions

.
Q. Way back in the last chapter, you said it takes
TWO things for the servlet to become a card-carrying,
fez-wearing servlet. You mentioned both ServletConfig
and something called ServletContext.

.
A' OK, yes, we'll look at the ServletContext in just a few
pages. For now, we care only about ServletConfig, because
that’s where you get your servlet init parameters.

N
Q’ Wait a minute! In the last chapter you said that
we could override the init() method, and nobody said a
word about the ServletConfig argument!

We didn't mention that the init() method takes a
ServletConfig because the one you override doesn’t take
one.Your superclass includes two versions of init(), one
that takes a ServletConfig and a convenience version that's
a no-arg.The inherited init(ServletConfig) method calls the
no-arg init() method, so the only one you need to override
is the no-arg version.

There’s no law that stops you from overriding the one

that takes a ServletConfig, but if you DO, then you better
call super.init(ServletConfig)! But there’s really NO reason
why you need to override the init(ServletConfig) method,
since you can always get your ServletConfig by calling your
inherited getServletConfig() method.
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serviet

The servlet init parameters are read only ONCE —
when the Container initializes the serviet

When the Container makes a servlet, it reads the DD and creates the
name/value pairs for the ServletConfig. The Container never reads the init
parameters again! Once the parameters are in the ServletConfig, they won’t
be read again until/unless you redeploy the servlet. Think about that.

@ Container reads the Deployment Descriptor Container creates a new ServletConfig
for this servlet, including the servlet init instance for this servlet.
parameters (<init-param).
new
l Gortaler l Container
ServletConfig
@ Container creates a name/value pair of @ Container gives the ServletConfig references
Strings for each servlet init parameter. to the hame/value init parameters.

Assume we have only one.

String init parameter
Container £rom
new N ServletConfig
String String
@ Container creates a hew instance of the Container calls the servlet's init() method,
servlet class. passing in the reference to the ServletConfig.

new ~\ [
- -
l Container String
instance of Servlet- O

MyServlet.class corfia String

init(ServletConfig)

l Container [/
instance of

MyServlet.class
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Since the Container
reads the servlet init
parameters only once, you still
can't change your email address

So this is a dumb
solution.

therejare no |
Dumb Questions

N
Q. So,um, where’s that

“redeploy” button on Tomcat?

.
A' With Tomcat, there isn’t a
one-button, really simple admin tool
for deployment and redeployment
(although there is an admin tool that
ships with Tomcat). But think about
it—what’s the worst you have to do to
change the servlet’s init parameters?
You make a quick change to the web.
xml file, shut down Tomcat (bin/
shutdown.sh), then restart Tomcat
(bin/startup.sh). On restart, Tomcat
looks in its webapps directory, and
deploys everything it finds there.

during the life of the servlet.

N
Q. Sure it’s easy to tell Tomcat

to shutdown and startup, but
what about the web apps that are
running? They all have to go down!

.
A' Technically, yes.Taking your
web apps down so that you can
redeploy one servlet is a little harsh,
especially if you have a lot of traffic
on your web site. But that's why
most of the production-quality Web
Containers let you do a hot redeploy,
which means that you don't have to
restart your server or take any other
web apps down. In fact, Tomcat does
include a manager tool that will let
you deploy, undeploy, and redeploy
entire web apps without restarting

It's still way better than
putting it in my servlet source
code. All T have to do is change
the xml and hit the “redeploy”
button, and the new address will
be in the ServletConfig.

attributes and

Tomcat. In a production environment,
that’s what you'd use. But for testing,
it's easier to just restart Tomcat. Info
on the management tool is at:

http://jakarta.apache.org/tomcat/
tomcat-5.0-doc/manager-howto.html|

But in the real world, even a hot
redeploy is a Big Deal, and taking
even a single app down just because
the init parameter value changed
can be a bad idea. If the values of
your init parameters are going to
change frequently, you're better off
having your servlet methods get the
values from a file or database, but
this approach will mean a lot more
overhead each time your servlet code
runs, instead of only once during
initialization.
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using

Testing your ServletConfig javax.servit ServietConfig

<<interface>> l
ServletConfig’s main job is to give you init parameters. It can ServletConfig
also give you a ServletContext, but we’ll usually get a context in a getinitParameter(String)
different way, and the getServletName () method is rarely useful. Enumeration getinitParameterNames()
In the DD (web.xml) file: getServietContext()
<web-app xmlns="http://java.sun.com/xml/ns/j2ee” getServiethame() 6\\\
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” Y

xsi:schemalocation="http://java.sun.com/xml/ns/j2ee/web-app 2 4.xsd”
version="2.4">
<servlet>
<servlet-name>BeerParamTests</servlet-name>
<servlet-class>com.example.TestInitParams</servlet-class>
<init-param>
<param-name>adminEmail</param-name>
<param-value>likewecare@wickedlysmart.com</param-value>
</init-param>
<init-param>
<param-name>mainEmail</param-name>
<param-value>blooper@wickedlysmart.com</param-value>
</init-param>
</servlet>
<servlet-mapping>
<servlet-name>BeerParamTests</servlet-name>
<url-pattern>/Tester.do</url-pattern>
</servlet-mapping>
</web-app>

A4o$k YC°Y\C never
use this method-

In a servlet class:

package com.example;

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

public class TestInitParams extends HttpServlet
public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException, ServletException {
response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
out.println(“test init parameters<br>");

Enumeration e = getServletConfig().getInitParameterNames () ;
while (e.hasMoreElements ()) {
out.println(“<br>param name = “ + e.nextElement () + “<br>");
}
out.println(“main email is “ + getServletConfig().getInitParameter (“mainEmail”));
out.println (“<br>");
out.println(“admin email is “ + getServletConfig().getInitParameter (“adminEmail”));
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attributes and

Uh-oh. T just realized
that in my real app I'm using
JSP to render the page. So
can a JSP "see” a servlet's
init parameters?

° How can a JSP get servlet
init parameters?

A ServletConfig is for servlet configuration (it doesn’t say
JSPConfig). So if you want other parts of your application
to use the same info you put in the servlet’s init
parameters in the DD, you need something more.

What about the way we did it with the beer
app? We passed the wmodel info to the JSP
using a request attribute...

7 We aot e dherts
P\e,vncm\?ﬂ" Lhe veauest

tolor thoite o

// inside the doPost() method
String color = request.getParameter (“color”);

BeerExpert be = new BeerExpert () ; Thg,,
List result = be.getBrands (color); used {: %‘{:lafed and
t
inf
request.setAttribute (“styles”, result); © we heed fo»- ﬁhc 56{: the

Then we sek an a{{n\:ugcs o i
n the vco\ucs{:, and H\c‘t

we forward Lhe veques

was able to get it

b

We could do it this way. The request object lets you set
attributes (think of them as a name/value pair where the
value can be any object) that any other servlet or JSP that
gets the request can use. That means any servlet or JSP to
which the request is forwarded using a RequestDispatcher.
We’ll look at RequestDispatcher in detail at the end of
this chapter, but for now all we care about is getting the
data (in this case the email address) to the pieces of the
web app that need it, rather than just one servlet.
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init parameter

Setting a request attribute
works... but only for the JSP to
which you forwarded the request

With the beer app, it made sense to store the model info
for the client’s request in the request object, because the next
step was to forward the request to the JSP responsible for
creating the view. Since that JSP needed the model data
and the data was relevant to only that particular request,
everything was fine.

But I really want ALL the parts
of my web app to have access to the
email address. With init parameters,
T have to configure them in the DD for every
servlet, and then have all the servlets make
them available for the JSPs. How boring
is that? Not maintainable either. T
need something more global.

But that doesn’t help us with the email address, because we
might need to use it from all over the application! There
isa way to have a servlet read the init parameters and then
store them in a place other parts of the app could use, but
then we’d have to know which servlet would always run first
when the app is deployed, and any changes to the web app
could break the whole thing. No, that won’t do either.

T wonder if
there's something like

init parameters for the
application?
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attributes and

Context init parameters to the rescue

Context init parameters work just like servlet init parameters, except
context parameters are available to the entire webapp, not just

a single servlet. So that means any servlet and JSP in the app
automatically has access to the context init parameters, so we don’t
have to worry about configuring the DD for every servlet, and

when the value changes, you only have to change it one place! lement
Y am> elem
In the DD (web.xml) file: We book the <nTPRE
—— - * I of the <sc‘rv\c'k> e
ow

<context-param>
<param-name>adminEmail</param-name>
<param-value>clientheaderror@wickedlysmart.com</param-value>
</context-param>

You ge 4 5
'L 3 Param—name gnd _ .
IMPORTAN T :::"L:f {l:mf Parameters, cxccp{ﬁii’"ﬁ"a’“.e{ Just like with
or ! The <ton "text—param> element ; "‘e TS in the
i 'dfhe WhoLg app, f:Xf‘Fa*am is binstead of <init—param>
inside 5 ) S0 i m=
<con£exz_';d""dual. <xervle£>h:TeS rested

In the servlet code:
e
out.println(getServletContext () .getInitParameter (“adminEmail”)) ;
e

0 method
The 5chSew\chCanJc,c:’cS"V\chCon texk

Ever- sevvlet ; . L
Y o let inherits d 55&"‘/'6{:&»»&%0 method vebuens, sw\ms"“b\ ’\{-,s methods is

(a"d ‘)SPS havc

speci
Pecial aceess 4, 5 eontext as wel|) oject And one 0
. getinitParametert)
OR:
ServletContext vletContext () ;
out.println (conte arameter (“adminEmail”));

Heve we broke out the tode into TWO steps—
9etting the SevvietContext veferente, and calling
its getinitParameter() method.
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context vs. serviet

Remewmber the difference hetween servlet init
parameters and context init parameters

Here’s a review of the key differences between context init parameters and serviet
init parameters. Pay special attention to the fact that they’re both referred to as
init parameters, even though only serviet init parameters have the word “init” in
the DD configuration.

Context init parameters Servlet init parameters
Deployment
Descriptor
Within the <web-app> element but NOT Within the <servlet> element for each
within a specific <servlet> element specific servlet
<web-app ...> <servlet>
<context-param> <servlet-name>

<param-name>foo</param-name>
<param-value>bar</param-value>
</context-param>

servl <init-param>
</web-app> <param-name>foo</param-name>
Notice it does 't say it <param-value>bar</param-value>
otite v oesn ~be
a \/wh:\rc in the DD Lor tontext </init-param>
n .
init pavameters, the way it does
for servlet init \’a‘fa"‘ﬁ{’i”'

her stu

</servlet>

Serviet Code

getServletContext () .getInitParameter (“foo”); getServletConfig () .getInitParameter (“foo”);

[¥s the same method name!

Availability

To any servlets and JSPs that are part To only the servlet for which the <init-param> was
of this web app. configured.

(Although the servlet can choose to make it more
widely available by storing it in an attribute.)
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attributes and

ServletConfig is one per servlet
ServletContext is one per web app

There’s only one ServletContext for an entire web app, and all the Web app initialization:

parts of the web app share it. But each servlet in the app has its own .

ServletConfig. The Container makes a ServletContext when a web ®  Container reads the DD a.nd .
app is deployed, and makes the context available to each Servlet and creates a namejvalue String pair
JSP (which becomes a servlet) in the web app. for each <context-param>.

. \\etCon te,
x

) -+, = Container creates a new instance
) de & text
app-wide cont of ServletContext.
é/ "\:‘1 Yara"“ inside
= Container gives the

ServletContext a reference to
each name/value pair of the
context init parameters.

@ Servlet B Servlet C = g = Every servletand JSP deployed
= as part of a single web app

has access to that same
TSP \ ServletContext.
O L/—\{:s JSPs ave kurned into
S ) > £9 S 09 \ Qirs’)vﬂ\a“ S"V\C{.S’ *
ryletcor €rvietCo® rvletCor it pacams for they also ‘3‘:’ fheiv o
init pavams for init pavams for Cevvlet C imside ‘99"v/erco‘\"\‘a ServletConty

Sevvlet A inside Sevvlet B inside

If the app is

v distributed, there’s
Watch It.’ one ServietContext

Don’t confuse
ServletConfig

Watch 1t' parameters with - per JVM!
ServietContext If your application is distributed across
parameters! multiple servers (probably in a clustered

really have to keep these straight on
\t/ﬁ: exan)wl, and it's tricky. You MUST know .
that both ServletConfig and ServietContexi

have init parameters, and bqth have the

same getter method—getlnltParameter( ).t

BUT... you also have to k(]ow that contex N
init parameters are set with <contexlt—parar;1 .
(not inside a <serviet> element) w_h:lg servle
e <init-param> inside the

environment), your web app really COULD
have more than one ServietContext. A
ServletContext is one per app, but only if
the app is in a single JVM!

In a distributed environment, you'll have one
SgrvletContext per JVM. Now, chances are
t/?/s won't create problems, but if you have a
distributed web app, you better consider the
consequences of having different contexts

init parameters us e !
IindiCidual <servlet> declarations in the DD. for each JVM.
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servlet and context

therejare no

Dumb Questions

What'’s with the inconsistent naming scheme?
How come the DD elements are <context-param> and
<init-param> but in the servlet code, BOTH use the
getInitParameter() method?

® They didn't ask us to help them come up with the
names. If they had, of course, we'd have said it should be
get/nitParameter() and getContextParameter(), to match
the XML elements in the DD. Or, they could have used
different XML elements—perhaps <servlet-init-param>
and <context-init-param>. But no, that would have sucked
all the fun out of trying to keep them straight.

Why would I ever use <init-param> anyway?
Wouldn't | always want to use <context-param> so
that other parts of my app could reuse the values and
I won't have to duplicate XML code for every servlet
declaration?

.
A' It all depends on which part of your app is
supposed to see the value.Your application logic might
require you to use a value that you want to restrict to
only an individual servlet. But typically, developers find
app-wide context init parameters a lot more helpful than
servlet-specific servlet init parameters. Perhaps the most
common use of a context parameter is storing database
lookup names. You'd want all parts of your app to have
access to the correct name, and when it changes, you want
to change it in only one place.

N
Q' What happens if | give a context init parameter
the same name as a servlet init parameter in the same
web app?

.
® The molecular-sized black hole miraculously
created in a research facility in New Jersey will slip from its
containment field, plummet to the earth’s core, and destroy

the planet.
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Or maybe nothing, because there’s no name space conflict
since you get the parameters through two different objects
(ServletContext or ServletConfig).

N
Q. If you modify the XML to change the value of an
init parameter (either servlet or context), when does the
servlet or the rest of the web app see the change?

.
® ONLY when the web app is redeployed.
Remember—we talked about this before—the servlet is
initialized only once, at the beginning of its life, and that’s
when it’s given its ServletConfig and ServletContext.The
Container reads the values from the DD when it creates
those two objects, and sets the values.

N
Q. Can’t | get around this by setting the values at
runtime? Surely there’s an API that'll let me change
those values dynamically...

.
A' No, there’s not. Look in ServletContext or
ServletConfig and you'll find a getter (getInitParameter()),
but you won't find a setter. There’s no setlnitParameter().

Q:

.
A' These are init parameters. Init from the Latin word
initialization. If you think of them purely as deploy-time
constants, you'll have the right perspective. In fact, that’s
so important we're going to say it again in a bolder way:

That'’s lame.

Think of init parameters as
deploy-time constants!

You can get them at runtime,
but you can’t set them. There’s
no setinitParameter().

Chapter 5. Being a Web App

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 5. Being a Web App

attributes and listeners

Code Magnets

Rearrange the magnets to form a DD that declares a
parameter that matches the servlet code:

getServletContext () .getInitParameter (“foo”);

You won't use all of the magnets!

(Note: when you see <web-app ... >, remember that
this is our short-cut to save space on the page. You
can't deploy a web.xml file unless the <web-app>
tag has all the attributes it needs.)

N\’JOH. 1Ckedlysgs art.Be
Wicked t.B erTester

</servlet-class>

</i“it-param>

am-value”
</par b

</Context‘param>

<servlet-name>

Test </servle

ini ter” without
If you see “init parame
knyowing if it means servlet or context
init parameter, assume serviet.
“init parameter” to mean “serviet

ini " o “context parameter” or even “ap-
init parameter”, and they us L ometor” o

N » “context
plication parameter” to mean con and both come from

initializati ters
h BOTH are initialization parameters, T
;Zce)ugetlnitParameter() method, remgr_nber thattonsly ilil;;/l;l;;gre:t :
parameters are listed in the DD’ ats. lrzzt p:rr:z:tt::’; b ot <‘lnit_98£a‘“
“ini » means “servlet init p;

Tt o eloper, you'll be kinder to others and

We know that as a dev o ¢ 19 it
icii ameter is a serv

always say explicitly whgti]er an init par: P —

parameter or a context init parameter. _
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Some people use the phrase
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the

So what else can you do with
your ServletContext?

Before I came into
your life, you were
Jjust another loser object
instead of a real servlet.

A ServletContext is a JSP or servlet’s connection You complete me.

to both the Container and the other parts of the

web app. Here are some of the ServletContext o
methods. We put the ones you should know for Q \etCony,
the exam in bold. q}q S

Jerr)

<<interface>> l
ServletContext

getlnitParameter(String)
getinitParameterNames()
getAttribute(String)
getAttributeNames()
setAttribute(String)
removeAttribute(String)

Get nt Yaramc’ccrs and

5&/ set atbeibutes: We'll talk about parameters vs.

attributes in a few pages.

6:‘& info about the

etMajorVersion,
server/tontainey-. ge 0

getServerinfo()

getRealPath(String)
getResourceAsStream(String)

we'll 4alk about -
K R:t\ues{DisvaJcchzv later in

Write to the server’s log
file (vendor—specific) or
System.out.

getRequestDispatcher(String)

log(String)
// more methods

the thapter-

javax.servlet.ServietContext
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Chapter 5. Being a Web App

on the exam that says:

utility class, for

You can get a ServietCo
different ways..-

i jé Ids a reference to the
's ServiletConfig object always ho e o
g:re;/rl‘:teézfntext for that servlet. So don't be fooled if you see servlet co

getServletConﬁg [§] .getServletContext () .getInitPar:

Not only is that legal, pbut it does the same thing as:

this. getServletContext Q- getInitParameter (9]

In a servlet, the only time you would ’t\IE’t:_D _tfoygz J:f;r;ugtg }écr:cllre .
i letContext IS |
ServletConfig to get your Servi 0 o e
' Serviet or GenericServiet (th€
class that doesn’t extend HttpSen 0 Aot (1 orvict).
herit comes from Gen
ServietContext() method you in r
%eutt the chance of ANYONE using a non—HlTTP s(;:;rvlelj rlz,wn
well, asymptotically approaching zero. So just call yo!
getServIetContext() method, bu
code that uses the ServletConfig

t don’t be dazed or confused if you see

is insi . T a serviet (a helper/
i 's inside some class that is NO "
e C<—,2(d;rr;ple)? Someone might have passed a Servlet(;,‘o):(‘lti;l)g
to that class, and the class code would havg to use getServietConte.

to get a reference to the ServletContext object.

attributes and

ntext in two

ameter ()

to get the context.

How do all the parts of a web app get access to
their own ServletContext?

.
A° For servlets, you already know: call your inherited
getServletContext() method.

For JSPs it’s a little different—JSPs have something called
“implicit objects’; and ServletContext is one of them.You'll

see exactly how a JSP uses a ServletContext when we get
to the JSP chapters.

o
Q’ So you get built-in logging through your
context? That sounds VERY helpful!

o
A. Um, no.Not unless you have a really small, simple
web app.There are much better ways to do logging.The
most popular, robust logging mechanism is Log4j; you
can find it on the Apache site at:

http://jakarta.apache.org/log4j

You can also use the logging API from java.util.logging,
added to J2SE in version 1.4.

It's fine to use the ServletContext log() method for simple
experiments, but in a real production environment, you
will almost certainly want to choose something else.
There’s a good reference on web app logging with and
without Log4j in the Java Servlet & JSP Cookbook from
O'Reilly.

Logging is not part of the exam objectives, but it’s
important. Fortunately, you'll find the APIs easy to use.
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Chapter 5. Being a Web App

context parameter

Hate to spoil your
ServletContext party, but, um,
those init parameters can't be
anything except STRINGS! That's it
What if T want to initialize my app
with a database DataSource that all
the servlets can use?

What if you want an app
init parameter that's a
database PataSource?

Context parameters can’t be anything except
Strings. After all, you can’t very well stuff a Dog
object into an XML deployment descriptor.
(Actually, you could represent a serialized
object in XML, but there’s no facility for this in
the Servlet spec today... maybe in the future.)

What if you really want all the parts of your
web app to have access to a shared database
connection? You can certainly put the
DataSource lookup name in a context init
parameter, and that’s probably the most
common use of context parameters today.

But then who does the work of turning the String
parameter into an actual DataSource reference
that all parts of the web app can share?

You can’t really put that code in a servlet,
because which servlet would you choose to
be The One To Lookup The DataSource And
Store It In An Attribute? Do you really want to
try to guarantee that one servlet in particular
will always run first? Think about it.

FLEX YOUR MIND

How could you solve this problem?

How could you initialize a web app with an
object? Assume that you need the String
context init parameter in order to create that
object (think about the database example).
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attributes and

Oh, if only there were a way

to have something like a main
method for my whole web app. Some
code that always runs before ANY
servlets or JSPs...

What she really wants is a listener.

She wants to listen for a context initialization event,
so that she can get the context init parameters and
run some code before the rest of the app can service a
client.

She needs something that can be sitting there,
waiting to be notified that the app is starting up.

But which part of the app could do the work? You
don’t want to pick a servlet—that’s not a servlet’s job.

There’s no problem in a plain old standalone Java
app, because you've got main()! But with a servlet,
what do you do?

You need something else. Not a servlet or JSP, but some
other kind of Java object whose sole purpose in life

is to initialize the app (and possibly to uninitialize it
too, cleaning up resources when it learns of the app’s
demise...).
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context

She wants a ServiletContextlistener

We can make a separate class, not a servlet or JSP, that can
listen for the two key events in a ServletContext’s life—
initialization (creation) and destruction. That separate class
implements javax.servlet.ServletContextListener.

<<interface>>
ervlelContextListener

context/nit/a//'zed{ServletContextE vent)
col
ntextDesI/oyed(ServletConfeXtE vent)

We need a separate object that can:

W Get notified when the context is initialized (app is being

deployed). '
Javax.servlet.ServletConteeristener

= Get the context init parameters from the ServletContext.

= Use the init parameter lookup name to make a database
connection.

= Store the database connection as an attribute, so that all
parts of the web app can access it.

M Get notified when the context is destroyed (the app is
undeployed or goes down).

= Close the database connection.

A ServietContextListener class: A context liskener
is simple: im\:\tmcv&

L/—\ ServletContextListener is in / ServletContextlistener.

import javax.servlet.*; javax.scrvlcjc package-

public class MyServletContextListener implements ServletContextListener {

public void contextInitialized (ServletContextEvent event) {
//code to initialize the database connection

//and store it as a context attribute Th“e are 4 ‘
} ou € two notifipat:
gcr ?Z{EBO% 9ive You ‘fmaf'om
vie
public void contextDestroyed (ServletContextEvent event) { O"ff*{:Eve,,t

//code to close the database connection

}
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attributes and

OK, T have a listener class. Now
what do I do? Where do I put the
class? Who instantiates it? How do T
register for the events? How does

the listener set the attribute in the
right ServletContext?

FLEX YOUR MIND

What do you think the mechanism
might be for making a listener be
part of a specific web app?

Hint: how do you tell the Container
about the other parts of your web
app? Where might the Container
discover your listener?
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using a

Tutorial: a simple ServletContextlistener

Now we’ll walk through the steps of making and running a
ServletContextListener. This is just a simple test class so that you
can see how all the pieces work together; we’re not using the
database connection example because you’d have to set up a
database to make it work. But the steps are the same regardless of
the code you put in your listener callback methods.

In this example, we’ll turn a String init parameter into an actual
object—a Dog. The listener’s job is to get the context init parameter
for the dog’s breed (Beagle, Poodle, etc.), then use that String to
construct a Dog object. The listener then sticks the Dog object into
a ServletContext attribute, so that the servlet can retrieve it.

The point is that the servlet now has access to a shared application
object (in this case a Dog), and doesn’t have to read the context
parameters. Whether the shared object is a Dog or a database
connection doesn’t matter. The key is to use the init parameters to In this example, we'll put a
create a single object that all parts of the app will share. Dog, into a ServletContext.

Our Dog example:

W The listener object asks the ServletContextEvent
object for a reference to the app’s ServletContext.

W The listener uses the reference to the ServletContext
to get the context init parameter for “breed”, which is a
String representing a dog breed.

W The listener uses that dog breed String to construct a
Dog object.

W The listener uses the reference to the ServletContext
to set the Dog attribute in the ServietContext.

W The tester servlet in this web app gets the Dog
object from the ServletContext, and calls the Dog’s
getBreed() method.
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attributes and listeners

Making and using a context listener

Maybe you're still wondering how the Container discovers
and uses the listener... You configure a listener the same way
you tell the Container about the rest of your web app—rthrough the
web.xml Deployment Descriptor!

@ Create a listener class

<<interface>> TO liSfen FOP
ServletContextListener SePVI etCO nte Xt eve n‘ts

contextlnitialized(ServietContextEvent)

contextDestroyed(ServietContextEvent) WI"ILLB a IiSteneP ClaSS
=~ that implements
: ServletContextListener,
MyServletContextListener Put it in your WEB"INF /
ey ol classes directory, and tell
the Container by putting a
<[istener> element in the

Deployment Descriptor.

@ Put the class in WEB-INF/classes

(This isnt the ONLY place it tan go-
WEB-INF/¢lasses is one of several
places the Container tan look ‘(.:ov‘
classes. We'll cover the okhers in the

Deployment chapter.)

@ Put a <listener> element in the
web.xml Deployment Descriptor

<listener> Q“CS{:ion ‘For
. You——which
<listener-class> the D, does the <lisk, part of
com.example.MyServletContextListener 90 into? oes it ! ener> C’Cmcy.{;
</listener-class> Ckmen{: or just 90 into g <servlets
)
</listener> JUST under <Wd"3PF>?

Think about it

you are here » 169
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ServietContextListener

We need three classes and one PP

For our context listener test example, we need to
write the classes and the web.xml file.

For ease of testing, we’ll put all of the classes
in the same package: com.example

<<interface>>
(@ The ServietContextListener ServietContextL stener
Zx T
1 w
MyServletContextList: java al » i
This class implements ServletContextListener, MyServletContextListener A\ ?
gets the context init parameters, creates the Dog, contextinitialized(ServietContextEvent)
and sets the Dog as context attribute.
contextDestroyed(ServietContextEvent)
@ The attribute class
Dog
Dog.java
The Dog class is just a plain old Java class. Dog(String)
Its job is to be the attribute value that the getBreed()
ServletContextListener instantiates and sets in
the ServletContext, for the servlet to retrieve.
<<interface>>
Serviet
® The Serviet =~
1
ListenerTester.java N
. R . ‘ GenericServlet i
This class extends HttpServlet. Its job is to verify
that the listener worked by getting the Dog T
attribute from the context, invoking getBreed () ‘ HttpServlet i
on the Dog, and printing the result to the /.r

response (so we’ll see it in the browser). D—
ListenerTester ™ l

doGet(HttpServietRequest, HttpServietResponse)
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attributes and

Writing the listener class

. . . 3 <<interface>>
It works just like other types of listeners you might ServietContextListener
be familiar with, such as Swing GUI event handlers. FAS >
Remember, all we need to do is get the context init 1 ) “? p

parameters to find out the dog breed, make the Dog
object, and put the Dog into the context as an attribute.

MyServletContextListener A\ 55

contextlnitialized(ServletContextEvent)
contextDestroyed(ServietContextEvent) '

package com.example;

[mplement javaﬂ.servlc’c.chvlc{ConJcex{Lis{cn:wrv

import javax.servlet.*;

public class MyServletContextListener implements ServletContextListener {

public void contextInitialized (ServletContextEvent event) {

) ; E— Psk the event Lor the GevvletContext.

ServletContext sc = event.getServletContext (

String dogBreed = sc.getInitParameter (“breed”); £ Use H'e eontext to 93{
the init pavameter.
W Dc?y

Dog d = new Dog(dogBreed) ; &— Make a ne

sc.setAttribute (“dog”, d); €~ Use the context 1o set an attribute (3

} name/object pair) that is the Dog. Now
other parts of the app will be able 4o get
the value of the attribute (the Dog). =

public void contextDestroyed (ServletContextEvent event) {
// nothing to do here

} )
, \ We don't need anything heve. The Dog

doesn't need to be cleaned up... when the
tontext goes away, it means the whole
app is going down, including the Dog-
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the attribute

Writing the attribute class (Pog)

Oh yeah, we need a Dog class—the class representing
the object we’re going to store in the ServletContext,
after reading the context init parameters. Dog(String)

getBreed()

Dog

package com.example;

Nothing special heve-
public class Dog { Just a plain old Java elass.
private String breed;

public Dog(String breed) { (WEI” use the tont, 4
this.breed = breed; Parameter a5 e
} the D

Y init
¢ argument for
9 tonstiruetor.)
public String getBreed() {
return breed;

i m the

let will get the Doy fro

: } 2::;:3 ?ﬂ\c Dog that the \is]’czncv sets 5
25 an athribute), call the Doy's 5§£Brccd
method, and print ouk the breed in the

vesponse so we tan se¢ it in the browser-

.
Q. I thought | read somewhere that servlet attributes
had to be Serializable...

.
A' Interesting question. There are several different
attribute types, and whether the attribute should be
Serializable only matters with Session attributes. And the
scenario in which it matters is only if the application is
distributed across more than one JVM.We'll talk all about that
in the Sessions chapter.

There’s no technical need to have any attributes (including
Session attributes) be Serializable, although you might
consider making all of your attributes Serializable by default,
unless you have a really good reason NOT to.

Think about it—are you really certain that nobody will ever
want to use objects of that type as arguments or return values
as part of a remote method call? Can you really guarantee that
anyone who uses this class (Dog, in this case) will never run in
a distributed environment?

So, although you aren't required to make any attributes
Serializable, you probably should if you can.
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attributes and

Writing the servlet class

This is the class that tests the

ServletContextListener. If everything is HttpServlet i
working right, by the time the Servlet’s T

doGet() method runs for the first time, the D—
Dog will be waiting as an attribute in the ListenerTester
ServletContext.

doGet(HttpServletRequest, HttpServietResponse)
package com.example;

import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*; Nokhing SY\ .
"
\')us\i a ‘-Uﬁua

etial S0 fav-
ecvlet

public class ListenerTester extends HttpServlet ({

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println(“test context attributes set by listener<br>");

feom
. “ . ot the Doy
out.println (“<br>"); J\ ‘i;:: Q‘:\'RC*,C”{";*&' \‘th
Dog dog = (Dog) getServletContext().getAttribute(“dog”); iye \'\sjct"\';" :\::v: ?;EFORE
will be s
—Q don’t forget the cast!! 2:2 servite mc’c\vfodk‘lwz_
Tiled for the B

out.println(“Dog’s breed is: “ + dog.getBreed()):
}
} £ ,&
| ,H"%S didn't work, TH(S is wheve
we'll find out... well 9et a big fat

NuHPoin{:rEchF{:io if
9¢tBreed() and {he:e’s ::I;c:g el

getAttribute() returns
type Object! You need
to cast the return!

But getlnitParameter() returns a String. Sohyou
must cast the return of getAttribute(), bqtt 3
return of getlnitParameter( ) can be ass:gneb J
directly to a String. So... don't be fooled by ba
exam code that doesn't use a ca’:st: Badl
Dogd= ctx.getAttribute(“dog ); «— bad!!
(Assume cix is @ ServietContext.)
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configuring a listener

Writing the Deployment Pescriptor

Now we tell the Container that we have a listener for
this app, using the <listener> element. This element is
simple—it needs only the class name. That’s it.

<web-app xmlns="http://java.sun.com/xml/ns/j2ee”

web.xml

This is the we
\h;\Sdt the WEB‘\NF b .
diveetory for this web FF

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee/web-app_2_4.xsd”

version="2.4">

<servlet>
<servlet-name>ListenerTester</servlet-name>

<servlet-class>com.example.ListenerTester</servlet-class>

</servlet>

<servlet-mapping>
<servlet-name>ListenerTester</servlet-name>
<url-pattern>/ListenTest.do</url-pattern>
</servlet-mapping>

<context-param>
<param-name>breed</param-name>
<param-value>Great Dane</param-value>
</context-param>

<listener>
<listener-class>
com.example.MyServletContextListener
</listener-class>
</listener>

</web-app>
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attributes and

therejare no

Dumb Questions

.
* Hold on... how are you telling the Container
that this is a listener for ServletContext events? There
doesn’t seem to be an XML element for <listener-type>
or anything that says what type of events this listener
is for. But | noticed you have “ServletContextListener”
as part of the class name—is that how the Container
knows? By the naming convention?

.
A' No.There’s no naming convention. We just did it
that way to make it painfully clear what kind of a class we
wrote. The Container figures it out simply by inspecting
the class and noticing the listener interface (or interfaces;
a listener can implement more than one listener inter-
face).

.
Does that mean there are other types of listen-
ers in the servlet API?

Yes, there are several other types of listeners that
we'll talk about in a minute.
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compiling and deploying

Cowmpile and deploy

your web apps

RCmcm\JC": ALL ks own

e [ 90 heve (eath with

Aretkory srecre
=

Let’s get it all working. The steps are:

is web apy-
of Jd"s‘:{ be inside

S divectory:

The voot
This divettory ™

(@ Compile the three classes Tomeak's “webary

They’re all in the same package...

@ Create a new web app in Tomcat

B Create a directory named listenerTest and place it
inside the Tomcat webapps directory.

B Create a directory named WEB-INF and place it
inside the listenerTest directory.

Put your web.xml file in the WEB-INF directory.
Make a classes directory inside WEB-INF.

B Make a directory structure inside classes that
matches your package structure: a directory called
com that contains example.

. Dog.class
(® Copy your three compiled files into your web ListenerTester.class

app directory structure in Tomcat MyServietContextListener.class

listenerTest/WEB-INF/classes/com/example/Dog.class
listenerTest/WEB-INF/classes/com/example/ListenerTester.class
listenerTest/WEB-INF/classes/com/example/MyServletContextListener.class

@ Put your web.xml Deployment Descriptor into
the WEB-INF directory for this web app

listenerTest/WEB-INF/web.xml

@ Deploy the app by shutting down and
restarting Tomcat
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attributes and

Tryitout

Bring up your browser and let’s hit the servlet directly. We didn’t
bother making an HTML page, so we’ll access the servlet by typing
in the URL from the servlet mapping in the DD (ListenTest.do).

(@la) e Salodg: Books for the SCWCD 1.4 77

< =[] [c|[+] @ hitp//localhost:8080/listenerTest/ListenTest.do ~(Q- Google

@

)

test context attributes set by listener

| The sch\C‘{’«
Cihe Doy stk

+ by the listener-

Dog’s breed is: Great Dane & wusk have worke

Troubleshooting

If you get a NullPointerException, you didn’t get a Dog back
from getAttribute (). Check the String name used in setAttribute ()
and make sure it matches the String name you’re using in
getAttribute ().

Recheck your web.xml and make sure the <listener> is registered.

Try looking at the server logs and see if you can find out if the
listener is actually being called.

To make it as confusing as possible, we gave everything a subtly
different name. We want to make sure you’re paying attention to
how these names are used, and when you name everything the
same, it’s tough to tell how the names affect your app.

Servlet class name: ListenerTester.class P
abou‘h w\\ch\\t" s

Web app directory name: listenerTest Be Larcg“\ Lisken Tester oF Test
S )
Liskener o¢ U

URL pattern mapped to this the servlet: ListenTest.do
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how our works

The full story...

Here’s the scenario from start (app initialization) to
finish (servlet runs). You'll see in step 11 we condensed
the Servlet initialization into one big step.

Container reads the Deployment Descrip- Container creates a new ServletContext
tor for this app, including the <listener> and for this application, that all parts of the
<context-param> elements. app will share.
new
lConfuiner l/ read — lContainer
webxml ServletContext
@ Container creates a name/value pair of ® Container gives the ServletContext refer-
Strings for each context init parameter. ences to the name/value parameters.
Assume we have only one.
b “breed"
breed
new "

String

/4
S-‘rring tontext init
Container pavameter
from DD
new ServletContext
{('Great
Dane”

String

"Great
Dane”

String

Container creates a new instance of the

MyServletContextListener class. Container calls the listener’s

contextInitialized() method, passing
in a new ServletContextEvent.
The event object has a reference to

new the ServletContext, so the event-
I 3 handling code can get the
C
onigner ( context from the event, (

String

instance of and get the confext Servlet- g;..)
MyServletContextListener.class init parameter from Context string

the context.

ServletContextEvent

lConTainer }_com‘extIniﬁaIized(ServIeTConTaxTEvem) = @

listener
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attributes and

The story continves...

Listener asks ServletContextEvent for a (8) Listener asks ServletContext for the
reference to the ServletContext. context init parameter “breed"” .

getServletContext() >
@ getInitParameter(‘breed")

ServletContextEvent

String

ServletContext

listener

listener -
String
@ Listener uses the init parameter to Listener sets the Dog as an attribute in
construct a new Dog object. the ServletContext.

@ setAttribute("dog", d) ——)O

ServletContext

@ h

instance of Dog.class

listener listener
@ Container makes a hew Servlet (i.e., makes Servlet gets a request, and asks the
a new ServletConfig with init parameters, ServletContext for the attribute “dog".

gives the ServletConfig a reference to the

ServletContext, then calls the Servlet's . .
init() method). @/ getAttribute("dog") @

String

Servlet ServletContext
Servlet- O
Context
Seovet= S siving
Container _~ init(ServletConfig) \5
_ instance of
ListenerTester.class @ Servlet calls getBreed() on the Dog

(and prints that to the HttpResponse).

e getBreed()

Servlet Dog
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other

T just thought of something...
since attributes can be set
programmatically (unlike init
parameters), can I listen for attribute
events? Like if someone adds or
replaces a Dog?

Listeners: not just for
context events...

Where there’s a lifecycle moment, there’s usually a
listener to hear about it. Besides context events,
you can listen for events related to context
altributes, servlet requests and attributes, and
HTTP sessions and session attributes.

o

R’e]a}( You don’t have to know all
of the listener API.

Other than ServietContextListener, you
really don’t need to memorize the methods of
each of the listener interfaces. But... you DO
need to know the kinds of events that you can
listen for.

The exam objectives are clear: you'll be given a
scenario (a developer’s goal for an application)
and you'll need to decide which is the right type
of listener, or whether it's even POSSIBLE to be
notified of that lifecycle event.

Note: we don't talk about sessions until £he next
chapter, so don't worry about it if You don't yc{
know what an HT TP session is or why you tave...
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attributes and

Pick the Listener o
=
Match the scenario on the left with the p ‘E.’
E)}BI'CiSe listener interface (at the bottom of the page) "\ >

that supports that goal. Use each interface 4 ¢
only once. (Yes, we KNOW we haven't looked

at these yet. See what you can come up with just

by looking at the names. Answers are on the next %% ¢
page, so don’t peek!) .

Scenario Listener interface

You want to know if an attribute in a
web app context has been added,
removed, or replaced.

You want to know how many concurrent
users there are. In other words, you
want to track the active sessions.

You want to know each time a request
comes in, so that you can log it.

You want to know when a request
attribute has been added, removed,
or replaced.

You have an attribute class (a class
for an object that will be put in an
attribute) and you want objects of
this type to be notified when they are
bound to or removed from a session.

You want to know when a session
attribute has been added, removed,
or replaced.

Choose from these listener interfaces.
Use each listener only once.

HttpSessionAttributeListener ServletRequestListener

HttpSessionBindingListener HttpSessionListener

ServletContextAttributeListener ServietRequestAttributeListener
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common

The eight listeners

Scenario

Listener interface

Event type

You want to know if an attribute in a
web app context has been added,

javax.servlet.ServletContextAttributeListener
attributeAdded

ServletContextAttributeEvent

removed, or replaced. attributeRemoved
attributeReplaced
You want to know how many javax.serviet.http.HttpSessionListener HitpSessionEvent
concurrent users there are. In other | sessionCreated
words, you want to track the active sessionDestroyed
sessions. (We cover sessions in
detail in the next chapter).
You want to know each time a javax.serviet.ServletRequestListener ServietRequestEvent

request comes in, so that you can
log it.

requestinitialized
requestDestroyed

You want to know when a
request attribute has been added,
removed, or replaced.

javax.servlet.ServletRequestAttributeListener
attributeAdded

attributeRemoved

attributeReplaced

ServletRequestAttributeEvent

You have an attribute class (a class
for an object that will stored as an
attribute) and you want objects of

this type to be notified when they are
bound to or removed from a session.

javax.servlet.http.HttpSessionBindingListener
valueBound
valueUnbound

HttpSessionBindingEvent

You want to know when a session
attribute has been added, removed,

javax.servlet.http.HttpSessionAttributeListener
attributeAdded

HttpSessionBindingEvent
——
ons\s’ccnf.y’ The Event

. h out for this naming inconsist
or replaced. atibuteRemoved by Sessont et istence s NOT . yos
attributeReplaced expett (you exp et H{{chssionA££v|bu{e vent).
You want to know if a context has javax.servlet.ServletContextListener ServletContextEvent
been created or destroyed. contextlnitialized
contextDestroyed
You have an attribute class, and javax.serviet http.HttpSessionActivationListener | HttpSessionEvent

you want objects of this type to be
notified when the session to which
they're bound is migrating to and
from another JVM.
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The HttpSessionBindinglistener

You might be confused about the difference between an
HttpSession Bindinglistener and an HttpSessionAttributelistener.
(Well, not you, but someone you work with.)

With this listener,
I'm more aware of my role
in the application. They tell me
when I'm put into a session
(or taken out).

A plain old HttpSessionAttributelistener is just a class that wants to know
when any type of attribute has been added, removed, or replaced in a
Session. But the HttpSession Bindinglistener exists so that the attribute
itself can find out when it has been added to or removed from a Session.

package com.example;
import javax.servlet.http.*;

public class Dog implements HttpSessionBindingListener
private String breed;

This fime the D,

public Dog(String breed) { Li ! 9 attribute ;
this.breed=breed; e ';j;":d* hs{cniha for WH:: {;flﬁfozs
) binding ; ZY removed from 4 Sessio ?N' o
. D 5{ n.s €ners gre NOT ve is{ n. » o‘(:e:
public String getBreed() { ) Juy{: haPFChS Suto 3» eved in the
return breed; maé.c‘;“y_)
}
public void valueBound (HttpSessionBindingEvent event) { They use th
// code to run now that I know I'm in a session ‘b ¢ word

ound” and Sy
« d
"mean 3dded ,601: a:d ‘bo

removed “‘V‘o»\ »

}

public void valueUnbound (HttpSessionBindingEvent event) {
// code to run now that I know I am no longer part of a session

the Dog is a Customer class, with each active instance
representing a single customer’s info for name, address,
order info, etc. The real data is stored in an underlying
database. You use the database info to populate the fields
of the Customer object, but the issue is how and when
do you keep the database record and the Customer info
A: . ) synchronized? You know that whenever a Customer object
If you know anything about Entity beans...then you s added to a session, it’s time to refresh the fields of the
can picture this capability as a kind of “poor man’s entity Customer with this customer’s data from his record in the
bean’If you don’t know about entity beans, you should run  gatabase. So the valueBound() method is like a kick that
to your nearest book store and buy two copies of Head First says,"Go load me up with fresh data from the database...

.
Q. OK.I get how it works. | get that the Dog (an
attribute that’ll be added to a session) wants to know
when it’s in or out of a session. What | don’t get is WHY.

EJB (one for you, one for your significant other so you can just in case it changed since the last time | was used.” Then
share special moments discussing it). valueUnbound() is a kick that says,“Update the database
In the meantime, here’s a way to think about it—imagine with the value of the Customer object fields.”
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listener

Remembering the Listeners

Do your best to fill in the slots in this table. Keep in mind A >
that the listener interfaces and methods follow a consistent

naming pattern (mostly).

Answers are at the end of the chapter.

Attribute listeners

Other lifecycle listeners

Methods in all attribute
listeners (except
binding listener)

Lifecycle events related
to sessions (excluding
attribute-related events)

Lifecycle events related
to requests (excluding
attribute-related events)

Lifecycle events related
to serviet context
(excluding attribute-
related events)
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attributes and listeners

What, exactly, is an attribute?

We saw how the ServletContext listener created a Dog
object (after getting the context init parameter) and
was able to stick (set) the Dog into the ServletContext as
an attribute, so that other parts of the app could get it.
Earlier, with the beer tutorial, we saw how the servlet was
able to stick the results of the call to the model into
the Request (usually HttpServletRequest) object
as an attribute (so that the JSP/view could get the
value).

An attribute is an object set (referred to as
bound) into one of three other servlet API
objects—ServletContext, HttpServletRequest
(or ServletRequest), or HttpSession. You can
think of it as simply a name/value pair (where
the name is a String and the value is an Object)
in a map instance variable. In reality, we don’t know
or care how it’s actually implemented—all we really
care about is the scope in which the attribute exists. In
other words, who can see it and how long does it live.

Who ¢tan see
this bulletin board?
Who ¢an gc{ and

set the attributes?

An attribute is Iike an
object pinned to a bu]letin
hoard. Somebody stuck it
on the hoard so that others
can get it.

The big questions are: who
has aceess to the bu]letin
board, and how Jong does
it Jive? In other words,
what is the scope of the
attribute?
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attributes vs.

Attributes are not parameters!

If you’re new to servlets, you might need to spend some
time reinforcing the difference between attributes and
parameters. Rest assured that when we created the exam
we spent just that little bit of extra time trying to make
sure we made attribute and parameter questions as
confusing as possible.*

Attributes Parameters
Types Application/context Application/context init parameters
Request T .cc is no servlet— Request parameters
Session specifie attribute (_\)“‘{) Servlet init parameters N such thing as |
— use an instante vaviable). — session \;aramc&evs,

Method to set You CANNOT set Application and
Servlet init parameters—they’re set
in the DD, remember? (With Request

parameters, you can adjust the query String,

setAttribute(String name, Object value)

but that's different.)
Return type Object String «— iy d.\g;dcnu‘.
Method to get getAttribute(String name) getInitParameter(String name)

Don't fcvgct that attributes must be
¢ast, since the veturn type is Object.

*It's true. If we'd made the exam simple and straightforward
and easy, you wouldn't feel that sense of pride and accom-
plishment from passing the exam. Making the exam difficult
enough to ensure that you'd need to buy a study guide in
order to pass it was never, EVER, a part of our thinking. No,
seriously. We were just thinking of you.
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attributes and

The Three Scopes: Context, Request, and Session

—_—

[ Context Attributes

set | -
\ “Admin
Email”
' pr— get \
< Database “Concurrent

Everyone in the application has access

%Orem\gxé@ Connection Users"
42
® et

Session Attributes

A
(32

get

Servlet A
JSP View
X b
9@
, y
sel
Servlet B
Accessible to only those with access to a specific HttpSession
REQUEST Atiributes
set v y b
y “BeerRecommendation”
@ "Moose Drool”
Controller

JSP View

Accessible to only those with access to a specific ServletRequest
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attribute scope

‘ Attribute Scope
i Do your best to fill in the slots in this table. You REALLY need to understand
Eikercise attribute scope for the exam (and the real world) because you have to know

which scope is the best to use for a given scenario.You'll see the answer in a
few pages, but don't look ahead! If you're going to take the exam, trust us...
you need to fill this out yourself by taking the time to think it through.

Accessibility Scope What it’s good for
(who can see it) (how long does it live)
Context
HttpSession
Request
(Note:
: YOu Should ﬂ;
Colleet; ink about +h
won't b'eohézt:h 70? Ehink about SZ ';‘F"“flons of 9arbage
heve’s "°ﬂ"n3 u..n 'J[C :he 3pplication i uh;":'e attributes
™anagement i, € €Xam about desias Poxed or dies
mind, but s SOMC'(:M,,S 9ning with ”‘Cmory
€ dware of),
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attributes and

Attribute APl

The three attribute scopes—context, Object getAttribute(String name)
request, and session—are handled by

the ServetContext, ServletRequest, setAttribute(String name, Object value)

and HttpSession interfaces. The API removeAttribute(String name)
methods for attributes are exactly the ; B
same in every interface. enumeration getAttributeNames()
Context Request Session
<<interface>> <<interface>> I <<interface>> |
ServletContext ServletRequest HttpSession
getlnitParameter(String) getContextType() getAttribute(String)
getlnitParameterNames() getParameter() setAttribute(String, Object)
getAttribute(String) removeAttribute(String)
getAttribute(String) setAttribute(String, Object) getAttributeNames()
setAttribute(String, Object) removeAttribute(String) Maxinactivelnterval)
" . setMaxInactivelnterva
removeAttribute(String) getAttributeNames() 400
" e
getAttributeNames() // MANY more methods... g Lasia P
getlastAccessedTime,
getMajorVersion() // MANY more methods...
getServerinfo() jl
getRealPath(String) <<interface>> I
getResourceAsStream(String) HttpServietRequest
getRequestDispatcher(String) getContextPath() )
log(String) getCookies() "°‘H‘£"‘3 ‘o
//MANY more methods.. getHeader(String) *S2~
) attributes
getQueryString() heve
getSession()
// MANY more methods...
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attribute

The dark side of attributes...

Kim decides to test out attributes. He sets an attribute
and then immediately gets the value of the attribute and
displays it in the response. His doGet() looks like this:

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println(“test context attributes<br>");

getServletContext () .setAttribute (“foo”, “227);
getServletContext () .setAttribute (“bar”, “427);

out.println(getServletContext ().getAttribute (“foo”));
out.println(getServletContext () .getAttribute (“bar”));

Here’s what he sees the first time he runs it.

It’s exactly what he expected.

o]

00 e Saloon: Books for the SCWCD 1.4 77

< »||@|[e] +] @ hitp:/flocalhost:8080/listener Test/ListenTest.do a(a- Google

)

test context attributes

2242 sk what we expetto
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attributes and

But then something goes horribly wrong...

The second time he runs it, he’s shocked to see:

0o e Saloon: Books for the SCWCD 1.4 72
= |4 |[ e[ +] @ http://localhost:8080/listenerTest/ListenTest.do a(Q- Goog!

o]

B

test context attributes
hd THIS
2216, tne #IO¥ did

k Wheve'd the |b come from

222
ha \>Cn. ','
2 \:ﬁlhm s K2%

K FLEX YOUR MIND

Look closely at the code, and think about
what’s happening. Do you see anything that
could explain the problem?

You might not have enough info to solve the
mystery, so here’s another clue: Kim put this
code in a test servlet that's part of a larger
test web app. In other words, the servlet that
holds this doGet() method was deployed as
part of a larger app.

Now can you figure it out?

Can you think of how he might fix it?
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context scope and thread-safety

There must be
another servlet hitting
the same context
attribute...

Context scope isn’t thread-safe!

That’s the problem.

Remember, everyone in the app has access to
context attributes, and that means multiple
servlets. And multiple servlets means you might have
multiple threads, since requests are concurrently
handled, each in a separate thread. This happens
regardless of whether the requests are coming in
for the same or different servlets.

7~

Context Attributes

. Thread B
00"
22

set

I
; Yikes! Another servlet that is part of the
Thread C same web app, vunning in a separate thread
w can set the “bar” attribute.
| And that's not all... the Container migh’t
\ launth another theead for Sevvlet A to
handle a thivd ¢tlient...

Client A

Client C
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attributes and

The problew in slow motion...

Here’s what happened to Kim’s test servlet.

Servlet A sets the context attribute Servlet A sets the context attribute
“foo" with a value of "22". “bar” with a value of "42".

___ set ﬁ ___ set ﬁ
servlet A . servlet A .
Thread A ServletContext . Theead A ServletContext ,
String String
@ Thread B becomes the running thread (thread @ Thread A becomes the running thread
A goes back to Runnable-but-not-Running), and again, and gets the value of "bar" and
sets the context attribute "bar” with a value prints it to the response.

of "16". (The 42 is now gone.)

: ___ set ﬁ
servlet B .

Thread B ServletContext

D __ get ‘é
servlet A .

Theead A ServletContext

String

String

[n between when seevlet A :e’ﬁ

getServletContext () .setAttribute (“foo”, “22”); é’—/ Fhe value of “bar” and then
getServletContext () .setAttribute (“bar”, “427); ot the value O‘C “bavn, another

o snuck in and s€
out.println(getServletContext ().getAttribute (“foo”)) ?/s:w)\)d: Jd‘“_}‘i :nJc n?
out.println(getServletContext () .getAttribute (“bar”)); “bar toa divxevr

So by the time s:‘rv(\:c‘{‘: A:

printed the value o

had been chanoed
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threads and

How do we make context
attributes thread-safe?

Let’s hear what some of the other
developers have to say...

Of COURSE they didn't synchronize
the methods in ServletContext. Geez...
that would have meant that every call

to get and set an attribute would have all the
synchronization overhead. What a huge waste if
you don't need it. No, protecting attributes is
your OWN problem... don't expect the APT
to save you. (I can't even believe she
suggested that.)

I'm thinking I could
synchronize the doGet()
method, but that doesn't
really feel right. But I don't
know what else to do.

Synchronizing on the
doGet() means kissing your
concurrency goodbye. If you
synchronize doGet(), it means

that servlet can handle only
ONE client at a time!

oQ

Why didn't the
Servlet spec developers
just synchronize the get and
set attribute methods in
ServletContext, to make
the aftributes thread-
safe?
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attributes and

Synchronizing the service method is
a spectacularly BAD idea

OK, so we know that synchronizing the service method

will kill our concurrency, but it does give you the thread
protection, right? Take a look at this legal code, and decide
whether it would prevent the problem Kim had with the
context attribute being changed by another servlet...

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println(“test context attributes<br>");

getServletContext () .setAttribute (“foo”, “227);
getServletContext () .setAttribute (“bar”, “42”);

out.println(getServletContext () .getAttribute (“foo”));
out.println(getServletContext () .getAttribute (“bar”));

This can't work!
Well, it's legal as a
servlet, but I don't see
how this will fix the
problem...

What do you think? Will it fix
the Frcb]cm Kim had? Look
back at the tode and the
diagrams if \/ou're not sure.
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don’t synchronize

Synchronizing the service method
won't protect a context attribute!

Synchronizing the service method means that only one
thread in a servlet can be running at a time... but it doesn’t
stop other servlets or JSPs from accessing the attribute!

Synchronizing the service method would stop other threads
from the same servlet from accessing the context attributes,
but it won’t do anything to stop a completely different servlet.

£ you synthronize the service But you won't do anything
method, you wiLL s{:o? the to s{'p? OTHER sc\rvlc{:s_l
Container from starting any Regardless of whether the
other methods for new rct\ucs{s sevvice methods in other
coming into servlet A. So this servlets are synthronized
WILL protect the context or not... it still means
attributes from being aceessed other parts of the app

== == by more than one thread have ateess to the context

Client C vunning a sevvice method of attributes.

Sevvlet A
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attributes and

You don't need a lock on the servlet...
you need the lock on the context!

The typical way to protect the context attribute is to

synchronize ON the context object itself. If everyone For tontext attributes,
accessing the context has to first get the lock on the context Wt wont do any 5°°d t
object, then you're guaranteed that only one thread at a synthronize on the Scz‘/‘;‘r
time can be getting or setting the context attribute. But... betause other \’a'"b M ¢
there’s still an if there. It only works if all of the other code app will still be able o aceess
that manipulates the same context attributes ALSO synchronizes the con{ﬂU

on the ServletContext. If code doesn’t ask for the lock, then

that code is still free to hit the context attributes. But if

you’re designing the web app, then you can decide to make

everyone ask for the lock before accessing the attributes. ServletContext

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println(“test context attributes<br>"); Now WCYYC 36*’,{"\5 the lotk on {’)\{;

Kﬁ context iksel €1l This is the wa\J/c o

synchronized (getServletContext()) { proketk context stbeibute ?ka)c. 2
getServletContext () .setAttribute (“foo”, “227); don't want s\fnthvon\ud(ﬂLs).

getServletContext () .setAttribute (“bar”, “42”);

out.println(getServletContext () .getAttribute (“foo”));
out.println(getServletContext () .getAttribute (“bar”));

Expect to see lots of

- f bout thread-safety
z:fhbu{;cs are safe 1Cmm}’r\-‘_Jch;‘ron-anl block, the tontext code abo!
o
.:o‘:eb.:;c - sort of. Safe mca:: f""‘tads until we exit On the exam, you'll see plenty of code show-
at ALSp Synthronizes o ‘J: € Trom any othey ,-nn different strategies for making attributes
Bt this is 4 best you! " the ServetContes. thgead-safe. You'll have to decide if the code
Comtext attribute 2y o' 3 For making 4, works, given a particular goal. Just because
es as thread s, as ‘/ouaca ‘ the code is legal (compiles and runs), doesn't
n.

mean it'll solve the problem.
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session attributes and

Are Session attributes thread-safe?

Think about it.

We haven’t talked about HTTP sessions in detail yet (we will
in the Sessions chapter), but you already know that a session
is an object used to maintain conversational state with a
client. The session persists across multiple requests from the same
client. But it’s still just one client we’re talking about.

And if it’s one client, and a single client can be in only one
request at a time, doesn’t that automatically mean that
sessions are thread-safe? In other words, even if multiple
servlets areinvolved, at any given moment there’s only one
request from that particular client... so there’s only one
thread operating on that session at a time. Right?

Request A/ Theead A

~

Session Atiributes

get

Client A

JSP View

Servlet B
Request B / Thread B

Even though both servlets can access the Session attributes
in separate threads, each thread is a separate request. So it
looks safe.

Unless...

Can you think of a scenario in which there could be more
than one request at the same time, from the same client?

‘What do you think? Are session attributes guaranteed
thread-safe?
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attributes and

g . Listen in as our two black-belts discuss the
WhaT s KEALLY trueabout attributes issues around protecting the state of attributes
and fhread’safeTY? from multithreading problems.

We know that context attributes are inherently

NOT safe, because all pieces of the app can access

context attributes, from any request (which means

any thread). Yes master. And I know that synchronizing the
service method is not a solution, because although
it will stop that servlet from servicing more than one
request at a time, it will NOT stop other servlets and
JSPs in the same web app from accessing the context.

Very good. Now what about Session attributes. Are

) cafe? .
they are safe: Yes master. They are for only one client, and the laws

of physics prevent a client from making more than
one request at a time.

You have much to learn, grasshopper. You do not
know the truth about session attributes. Meditate on

this before speaking again. . .
But master, I have meditated and still I do not know

how one client could have more than one request...
You must think outside the Container.
Color outside the lines. Run with scissors.

Very wise advice, master! I have it! The client could
open a new browser window! So the Container can still
use the same session for a client, even though it’s
coming from a different instance of the browser?

Yes! The Container can see the request from the

second window as coming from the same session.
So Session attributes are not thread-safe, and they,
too, must be protected. I will meditate on this...

And how would you protect these session attributes

from the havoc of multiple threads?
Ah... I must synchronize the part of my code that
accesses the session attributes. Just the way we did for
the context attributes.

That is good, yes, but synchronize on what?

I must synchronize on the HitpSession!
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synchronize on the

Protect session attributes by
synchronizing on the HttpSession

Look at the technique we used to protect the context
attributes. What did we do?

You can do the same thing with session attributes, by
synchronizing on the HttpSession object!

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println(“test context attributes<br>");
HttpSession session = request.getSession();

. 1ze on the
synchronized (session) L/{—\ This Jc\mef we ;\.Ihtrt,l \wo{:cc‘t the
session.setAttribute (“foo”, “227); HH’/\’SCSS""‘ ° f[' ’
session.setAttribute (“bar”, “42”); xsﬂon&{{v&u es-

;

out.println(session.getAttribute (“foo”));
out.println(session.getAttribute (“bar”))

therejare no

Dumb Questions

. N
Q. Isn’t this overkill? Is this really a possibility... that Q Isn’t it a bad idea to synchronize code, because it

a client will open another browser window?

.
A' Of course it is. Surely you've done this yourself
without a second thought—opened a second window
because you were tired of waiting for the other one to
respond, or because you minimized one, or misplaced the
window without realizing it, etc. The point s, you can't
take the chance if you need thread-safety for your session
variables.You have to know that it's quite possible for a
session-scoped attribute to be used by more than one
thread at a time.

200

causes a lot of overhead and hurts concurrency?

N
A‘ You should ALWAYS think carefully before
synchronizing any code, because you're right—it does
add some expense in checking, acquiring, and releasing
locks. If you need protection, then use synchronization but
remember the standard rule of all forms of locking—keep
the lock for the shortest amount of time to accomplish
your goal! In other words, don’t synchronize the code that
doesn't access the protected state. Make your synchronized
block as small as possible. Get the lock, get in, get what
you need, and get the heck out so the lock can release and
other threads can run that code.
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The evils of SingleThreadModel

Although it’s not on the exam (because it’s evil),
you’ve probably heard of or even used the now-

deprecated SingleThreadModel interface, so we @ harPen your Pencll
N

feel compelled to mention it while simultaneously
reinforcing its evilness.

The SingleThreadModel sounds good to newbies,

at first glance, as a way to solve multi-threading Place a checkmark next to the things that are
problems. You simply have your servlet implement NOT thread-safe. (We did the first one.)

the SingleThreadModel interface and BOOM—as

if by magic your servlet will never have more than d Context-scoped attributes

one thread at a time running. In other words, you’ve . .

reduced your servlet to a single thread. Goodbye O Session-scoped attributes

multi-threading problems, right? Q Request-scoped attributes

No, of course not. You already know why...
implementing SingleThreadModel is no different U Instance variables in the serviet
than synchronizing the service method—all you've
done is demolished your concurrency without
protecting attribute state! Because again, even if all O Static variables in the serviet
your servlets implement SingleThreadModel, you can
still have fwo servlets (each one dutifully running only
one client request thread at a time) in the same web
app, accessing context attributes at the same time.

O Local variables in service methods

SingleThreadModel offers nothing but poor
performance if your application has more than

one component. Since it misled thousands of new
developers into thinking that SingleThreadModel
gave them thread-safety, it’s been deprecated and the
developers who use it now are subject to ridicule and
humiliation.

But now you know, and you would never have used
it anyway, since you already know that restricting a
single servlet to a single thread protects you only if
your entive application consists of a single servlel.

So, if you catch anybody using SingleThreadModel,
revoke their Servlet license (and insist, no, demand
that they buy a copy of this book).
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request attributes

Only Request attributes and local

variables are thread-safe!

That’s it. (We include method parameters when we say
“local variables”). Everything else is subject to manipulation
by multiple threads, unless you do something to stop it.

therejare no

Dumb Questions

N
Q’ So instance variables aren’t thread-safe?

.
A' That's right. If you have multiple clients making
requests on that servlet, that means multiple threads
running that servlet code. And all threads have access
to the servlet’s instance variables, so instance vari-
ables aren’t thread-safe.

.
Q’ But they WOULD be thread-safe if you imple-
mented the SingleThreadModel, right?

.

Yes, because you'd never have more than one
thread for that servlet, so the instance variables would
be thread-safe. But of course nobody would ever al-
low you into the servlets club ever again.

.
Q' | was just talking hypothetically. As in, “if
someone WERE stupid enough to implement Single-
ThreadModel...” Not that | would ever do it. But
while we're being hypothetical...if | have a friend
who, say, synchronizes the service method, wouldn’t
that ALSO make the instance variables thread-safe?

.
A' Yes. But your friend would be an idiot. The
effect of implementing SingleThreadModel is virtually
the same as synchronizing the service method. Both
can bring a web app to its knees without protecting
the session and attribute state.

202

.
Q' But if you're not supposed to use Single-
ThreadModel or synchronize the service method,
then how DO you make instance variables thread-
safe?

.
A' You don't! Look at a well-written servlet, and
chances are you won't find any instance variables. Or
at least any that are non-final. (And since you're a Java
programmer you know that even a final variable can
still be manipulated unless it's immutable.)

So just don't use instance variables if you need
thread-safe state, because all threads for that servlet
can step on instance variables.

.
Q' Then what SHOULD you use if you need mul-
tiple instances of the servlet to share something?

.
A' Stop right there! You said “multiple instances
of the servlet” We know you didn’t mean that, be-
cause there is always only ONE instance of the servlet.
One instance, many threads.

If you want all the threads to access a value, decide
which attribute state makes the most sense, and store
the value in an attribute. Chances are, you can solve
your problems in one of two ways:

1) Declare the variable as a local variable within the
service method, rather than as an instance variable.

OR

2) Use an attribute in the most appropriate scope.
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attributes and

Request attributes and Request dispatching

Request attributes make sense when you
want some other component of the app

to take over all or part of the request. Our
typical, simple example is an MVC app that
starts with a servlet controller, but ends with a
JSP view. The controller communicates with  request.setAttribute (“styles”, result);

the model, and gets back data that the view Get a dispateher
needs in order to build the response. There’s for the view JSP.
no reason to put the data in a context or RequestDispatcher view = o
session attribute, since it applies only to this request.getRequestDispatcher (“result.jsp”) ;
request, so we put it in the request scope.

// code in a doGet ()
ata

BeerExpert be = new BeerExpert(); Put "‘°d°\‘i rore

ArrayList result = be.getBrands(c); nte Request stop!

view. forward(request, response);

So how do we make another part of the

component take over the request? With a Q Tell ISP o Lake over the vequest, and
RequestDispatcher. heve ave the Request and chPons; oLJ;;chs e
@ The Beer servlet calls the getBrands() @ The servlet sets a Request attribute named “styles”.

method on the model that returns some (First it puts "Moose Drool” into an ArrayList.)

data that the view needs.

setAttribute("styles”, results)

getBrands() "
Servlet "Moose Drool"— Servlet
Controller Model object Controller HttpRequest
The servlet asks the HttpRequest for a The servlet calls forward() on the Request-
RequestDispatcher, passing in a relative Dispatcher, to tell the JSP to take over
path to the view JSP. the request. (Not shown: the JSP gets the
forwarded request, and gets the “styles” at-
getRequestDispatcher(uriToView) tribute from the Request scope.)
forward(request, response.
Servlet ( q P ) S
Controller Servlet

HttpRequest
Controller
RequestDispatcher
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the

RequestPispatcher revealed

RequestDispatchers have only two methods—/forward() and
include(). Both take the request and response objects (which

the component you're forwarding to will need to finish N <<interface>>

the job). Of the two methods, forward() is by far the most questDispatch
popular. It’s very unlikely you’ll use the include method from forward(ServietRequest, ServietResponse)
a controller servlet; however, behind the scenes the include include(ServietRequest, ServietResponse)
method is being used by JSPs in the <jsp:include> standard

action (which we’ll review in chapter 8). You can get a X .
RequestDispatcher in two ways: from the request or from the Javax.serviet RequestDispatcher
context. Regardless of where you get it, you have to tell it the

web component to which you're forwarding the request. In

other words, the servlet or JSP that’ll take over.

Getting a RequestDispatcher from a ServietRequest
=——

RequestDispatcher view = request.getRequestDispatcher (“result.jsp”);

The getRequestDispatcher() method in ServietRequest takes a String path N < ve vath (betause theve's
for the resource to which you're forwarding the request. If the path starts with This is @ velative p lash (¢ /")). So in this
aforward slash (*/"), the Container sees that as “starting from the root of this no initial (:cvwar‘d slas! vs for Seesult.
web app”. If the path does NOT start with a forward slash, it's considered tase, the Container looks o

relative to the original request. But you can't try to trick the Container into -s‘," in the same log;nca\ lotation ?\ia "

looking outside the current web app. In other words, just because you have ‘)Y co\ucs{: is S’ (We'll eover the J: :
« g \ " e ) s in

lots of *../../..I" doesn’'t mean it'll work if it takes you past the root of your of velative paths and 105.¢a\ lotation

current web app! he Dc‘,loxlmgn{ Cha?{cr.)

Getting a RequestDispatcher from a ServietContext

RequestDispatcher view = getServletContext () .getRequestDispatcher (“/result.jsp”);

Like the equivalent method in ServietRequest, this getRequestDispatcher()

method takes a String path for the resource to which you're forwarding the You MUST use the
request, EXCEPT you cannot specify a path relative to the current resource (the Lorward slash with the
one that received this request). That means you must start the path with a 5:{Rcf\ucs£Dis\> ateher()
forward slash!

method of SevvietContext.

Calling forward() on a RequestDispatcher
view.forward(request, response);

Simple. The RequestDispatcher you got from your context or request knows the
resource you're forwarding to—the resource (servlet, JSP) you passed as the
argument to getRequestDispatcher(). So you're saying, “Hey, RequestDispatcher,
please forward this request to the thing | told you about earlier (in this case, a
JSP), when I first got you. And here’s the request and response, because that
new thing is going to need them in order to finish handling the request.”
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What's wrong with this code?

What do you think? Does this RequestDispatcher code
look like it will work the way you’d expect?

public void doGet (HttpServletRequest request,

response.setContentType (Yapplication/jar”);

ServletContext ctx = getServletContext();

attributes and

HttpServletResponse response)
throws IOException, ServletException {

InputStream is = ctx.getResourceAsStream(“bookCode.jar”);

int read = 0;

byte[] bytes = new byte[1024];

Assum: that all
this wovks.

OutputStream os = response.getOutputStream();

while ((read = is.read(bytes)) !=
os.write (bytes, 0, read);

-1) {

}

os.flush();
RequestDispatcher view =
view.forward (request,
os.close();

response) ;

You'll get a big, fat lllegalStateException!

You can’t forward the rgquest
if you’ve already committed
a response!

» we mean, “sent the

« i sponse :
And by “committed a resp o code again. The big

response to the client”. Look at th
problem is:

os.flush() ; , "
i se to be sen
That'’s the line that causes the .respon :
the client, and at that point, this response is DCt)’I,\IE.
FINISHED. OVER. You can’t possibly forw'ard' e '
request at this point, because the request is hlstor)f/].m
You've already responded, and you get only one s
at this. oo
i tions on the e
don't be fooled if you see ques| |
tshoe;t forward a request AFTER a response Is sent. The
Container will throw an lllegalStateException.

request.getRequestDispatcher (“result.jsp”);

.
Q. How come you didn’t talk about the
RequestDispatcher include() method?

.
A' It's not on the exam, for one thing. For
another, we already mentioned that it’s not
used much in the real world. But to satisfy
your curiosity, the include() method sends the
request to something else (typically another
servlet) to do some work and then comes back
to the sender! In other words, include() means
asking for help in handling the request, but
it's not a complete hand-off. It's a temporary,
rather than permanent transfer of control. With
forward(), you're saying,“That’s it, 'm not do-
ing anything else to process this request and
response.” But with include(), you're saying,
“l want someone else to do some things with
the request and/or response, but when they're

done, | want to finish handling the request and

response myself (although | might decide to do
another include or forward after that...”).

205

Chapter 5. Being a Web App

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net

Print Publication Date: 8/1/2004

User number: 747221 Copyright 2007, Safari Books Online, LLC.

This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 5. Being a Web App

listener exercise

Remembering the Listeners
ANSWERS
Exercise

Servlc{Rcques{:A{{ribu{:cLis{cncr
SevvletContextAttributeListener
HttpSessionfttributelistener

Attribute listeners

ServletRequestListener

) Iy diffevence between
Other lifecycle listeners SevvletContextListener (Notiee 3“&}2}2&?&{:‘ listenevs is the word
these an '\ the kerate name.)

HttpSessionListener “Abbribute” inserted
AL

HH‘.FScssiov\BindingLis{Cncr

HttpSessionfetivationListener

Methods in all attributepdded)
attribute listeners .
(except binding listener) sttributeRemoved()

attributeReplaced()
Lifecycle events when the session is treated, and when its dcs{:\ro\/:d
related to sessions sessionCreated()
(excluding attribute- others well
related events) scssionDes{royedO (Noke: Khere 3¢ O Lreed

ver in the Sessions Eh3Y
to
Lifecycle events when the vequest is initialized or destroyed
lated t t Lk ]

{:le :din : ;‘c:::f‘se _s vequest/nitialized() (Notice the difference between the sessione—

<on is sessi ated(),
related events) scssionDes{royed() and vequest events—session 18 sessionCreate

vequest is v:qucsﬂni{ialiud().)

Lifecycle events when the context is initialized or destroyed
related to serviet e

- tontextnitialized)
context (excluding
attribute-related events) eontextDestroyed()
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attributes and listeners

Attribute Scope
ANSWERS
Exercise
Accessibility Scope What it’s good for
(who can see it) (how long does it live)
Context An‘/ part of the web app Lifetime of the Resourees you want the

(NOT thread—safel)

intluding sevvlets, JSPs,
SevvletContextListeners,
SevvletContextAttribute—

Listeners.

SevvletContext, which
means life of the deployed
app. [f sevver or app goes
down, the tontext is
destroyed (along with its
attributes).

entive application to

shave, intluding database
tonn:t{‘,ions, \)ND' |ooku‘>
names, email addvesses., ete.

HttpSession

(NOT thread—safel)

An\/ servlet or JSP with
aceess to this particular
session. Remember, a session
extends beyond a single client
vequest to span multiple
vequests b\/ the same ¢tlient,
whith eould g0 to diffevent
servlets.

The life of the session. A
session tan be destroyed
programmatically or tan
sim\?l\/ time—out. (We'll
90 into the details in
the Session Management
chapter.)

Data and vesourtes velated
£o this client’s session,

not just a single vequest.
Something that requires an
ongoing tonversation with
the client. A shopping cart
is a typical example.

Request

(Thread-safe)

An\/ yav{ 04(: the aF?Iica{ion
that has divect access to the
Request objeet. That mostly
means only the Servlets

and JSPs to whith the
vequest is forwarded using

a chucs{:Disya{:chcr. Also
Request—velated listeners.

The life of the Request,
which means until the
Sevvlet’s service() method
tompletes. [n other words,
for the life of the thread
(staek) handling this

vequest.

Pass'mg model info from
the controller to the view..
or any other data specific
1o a single client vequest.

you are here »
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code magnets answers

Code Magnets
ANSWERS
(configuring a context parameter in the DD)

<servlet-name>

<servlet-class> com.wickedlysmart.BeerTester </servlet-class>
Ty —

<context-param> i
| <param-name> i foo ' ’ </param-name> i

<param-value> bar ' </param-value> '
</context-param>

| BeerTest </servlet-name> '

This part is NOT vequired.

Not used:

<init—param> is used Lor sevvlet init —para™
pavameters, not tontext init pavameters. <ind

You find <init—param> ONLY inside a

<servlet> element.
<servlet-param>
Theve’s no such thing as <servlet—params.
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attributes and
CQFFEE
CREMN

ock Evam (Chapten 5

When using a RequestDispatcher, the use of which methods can often lead
1 toan IllegalStateException? (Choose all that apply.)

d A read
B. flush
C.write

D. getOutputStream

| W Wiy

E. getResourceAsStream

Which statements about ServletContext initialization parameters are true?
2 (Choose all that apply.)

[d A They should be used for data that
changes rarely.

B. They should be used for data that
changes frequently.

C. They can be accessed using
ServletContext.getParameter ().

D. They can be accessed using
ServletContext.getInitParameter ().

g U o o

E. They should be used for data that is specific
to a particular servlet.

[

F. They should be used for data that is applicable
to an entire web application.
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mock

3 Which types define the methods getAttribute () and setAttribute ()?
(Choose all that apply.)

[ A HttpSession

B. ServletRequest
C. ServletResponse
D. ServletContext
E. ServletConfig

| S R W Wy

F. SessionConfig

4 If a servlet is invoked using the forward or include method of
RequestDispatcher, which methods of the servlet’s request object can
access the request attributes set by the container? (Choose all that apply.)

[d A. getCookies ()

B. getAttribute ()

C. getRequestPath ()

D. getRequestAttribute ()

Uood

E. getRequestDispatcher ()

5 Which calls provide information about initialization parameters that are
applicable to an entire web application? (Choose all that apply.)

A. ServletConfig.getInitParameters ()

B. ServletContext.getInitParameters ()

C. ServletConfig.getInitParameterNames ()

D. ServletContext.getInitParameterNames ()

E. ServletConfig.getInitParameter (String)

oo dododd

F. ServletContext.getInitParameter (String)
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attributes and

6 Which statements about listeners defined in the javax. servlet package
are true? (Choose all that apply.)

1 A A servletResponseListener can be used to perform an action
when a servlet response has been sent.

[ B. An HttpSessionListener can be used to perform an action when
an HttpSession has timed out.

[ C. A servletContextListener can be used to perform an action
when the servlet context is about to be shut down.

[ D. A ServletRequestAttributeListener can be used to
perform an action when an attribute has been removed from a
ServletRequest.

1 E.A ServletContextAttributeListener can be used to perform an
action when the servlet context has just been created and is available
to service its first request.

7 Which is most logically stored as an attribute in session scope?
[ A. A copy of a query parameter entered by a user.

[d B. The result of a database query to be returned
immediately to a user.

[ C. A database connection object used by all web
components of the system.

d D.An object representing a user who has just logged into
the system.

d EA copy of an initialization parameter retrieved from a
ServletContext object.
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mock

8 Given this code from an otherwise valid HttpServlet that has also been
registered as a ServletRequestAttributeListener:

10. public void doGet (HttpServletRequest req,
HttpServletResponse res)

11. throws IOException, ServletException {

12. req.setAttribute (“a”, “b”);

13. req.setAttribute (“a”, “c¢”);

14. req.removeAttribute (“a”) ;

15. }

16. public void attributeAdded (ServletRequestAttributeEvent ev) {
17. System.out.print(“ A:” + ev.getName() + “->" + ev.getValue());
18. }

19. public void attributeRemoved (ServletRequestAttributeEvent ev) {
20. System.out.print (™ M:” + ev.getName() + “->" + ev.getValue());
21. }

22. public void attributeReplaced (ServletRequestAttributeEvent ev) {
23. System.out.print(“ P:” + ev.getName() + “->” + ev.getValue());
24. }

What logging output is generated?

A. A:a->b P:a->b

B. A:a->b M:a->c

C.A:a->b P:a->b M:a->c
D.A:a->b P:a->b P:a->null

E.A:a->b M:a->b A:a->c M:a->c

Lodoodd

F.A:a->b M:a->b A:a->c P:a->null

9 When declaring a listener in the DD, which sub-elements of the <listener>
element are required? (Choose all that apply.)

[d A <description>

B. <listener-name>

EI

[d C.<listener-type>
d D.<listener-class>
d

E. <servlet-mapping>
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attributes and

10 Which types of objects can store attributes? (Choose all that apply.)
1 A. ServletConfig

B. ServletResponse

C. RequestDispatcher

D. HttpServletRequest

| I W W

E. HttpSessionContext

11 Which are true? (Choose all that apply.)

[d A. When a web application is preparing to shutdown, the order
of listener notification is not guaranteed.

1 B. When listener-friendly events occur, listener invocation order
is not predictable.

[ C. The container registers listeners based on declarations in the
deployment descriptor.

[ D. Only the container can invalidate a session.

12 Which statements about RequestDispatcher are true (where
applicable, assume the RequestDispatcher was not obtained via a
call to getNamedDispatcher ())? (Choose all that apply.)

[d A. ARequestDispatcher can be used to forward a request to
another servlet.

[ B. The only method in the RequestDispatcher interface is
forward ().

[ C. Parameters specified in the query string used to create a
RequestDispatcher are not forwarded by the forward ()
method.

[ D. The servlet to which a request is forwarded may access the
original query string by calling getQueryString() on the
ServletRequest.

[ E. The servlet to which a request is forwarded may access the
original query string by calling getAttribute (“javax.
servlet.forward.query string”) on the
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mock

Which statements accurately describe how many instances of a servlet the
13 servlet container instantiates for each web application? (Choose all that apply.)

[ A If the servlet implements javax . servlet.SingleThreadModel, the
container may create one instance for each request.

[ B.If the servlet does not implement SingleThreadModel, the container
may create multiple instances of the servlet in the same JVM.

[d C.The <load-on-startup> web.xml element can determine how
many instances are created.

[ D. If the servlet does not implement SingleThreadModel, the
container will create no more than one instance per JVM.

1 What is the recommended way to deal with servlets and thread safety?
4 [ A. Write the servlet code to extend ThreadSafeServlet.
B. Have the servlet implement SingleThreadModel.

C. Log all servlet method calls.

M

D. Use local variables exclusively, and if you have to use instance
variables, synchronize access to them.
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attributes and

CQVFVFEE
CRAM

Cliapter 5 Answens

When using a RequestDispatcher, the use of which methods can often lead
ion? (Choos . b1
1 toan IllegalStateException? (Choose all that apply.) (Sevvlet X vy |

d A read
E( B. flush

~An |l|egalS{:a{cExLeF{ion is caused

d C. writ hen a vesponse has alveady been

e ‘:ommifjccdf 1o the client Cbhe fush
J D. getOutputStream method does that), and then you
1 E.getResourceAsStream attempt a forward.

Which statements about ServletContext initialization parameters are true?

2 (Choose all that apply.) (Cerdlet L& v 30)

[j A. They should be used for data that

changes rarely. ~Option B is intorreet betause
[ B. They should be used for data that SevvletContext init Faramc‘hc\rs are

changes frequently. on|\/ vead at Container start-up time.

[ C. They can be accessed using
ServletContext.getParameter ().

—Option C is intorveet

betause this method

D. They can be accessed using does not exist.
ServletContext.getInitParameter ().

[ E. They should be used for data that is specific —Option E is incorveet because
to a particular servlet. there is only one ServletContext

) ) objeet per web application.
F. They should be used for data that is applicable

to an entire web application.

215

Chapter 5. Being a Web App

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 5. Being a Web App

mock

3 Which types define the methods getAttribute () and setAttribute ()?
(Choose all that apply.) 27, 3b, 59)
) (Sevvlet VLA 7o 22
M A. HttpSession
B. ServletRequest
[ C.ServletResponse
i D. ServletContext
[ E. servletConfig

1 F SessionConfig

—bb)
If a servlet is invoked using the forward or include method of (Sevvlet LA b9
4’ RequestDispatcher, which methods of the servlet’s request object can

access the request attributes set by the container? (Choose all that apply.)

1 A getCookies () —Option B is the torveet method.

B.getAttribute () Wikh it you ean actess the container
. yoyula{ez javax.servlet. orward. Xxx and
- G getRequestrath() \')avaxscvvlc{.include.)(x%x attributes.
[d D.getRequestAttribute ()
[d E.getRequestDispatcher () =Options C and D vefer 4o

methods that don't exist.

Which calls provide information about initialization parameters that are VLA py 32)
5 . . A N (Sevvlet v
applicable to an entire web application? (Choose all that apply.)

1 A. servletConfig.getInitParameters () ’0‘,{.’-.0,15 A and B ave '.hcorrcé{: ”
1 B. ServletContext.getInitParameters () betause these methods do ot exist
[ C. ServletConfig.getInitParameterNames ()
D. ServletContext.getInitParameterNames () ~Options C and E are intorreet because
_fhe\/ provide aceess to servlet—specific
[ E. servletConfig.getInitParameter (String) initialization pavameters.

F. ServletContext.getInitParameter (String)

216

Chapter 5. Being a Web App

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 5. Being a Web App

attributes and

. 80)
‘Which statements about listeners defined in the javax. servlet package (Sevvlet VLA vy
6 are true? (Choose all that apply.)

~Option f is intorrett

[d A. A ServletResponseListener can be used to perform an action beeause these is no
when a servlet response has been sent. Scrvle{RCSYOHScL\S{’,ChCY

B. An HttpSessionListener can be used to perform an action when interface.
an HttpSession has timed out.

C. A ServletContextListener can be used to perform an action
when the servlet context is about to be shut down.

M D. A ServletRequestAttributeListener can be used to
perform an action when an attribute has been removed from a
ServletRequest. —Oyﬁon Eis

1 E.A ServletContextAttributeListener can be used to perform an incorrett because a

action when the servlet context has just been created and is available S‘“‘l’;‘tc"“{;"%ti,’:st;:‘:v
to service its first request. would be use
purpose.
Gevslet VL 73 59

7 Which is most logically stored as an attribute in session scope?

—Option A is intorveet beeause ?j query
d AA copy of a query parameter entered by a user. rameker is more Jﬁ‘l\"““\l e .
§ mediakely Lo peckorm an operation

[ B. The result of a database query to be returned _Oy{ion Bis -IhCOYY.CL{ bgcausc' suclh
immediately to a user. data is JC\/P'N‘—GH‘/ cither immediately
veturned or stored in re"\“cs't stope-

[ C. A database connection object used by all web —OP{;ion C is intorvect because (since it
components of the system. is not speeific 4o a particular session) it

should be stored in tontext seope.
g D. An object representing a user who has just logged into

the system.

[ E. A copy of an initialization parameter retrieved froma  —Option E is incorrect because servlet
ServletContext object. context parameters should stay with
the ServletContext objeet.
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mock

00)

(Sevvlet LA vy 199-2

Given this code from an otherwise valid HttpServlet that has also been
8 registered as a ServletRequestAttributeListener:

10. public void doGet (HttpServletRequest req,
HttpServletResponse res)

11. throws IOException, ServletException {

12. req.setAttribute (“a”, “b”);

13. req.setAttribute (“a”, “c¢”);

14. req.removeAttribute (“a”) ;

15. }

16. public void attributeAdded (ServletRequestAttributeEvent ev) {
17. System.out.print(“ A:” + ev.getName() + “->" + ev.getValue());
18. }

19. public void attributeRemoved (ServletRequestAttributeEvent ev) {
20. System.out.print (™ M:” + ev.getName() + “->" + ev.getValue());
21. }

22. public void attributeReplaced (ServletRequestAttributeEvent ev) {
23. System.out.print(“ P:” + ev.getName() + “->” + ev.getValue());
24. }

‘What logging output is generated?
d A A:a->b P:a->b

d B. A:a->b M:a->c ——T\rick\/_’ The Sc{Valuc

i C.A:a->b P:a->b M:a->c mg{ho% rdwvg{ﬂ:fl—\c
al the attribute i
d D.A:a->b P:a->b P:a->null V{h:caztribu{c was \reFlaccd-

d E.A:a->b M:a->b A:a->c M:a->c

d F A:a->b M:a->b A:a->c P:a->null

(Sevvlet VLA
When declaring a listener in the DD, which sub-elements of the <listener> _,;tion 104,
9 element are required? (Choose all that apply.)
{1349)

1 A <description>
1 B.<listener-name>

[ C.<listener-type>

_The <listener—tlass> sub—element is
the ONLY vequived sub—element of
L E.<servlet-mapping> {h <listener> element.

g D. <listener-class>

218

Chapter 5. Being a Web App
Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.

This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 5. Being a Web App

attributes and

)
10 Which types of objects can store attributes? (Choose all that apply.) (Pl
1 A. ServletConfig _Oy{ions A B, and C ave
1 B. ServletResponse invalid because _{‘)\f‘ types do Note: The other two
[ C.RequestDispatcher ot store atbributes types velated to sevvlets,
that tan store attributes
D. HttpServletRequest are HttpSession and

] E.HttpSessionContext  —Option E is invalid because ServletContext.

there is no such type.

os. @l -84)

LA v
Which are true? (Choose all that apply.) (Servlet

1

[d A When a web application is preparing to shutdown, the order _0‘;{\07\5 A and B are
of listener notification is not guaranteed. intorrett because the

. : . . . tontainer uses the
[ B. When listener-friendly events occur, listener invocation order determine the m{.;ma{mn

is not predictable. order of vegistered listeners.

C. The container registers listeners based on declarations in the
deployment descriptor.
[ D. Only the container can invalidate a session. ~Option D is incorveet because a

servlet ean invalidate a session usin
the HttpSession.invalidate() mc{hos.

Which statements about RequestDispatcher are true (where (Sevviet V1.4 oy b5)
12 applicable, assume the RequestDispatcher was not obtained via a
call to getNamedDispatcher ())? (Choose all that apply.)

i A. A RequestDispatcher can be used to forward a request to

another servlet. .
—Option B is intorveet

[ B. The only method in the RequestDispatcher interface is betause the interface also
forward (). tontains an intlude method.

[ C. Parameters specified in the query string used to create a
RequestDispatcher are not forwarded by the forward () —OP{iOh C is intorveet
method. because suth parameters

4 ) ) ave forwarded in this ease.

D. The servlet to which a request is forwarded may access the
original query string by calling getQueryString() on the
ServletRequest.

d E. The servlet to which a request is forwarded may access the
original query string by calling getAttribute (“javax.
servlet.forward.query string”) on the
ServletRequest.
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mock

x)
Which statements accurately describe how many instances of a servlet the (Sevvlet spec ¥ x
13 servlet container instantiates for each web application? (Choose all that apply.)

M A If the servlet implements javax.servlet.SingleThreadModel, the
container may create one instance for each request.

[ B. If the servlet does not implement SingleThreadModel, the container
may create multiple instances of the servlet in the same JVM.

[ C. The <load-on-startup> web.xml element can determine how —Option C is intorrect
many instances are created. betawe the
<Io&d—on—s{:8r{‘,u >
dcploymenf—dcscripﬁov
element determines the
order of instantiation, not
the number of instances.

v D. If the servlet does not implement SingleThreadModel, the
container will create no more than one instance per JVM.

(Sevvlet spet ¥ D

What is the recommended way to deal with servlets and thread safety?

LN

Write the servlet code to extend ThreadSafeServlet. _0‘,{,0,\ A and B a(‘frcginul”{:c;k
CateServie oes
[ B. Have the servlet implement SingleThreadModel. b‘f:i‘,.sl—?:eé& Sewvlet AP
no .
A C. Log all servlet method calls. and the ASinslcThrcadModel is

M D. Use local variables exclusively, and if you have to use instance

dczrctakcd In vevsion L4 and
variables, synchronize access to them.

not vetommended..
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Chapter 6. Conversational state

6 session management

Conversational state

You were listening
to your iPod when I was
teaching the class on
session management. You
have dishonored the
Container...

I have failed... one
customer's items ended up in
a different customer's shopping
cart. My app could not
recognize the clients...

J

Web servers have no short-term memory. As soon as they
send you a response, they forget who you are. The next time you make a
request, they don’t recognize you. In other words, they don’t remember what
you've requested in the past, and they don’t remember what they’ve sent you
in response. Nothing. Sometimes that'’s fine. But sometimes you need to keep
conversational state with the client across multiple requests. A shopping cart
wouldn’t work if the client had to make all his choices and then checkout in a

single request. You'll find a surprisingly simple solution in the Servlet API.
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official Sun exam

OBIECTIVES
Ssp——

Session Management Coverage Notes:

4.1 Write servlet code to store objects into a All four of the exam objectives on session
session object and retrieve objects from a management are covered completely in this
session object. chapter (although some of these topics were

touched on in the previous chapter). This
chapter is your one chance to learn and

4.2 Given a scenario describe the APIs used to memorize these topics, so take your time.

access the session object, explain when the
session object was created, and describe the
mechanisms used to destroy the session object,
and when it was destroyed.

4.3 Using session listeners, write code to respond to
an event when an object is added to a session,
and write code to respond to an event when a
session object migrates from one VM to another.

4.4 Given a scenario, describe which session
management mechanism the Web container
could employ, how cookies might be used to
manage sessions, how URL rewriting might be
used to manage sessions, and write servlet code
to perform URL rewriting.
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session

I want the beer app
to have a back and forth
conversation with the client...
wouldn't it be cool if the user
answers a question, and then the
web app responds with a new
question based on the answer to
the previous ones?

Kim wants to keep client-specific
state across multiple requests
MUTTIpIe

Right now, the business logic in the model
simply checks the parameter from the request
and gives back a response (the advice). Nobody
in the app remembers anything that went on
with this client prior to the current request.

What he has NOW:

public class BeerExpert {
public ArrayList getBrands (String color) {
ArrayList brands = new ArrayList();

if (color.equals (“amber”)) {
brands.add (“Jack Amber”); We theek the one
\ " brands.add (“Red Moose”); intoming Yaramd‘,c‘f
} else { (Lo\OY‘) and S‘Nc batk

brands.add(“Jail Pale Ale”); the final vesponse
| | brands.add (“Gout Stout”); (an avvay © brands

1 } : olor)-
| " return brands; (/ hat fit that ¢ ov{:

} This isnt very sma*
} advice-

What he WANTS:

public class BeerExpert {

The model (the business Iogit) pubijcPNextRespigsetgetAdv1cE (Szrlig ansxger) {
) rocess client answer ooking a
has to figure out whether it has y oo ket vy g N
enough information £o mak ALL of the client’s previous answers, as we
make 3 // as the answer from the current request.

\rClic).mmc»nda{io,\ (in other words, // if there’s enough info, return final advice,
to Swf final adviee), and if it // else, return the next question to ask
doesn’t, it has to give back the )

next question to ask the user. }

Assume the NextResponse class entapsulates
SSum

i he user, and
hing to display {or Lhe vse :
o ':C:: Jc{::?{ inditates whether s {J:c final
sa:::c: viommcnda‘bon or another question:
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client

It’s supposed fo work like a REAL conversation...

Umbrella drinks? Oooooh,
that's just WRONG. Good
thing you called... let me ask you
some questions—first, do you want
something dark, amber, or pale?

Dude, I'm at Joe's beach
party and I am holding in

my hand, as I speak, a foofy red
umbrella drink...you gotta get
some beer over here NOW!

We heed some
better drinks at this
party. I gotta call
Kim...

No problem...
T have some
outsourced bitter
ale I can send
over.

Dude... would I be
working as a computer
book model if I didn't need
the money? OF COURSE T
care about price!

Well, I like dark... but
this is a wimpy-looking
crowd, so I'll say amber to
be safe.

Hmmm... T
have a lot of

ambers... do you

care about price?
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How can he track the client’s answers?

Kim’s design won’t work unless he can keep track of everything
the client has already said during the conversation, not just the
answer in the current request. He needs the servlet to get the
request parameters representing the client’s choices, and save it
somewhere. Each time the client answers a question, the advice
engine uses all of that client’s previous answers to come up with
either another question to ask, or a final recommendation.

What are some options?

Use a stateful session enterprise javabean @

Sure, he could do that. He could have his servlet become a
client to a stateful session bean, and each time a request comes
in he could locate that client’s stateful bean. There are a lot of
little issues to work out, but yes, you can certainly use a stateful
session bean to store conversational state.

But that’s way too much overhead (overkill) for this app!
Besides, Kim’s hosting provider doesn’t have a full J2EE server
with an EJB Container. He’s got Tomcat (a web Container) and
that’s it.

—

Use a database

This would work too. His hosting provider does allow access to
MySQL, so he could do it. He could write the client’s data to a
database... but this is nearly as much of a runtime performance
hit as an enterprise bean would be, possibly more. And way more
than he needs.

Use an HttpSession et

But you already knew that. We can use an HttpSession object to
hold the conversational state across multiple requests. In other
words, for an entire session with that client.

(Actually, Kim would still have to use an HttpSession even if he
did choose another option such as a database or session bean,
because if the client is a web browser, Kim still needs to match
a specific client with a specific database key or session bean ID,
and as you'll see in this chapter, the HttpSession takes care of
that identification.)

session

An HttpSession object can
hold conversationa] state
across multiple requests
from the same client.

In other words, it persists
for an entire session with
a specific client.

‘We can use it to store

everything we get hack
from the client in al] the

requests the client makes
during a session.
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sessions in

L]
How sessions work
Diane selects "Dark” The Container sends the The BeerApp thread finds the
and hits the submit request to a new thread of session associated with Diane, and
button. the BeerApp servlet. stores her choice ("Dark") in the
session as an atfribute.
- i
[ =) ! .
3 m setAttribute()
/—\/
b Contai d«‘v
s Web Container &Hp Sess

/ /

@ The servlet runs its business logic (including
calls to the model) and returns a response... in
this case another question, "What price range?"

-
\;/W = o@y—
/ / ) eb Container %Sese\
@ Diane considers the new The Container sends the The BeerApp Thrgad ﬁnd;
question on the page, request to a new thread of ~ the session associated with
selects "Expensive” and the BeerApp servlet. Diane, and stores her new -
hits the submit button. choice ("Expensive") in the Same client
session as an attribute. Same servlet
'= Different request
! Different thread
m /\) setAttribute() 3, Same session
'

Web Container
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session
@ The servlet runs its business logic
(including calls to the model) and
returns a response... in this case
another question.
o =
Web Contai o(‘v
eb Container R
: / y Hipsest
Meanwhile, imagine ANOTHER client goes to the beer site...
@ Diane's session is still The Container sends Terri's ~ The BeerApp thread starts
active, but meanwhile request to a new thread of a new Session for Terri, and
Terri selects “Pale” and the BeerApp servlet. calls setAttribute() fo store
hits the submit button. her choice (“Pale").
. Diane =
,f ] Web Container &HpSes‘»‘
Different client
Same servlet
We dor't want Tevei and Different request

RS
i ; Different thread
Diane's answers mixed up-- “1psessS Different session
so they eath need their own

sepavate session ob\')cd:-

227
Tevvi

Chapter 6. Conversational state

Head First Servlets and JSP By Bert Bates, Kathy Sierra, Bryan Basham ISBN: 0596005407 Publisher: O'Reilly  Prepared for Stephen Goss, Safari ID: stephengoss@gmx.net
Print Publication Date: 8/1/2004 User number: 747221 Copyright 2007, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 6. Conversational state

recognizing the

One problew... how does the Container

know who the client is?

The HTTP protocol uses stateless connections. The client
browser makes a connection to the server, sends the request,
gets the response, and closes the connection. In other words,
the connection exists for only a single request/response.

Because the connections don’t persist, the Container doesn’t
recognize that the client making a second request is the
same client from a previous request. As far as the Container’s

concerned, each request is from a new client.

But things were
going so well... T thought
we had a relationship...

therejare no

Dumb Questions
Why can’t the Container just use the IP address of
the client? It’s part of the request, right?

.
A' Oh, the Container can get the IP address of the
request, but does that uniquely identify the client? If you're
on a local IP network, you have a unique IP address, but
chances are, that’s not the IP address the outside world
sees.To the server, your IP address is the address of the
router, so you have the same IP address as everybody else
on that network! So that wouldn't help.You'd have the
same problem—the stuff Jim puts in his shopping cart
might end up in Pradeep’s cart, and vice versa. So no, IP
address isn't a solution for uniquely identifying a specific
client on the internet.
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I'm sorry, but I don't
remember you. I'm sure we
shared good times together,
but we'll have to start over.

How will the Container
recoghnize it's Diane and not
Terri? HTTP is stateless,

so each request is a new
connection...

{
|
.4

‘.f
Q

.
Q’ Well then how about security info? If the user
is logged in, and the connection is secure (HTTPS), the
Container knows EXACTLY who the client is, right?

N
A' Yes, if the user is logged in and the connection is
secure, the Container can identify the client and associate
him with a session. But that’s a big if. Most good web site
design says,“don’t force the user to log in until it really
matters, and don't switch on security (HTTPS) until it really
matters.” If your users are just browsing, even if they're
adding items to a shopping cart, you probably don't
want the overhead (for you or the user) of having them
authenticate to the system until they decide to checkout!
So, we need a mechanism to link a client to a session that
doesn't require a securely authenticated client. (We'll go
into security details in the... wait for it... Security chapter.)
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session

The client needs a unique session IP

The idea is simple: on the client’s first request, the Container
generates a unique session ID and gives it back to the client
with the response. The client sends back the session ID with

each subsequent request. The Container sees the ID, finds the
matching session, and associates the session with the request.

Yes, but I'm state-challenged and
won't remember you, so I'm giving
you a unique session ID. You MUST give

that back to me each time you make a
request, so I'll know it's you.

Hey server, here's
my first request, with
the parameter “dark". Can
we start a conversation?

Container

Let's see..#42... oh, there
you are! Yes, T remember

you now. Last time you said that
you liked “dark"” beer...

Here's my second
request, with the parameter
“ale”. My ID# is 42... do
you remember me?

request, “ale”, ID# 42

Container
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the joy of

How do the Client and Container
exchange Session IV info?

Somehow, the Container has to get the session ID to the
client as part of the response, and the client has to send back
the session ID as part of the request. The simplest and most
common way to exchange the info is through cookies.

Gookie:;% Ii' :

Here's your
cookie with the
session ID inside...

“Set—Cookie” is just another
header sent in ﬁhc vesponse.

TTP/1.1 200 OK .5
I;G:!:-C/()okie: JSESSION|D=0AABGCSDE4
Content-Type: :;;’;“ml
ety 03 03:25:40 GMT
S e
Connection: close

<html>

"2 /heml>

HTTP Response

“Cookie” is another header
sent in the vequest.

OK, here's the cookie
with my request

POST /select/selec
Host: www.wickedlysmart.
User-Agent: Mozilla/s.

Cookie: JSESS|O

Accept: text/xmlapplicatio,

tBeerTaste2.do HTTP/1.1

com

NID=0AA86CSDE415
n/xmi,zpph(anun/xh[meml text/
E,vldeo/x~mng,1mage/
0.1

a=0.5
Accept-Encoding: gzip, deflare

html;q=o, 9,text/plain;q=0..
Jpeg.image/gif.q=.3
Accept-Language: en-us,en

Png,image/

HTTP Request
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session

The best part: the Container does
virtually all the cookie work!

You do have to tell the Container that you want to create or use

a session, but the Container takes care of generating the session

ID, creating a new Cookie object, stuffing the session ID into the
cookie, and setting the cookie as part of the response. And on
subsequent requests, the Container gets the session ID from a cookie
in the request, matches the session ID with an existing session, and
associates that session with the current request.

Sending a session cookie in the RESPONSE:

or session)

Yfou ask the "D\““Jc\iks everything

Y A
HttpSession session = EEYetlINeNITVEERS NP % and the Cov\b"‘c\? donk have to

clse into attion | ou

do anything else!
That’s it. Somewhere in your service method you ask for a d does more than ")us‘h
session, and everything else happens automatically. (This metho o bk the F[RST
eveate 3 scss‘kc”.{ on the rct\ut#ﬁ, v

You don’t make th HittpSessi bject y 1f. i
ou don’t make the new HttpSession object yourse Lime You invd € obe sent with

You don’t generate the unique session ID. will eause a to heve's still not
e. Now,
You don’t make the new Cookie object. Ehe racs{::‘ﬂm elient will ACCEP\nTad
uavan ) n0 ahe
You don’t associate the session ID with the cookie. %\,‘c tookie.- but weve SCH’"‘S
)
You don’t set the Cookie into the response of ourselves
(under the Set-Cookie header).
All the cookie work happens behind the scenes.
Getting the session ID from the REQUEST:
e
HttpSession session = Ba=le P36 ALIEERNQ) Whoa! The method 1. .
f session (D ¢ookie s Zv 4 TTING a
. n H .
Look familiar? Yes, it’s exactly the same method used to with an C*isfing sgssion)»i‘:{r:ma *
generate the session ID and cookie for the response! as SEND/NG a session D . ;_Sa"‘c
ou OoKie.
IF (the request includes a session ID cookie) \/:::z'zc({?z'h"/ SEE the session
ai
find the session matching that ID he session to 5iv: L;J%hfzo;oijh ask
ELSE IF (there’s no session ID cookie OR there’s no current
session matching the session ID)
create a new session.
All the cookie work happens behind the scenes.
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