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What will you learn from this book?

Looking to study up for the new J2EE 1.5 Sun Certified Web
Component Developer (SCWCD) exam? Head First Servlets and JSP
doesn't just give you a bunch of facts to memorize; it drives knowledge
straight into your brain. You'll interact with servlets and JSPs in ways
that help you learn quickly and deeply. And when you're through
with the book, you can take a brand-new mock exam, created
specifically to simulate the real test-taking experience.

Load the three stopes into your brain.
N

set ;-
Database.
Connection

"Concurrent

42

C—_/Y " o
Everyone in the application has access
JSP

Undevstand how the tontainer protesses

mlﬁH’,l?lC V'C‘\VCS%S {D a Sihslc SCYV|C£~ The session is passivated in one VM and
i in

Face the facts, dot-boy.
T'm way cooler than you. Do
you know what it says in the
spec about you? It calls you “a
convenience operator”. That's
almost too cute.

Oh come on, seriously,
does ANYBODY use arrays

anymore? Arrays and lists are
so... 2003. Linear. Boring.

°

[ ] D)
K Meet the Expression

Language operators.

within a app.

Container { | T
request o T w2
?izri[ Lk ” e ‘;'—E";_‘I? I get ready fomove /‘-\\‘Y ( | ,Of— Now I have you... \\l=
===21) Serviet /fﬁh l psess® "y psess® Container A-2
B [Container A-1 to
. thread A threadB) .o ’ R\\ 5\
"ngfmés, mém:‘m Learn the kcy milestones in an H‘{:‘EPSCSSion.

Why does this book look so different?

We think your time is too valuable to waste struggling with new
concepts. Using the latest research in cognitive science and learning
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“It’s fast, irreverent,
fun, and engaging.
Be careful—you
might actually learn
something!”

—Ken Arnold, co-author
(with James Gosling,
creator of Java),

The Java Programming
Language

“...It’s definitely time to
dive in—Head First.”

—Scott McNealy, Sun
yystems Chairman,
President, and CEO

“For our Servlet/JSP
classes, we bought
more than ten books,
without finding any
one really satisfying
our teaching needs...
Until we found the
pedagogical gem you
now hold in your
hands! Head First
books simply make us
better teachers.”

—Philippe Maquelt,
Senior Instructor at Loop
Factory, Brussels




Praise for Head First Serviets and JSP™

“This Head Furst Servlets book is as good as the Head First I|fB book, which made me laugh AND gave me
97% on the exam!”

—Jef Cumps, J2EE consultant, Cronos

“For our Servlet/JSP classes, we bought more than ten books, without finding any one really satisfying
our teaching needs... Until we found the pedagogical gem you now hold in your hands! Head First books
simply make us better teachers... Thank you so much for that!”

—Philippe Maquet: Senior Instructor at Loop Factory, Brussels

“There is no better introduction into the Servlet technology on the market than Head First Servlets & FSP.
If you are new to web development with Java and you want an easy read which you really understand,
then you have no other choice but to grab a copy of this book.”

—Oliver Roell, SCJP, SCJD, SCBCD, SCWCD, and SCEA

“Head First Servlets and JSPs is the first book I recommend to developers, both new and experienced,
who are interested in learning to do more with Java EE. Nothing else out there even comes close.

—Theodore Casser, senior software developer, Nanavati Consulting

“I thought I knew JSP/Servlets before picking up Head First, but later after reading the book I really
knew that I know JSP/Servlets. I appreciate the amazing style of writing in the Head First series.”

—]Jothi Shankar Kumar. S

“When I read my first book from the Head First series, I realized how much fun learning a technology or
methodology can be. It makes you glide through the learning process so easily, and it makes the learning
stick to the walls of your brains.

The latest one I have read is Head Furst Serviets & JSP. 1 picked this one when I was tired of reading big
books for the SCWCD exam...After reading this book once, not only did I understand everything, but it
really stayed there. I really really recommend this book to all the aspirants of SCWCD.

—Neeraj Singhal, senior software consultant



Praise for the Head First approach

“Java technology is everywhere—in mobile phones, cars, cameras, printers, games, PDAs, ATMs, smart cards,
gas pumps, sports stadiums, medical devices, Web cams, servers, you name it. If you develop software and
haven’t learned Java, it’s definitely time to dive in—Head First.”

—Scott McNealy, Sun Microsystems Chairman, President and CEO

“It’s fast, irreverent, fun, and engaging, Be careful—you might actually learn something!”

—Ken Arnold, former Senior Engineer at Sun Microsystems
Co-author (with James Gosling, creator of Java),
The Java Programming Language

“Until now, I could not have imagined a person smiling while studying an I'T book! Using Head First EJB
materials, I got a great score (91%) and set a world record as the youngest SCBCD, 14 years.”

—Afsah Shafquat
(world’s youngest Sun Certified Business Component Developer)

“I received the book yesterday and started to read it on the way home... and I couldn’t stop. I took it to
the gym and I expect people saw me smiling a lot while I was exercising and reading. This is tres ‘cool.”
It 1s fun but they cover a lot of ground and they are right to the point. I'm really impressed.”

—Erich Gamma, IBM Distinguished Engineer,
and co-author of Design Patterns

“Head First Design Patterns manages to mix fun, belly laughs, insight, technical depth and great practical
advice in one entertaining and thought provoking read. Whether you are new to design patterns, or have
been using them for years, you are sure to get something from visiting Objectville.”

—Richard Helm, coauthor of “Design Patterns” with rest of the
Gang of Four - Erich Gamma, Ralph Johnson and John Vlissides

“I feel like a thousand pounds of books have just been lifted off of my head.”
—Ward Cunningham, inventor of the Wiki and founder of the Hillside Group

“Head First Object-Oriented Analysis and Design is a refreshing look at the subject of OOA&D. What sets
this book apart is its focus on learning. There are too many books on the market that spend a lot of
time telling you why, but do not actually enable the practitioner to start work on a project. Those books
are very interesting, but not very practical. I strongly believe that the future of software development
practice will focus on the practitioner. The authors have made the content of OOA&D accessible and
usable for the practitioner ”

— Ivar Jacobson, Ivar Jacobson Consulting



Praise for the Head First approach

“The book does a good job of capturing that entertaining, visually oriented, ‘Head First” writing style.
But hidden behind the funny pictures and crazy fonts is a serious, intelligent, extremely well-crafted
presentation of OO Analysis and Design. This book has a strong opinion of how to design programs,
and communicates it effectively. I love the way it uses running examples to lead the reader through the
various stages of the design process. As I read the book, I felt like I was looking over the shoulder of an
expert designer who was explaining to me what issues were important at each step, and why.”

— Edward Sciore, Associate Professor, Computer Science Department
Boston College

“I just finished reading HFF OOA&D, and I loved it! The book manages to get across the essentials of
object-oriented analysis and design with UML and use cases, and even several lectures on good software
design, all in a fast-paced, easy to understand way. The thing I liked most about this book was its focus
on why we do OOA&D—to write great software! By defining what great software is and showing how
each step in the OOA&D process leads you towards that goal, it can teach even the most jaded Java
programmer why OOA&D matters. This is a great ‘first book’ on design for anyone who is new to Java,
or even for those who have been Java programmers for a while but have been scared off by the massive
tomes on OO Analysis and Design.”

— Kyle Brown, Distinguished Engineer, IBM

“Head First Software Development is a whimsical but very thoughtfully designed series of information
diagrams and clever illustrations meant to accurately and clearly convey information directly into YOUR
brain. It’s a whole new kind of book.”

— Scott Hanselman
Software Developer, Speaker, Author
Scott Hanselman’s Computer Zen

“Head Furst Software Development tackles the aspects of software development that are rarely taught in class,
but you REALLY need to know.”

— Keith Wichmann, SOA architect,
Johns Hopkins University, Applied Physics Laboratory

“Head First Software Development teaches many valuable lessons that will help anyone deliver quality
software on time and on budget. Following the core principles taught in this book will help keep your
project on track from start to finish. No matter how long you’ve been developing software, Head First
Software Development will give you essential tools for developing successful projects from start to finish.”

— Adam Z. Szymanski, Software Project Manager, Naval Research Laboratory
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Intro

Your brain on Servlets. Here you are trying to learn something, while here
your brain is doing you a favor by making sure the learning doesn't stick. Your brain’s
thinking, “Better leave room for more important things, like which wild animals to avoid
and whether naked snowboarding is a bad idea.” So how do you trick your brain into

thinking that your life depends on knowing Servlets?

Who is this book for? XX
We know what your brain is thinking xx1
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Bend your brain into submission XV
What you need for this book XXV1
Passing the certification exam xXxXViil
Technical reviewers XXX
Acknowledgments XXx1
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Why use Serviets & JSPs

Web applications are hot. How many GUI apps do you know that are used by

millions of users worldwide? 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 you need servlets and JSPs. Because plain old static HTML pages are so,

well, 1999. Learn to move from web site to web app.
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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.)

Server

2

Exam objectives

What web servers and clients do, and how they talk?

Two-minute guide to HTML

What is the HT'TP protocol?

Anatomy of HT'TP GET and POST requests and HT'TP responses
Locating web pages using URLs

Web servers, static web pages, and CGI

Servlets Demystified: write, deploy, and run a servlet

JSP is what happened when somebody introduced Java to HTML

Web app architecture

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

the servlet or at least allocate a thread to handle the request. Somebody has to call the

servlet's doPost() or doGet() method. Somebody has to get the request and the response

to the servlet. Somebody has to manage the life, death, and resources of the servlet. In

this chapter, we'll look at the Container, and we’ll take a first look at the MVC pattern.
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class Foo
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Exam Objectives

What is a Container and what does it give you?

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

Naming servlets and mapping them to URLs using the DD
Story: Bob Builds a Matchmaking Site (and MVC intro)

A Model-View-Controller (MVC) overview and example

A “working” Deployment Descriptor (DD)

How J2EE fits into all this
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Tomcat-specific

This divectory name also vepresents

the “context voot” which Tomeat
uses when vesolving URLs. We'll
explore this concept in great detail
in the deployment chapfer

table of contents

Mini MVC tutorial

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. Next, you need to set up your deployment
environment following the servlet and JSP specs and Tomcat requirements. True, this is a

small app... but there’s almost NO app that’s too small to use MVC.

............................................................. EXam Ob\jecli\/es 68
e L .
Part of the Let’s build an MVC application; the first design 69
Servlets spec - Create the development and deployment environments 72
resultjsp
Bl Th veboad Create and test the HT'ML for the initial form page 75
I " & File MUST be in .
- WEB-INF Create the Deployment Descriptor (DD) 77
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WEB-INF/elasses.

BeerSelect.class BeerExpert.class

Idempotency
is nothing to be
ashamed of ...

NOT Idempotent

vlet sends back a response

that later in the book), then you MUST put the Enhance the controller to call the model 83
package directory strueture immediately under

Create and deploy the view component (it’s a JSP) 87
Enhance the controller servlet to call the JSP 88

Being a Serviet

Servlets need help. When a request A servlet'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. And your servlet

code has to know how to send a response. Or not...

Exam Objectives 94
A servlet’s life in the Container 95
Servlet initialization and threads 101
A Servlet’s REAL job is to handle GET and POST requests. 105
The story of the non-idempotent request 112
What determines whether you get a GET or POST request? 117
Servlet uses the posT  dending and using parameter(s) 119
dota fo Update fhe So that’s the Request... now let’s see the Response 126

Servlet redirect vs. request dispatcher 136
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| = You can set response headers, you can add response headers 133

Client ]z [ with a generated HTML page.

Review: HttpServletResponse 140
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Being a web app

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 job may depend on the answers.

Exam Objectives 148
Init Parameters and ServletConfig to the rescue 149
How can a JSP get servlet init parameters? 155
p Context init parameters to the rescue 157
Comparing ServletConfig with ServletContext 159
Sl sccs She wants a ServletContextListener 166
Session Attributes Tutorial: a simple ServletContextListener 168
"""" Compile, deploy, and test your listener 176
e The full story, a ServletContextListener review 178
Servier 8 Eight Listeners: they’re not just for context events... 180
Accessible to only those with access to a specific HttpSession

What, exactly, is an attribute? 185

REQUEST Attributes ) . )
The Attribute API and the dark side of attributes 189

“BeerRecommendation”
e Context scope isn’t thread-safe! 192
Controller JSP View

Accessible to only thosz with access o a specific ServiztRequest The prOblCm in slow motion... 193
Trying out Synchronization 195
Are Session attributes thread-safe? 198
The SingleThreadModel 201
Only Request attributes and local variables are thread-safe! 204
Request attributes and Request dispatching 205
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Conversational state

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. They don’t remember what you’ve requested in the past, and they don't
remember what they’ve sent you in response. Nothing. 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.

Here' > 1 o
e e Exam Objectives 224
2 session ID inside...
ek Cocil sy ambher It’s supposed to be a conversation, (how sessions work) 226
header sent in Ehe vesponse °
o . . . .
= Session IDs, cookies, and other session basics 231
HTTR/13 200 o:slomn=ousacm:us T —_—
\l URL rewriting: something to fall back on 237
When sessions get stale; getting rid of bad sessions 241
Can I use cookies for other things, or are they only for sessions? 250
e e Key milestones for an HttpSession 254
OK:here's he caoke b tre et , Ce
with my request Don’t forget about HttpSessionBindingListener 256

©
° -

) = Session migration 257

Listener examples 261

HTTP Request

Being a JSP

A JSP becomes a servlet. Aserviet that you don't create. The Container looks
at your JSP, translates it into Java source code, and compiles it into a full-fledged Java
servlet class. But you've got to know what happens when the code you write in the JSP
is turned into Java code. You can write Java code in your JSP, but should you? And if

not Java code, what do you write? How does it franslate into Java code? We'll look at

six different kinds of JSP elements—each with its own purpose and, yes, unique syntax.

You'll learn how, why, and what to write in your JSP. And you’ll learn what not to write.

Exam Objectives 282
is translated to Create a simple JSP using “out” and a page directive 283
JSP expressions, variables, and declarations 288
0 .

— {\\é\\o")\ MyJSP_jspjava Time to see a JSP-generated servlet 296
¢ The out variable isn’t the only implicit object... 298

loaded and . e e
initialized The Lifecycle and initialization of a JSP 306
LN /@ While we’re on the subject... let’s talk more about the three directives 314
MyJsp_jsp  Scriptlets considered harmful? Here’s EL 317

MyJSP_jsp.class Servlet . .

But wait... we haven’t seen: actions 323
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Script-free pages

Lose the scripting. Do your web page designers really have to know Java?

Do they expect server-side Java programmers to be, say, graphic designers? And even
if it's just you on the team, do you really want a pile of bits and pieces of Java code in
your JSPs? Can you say, “maintenance nightmare”? Writing scriptless pages is not just
possible, it's become much easier and more flexible with the new JSP 2.0 spec, thanks

to the new Expression Language (EL). Patterned after JavaScript and XPATH, web

Don't expect
ME to strip out your
redundant opening and
closing tags.

designers feel right at home with EL, and you'll like it too (once you get used to it). But

there are some traps... EL looks like Java, but isn’t. Sometimes EL behaves differently

than if you used the same syntax in Java, so pay attention!

0]
a
\‘ Exam Objectives 344
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When attributes are beans 345
Standard actions: useBean, getProperty, setProperty 349
Can you make polymorphic bean references? 354
The param attribute to the rescue 360
(‘D The Header file (“Header.jsp”)
L ons sock 10s8.</strong></om h Converting properties 363
d e, ? ,3 Expression Language (EL) saves the day! 368
<henl><body>
pté include fle="Header. Jup™t> <br> \oie e Using the dot (.) operator to access properties and map values 370
all the HTML and
BODY +tags from . . .
T tentas b The [] gives you more options (Lists, arrays...) 372
it More dot and [ | operator details 376
@ The Footer file (“Footer.hlml")l, . L. .
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We know how to make SOAP suck less.
el Q) She doesn’t know about JSTL tags (a preview) 417
Contact us at: likewecare@wickedlysmart.com
home pize @ Reviewing standard actions and include 417
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Custom tags are powerful

Sometimes you need more than EL or standard actions. what if
you want to loop through the data in an array, and display one item per row in an HTML
table? You know you could write that in two seconds using a for loop in a scriptlet. But
you’re trying to get away from scripting. No problem. When EL and standard actions
aren’t enough, you can use custom tags. They'’re as easy to use in a JSP as standard
actions. Even better, someone’s already written a pile of the ones you’re most likely to
need, and bundled them into the JSP Standard Tag Library (JSTL). In this chapter we’'ll

learn to use custom tags, and in the next chapter we’ll learn to create our own.

Exam Objectives 440
Looping without scripting <c:forEach> 446
The AvayList veest athribute Conditional control with <c:if> and <c:choose> 451
e Using the <c:set> and <c:remove> tags 455
:forEach var="listElement” items=" ies}” . . .
<eiforfach var=rlistElemgpt” items="$imovies}” > With <c:import>, there are now #ree ways to include content 460
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When even JSTL isn’t enough...

Sometimes JSTL and standard actions aren’t enough. when you
need something custom, and you don’t want to go back to scripting, you can write your
own tag handlers. That way, your page designers can use your tag in their pages, while
all the hard work is done behind the scenes in your tag handler class. But there are three
different ways to build your own tag handlers, so there’s a lot to learn. Of the three, two

were introduced with JSP 2.0 to make your life easier (Simple Tags and Tag Files).
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how to use this book

Who is this book for?

If you can answer “yes” to all of these:

@ Do you know how to program in Java (you don’t need
to be a guru)?

@ Do you like to tinker — do you learn by doing, rather
than just reading? Do you want to learn, understand,
and remember servlets and JSPs, and pass the
SCWCD for Java EE 1.5 exam?

@ Do you prefer stimulating dinner party conversation
to dry, dull, academic lectures?

this book is for you.

Who should probably back away from this book?

If you can answer “yes” to any of these:

Are you completely new to Java? You don’t need to
be an advanced programmer, but if you don’t have any
experience, go pick up a copy of Head First Java, right
now, and then come back to this book.

Are you a kick-butt Java programmer looking for a
reference book?

Are you a Java EE veteran looking for ultra-advanced
server techniques, server-specific how-to’s, enterprise
architecture, and complex, robust, real-world code?

@ Are you afraid to try something different? Would
you rather have a root canal than mix stripes with
plaid? Do you believe that a technical book can’t be
serious if Java components are anthropomorphized?

this book is not for you. E@

[Note from mavketing: This bog\( is
for anyone with 3 evedit tavd-
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the intro

We know what you're thinking.

How can this be a serious programming book?”
What’s with all the graphics?”

Can I actually learn it this way?”

And we know what your brain is thinking. f

Your brain craves novelty. It’s always searching, scanning, waiting for
something unusual. It was built that way, and it helps you stay alive.

So what does your brain do with all the routine, ordinary, normal things
you encounter? Everything it can to stop them from interfering with the
brain’s real job—recording things that matter. It doesn’t bother saving
the boring things; they never make it past the “this is obviously not
important” filter.

How does your brain krow what’s important? Suppose you’re out for
a day hike and a tiger jumps in front of you, what happens inside your
head and body?

Neurons fire. Emotions crank up. Chemicals surge.

Great. Only
800 more dull,
dry, boring pages.

And that’s how your brain knows...

This must be important! Don’t forget it!

But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free zone. \/gue \)Ya.:" J('\“:\Ls
You're studying. Getting ready for an exam. Or trying to learn some THS isn t wo

tough technical topic your boss thinks will take a week, ten days at savindy
the most.

8}

Just one problem. Your brain’s trying to do you a big favor. It’s trying
to make sure that this obviously non-important content doesn’t clutter
up scarce resources. Resources that are better spent storing the really
big things. Like tigers. Like the danger of fire. Like how you should
never again snowboard in shorts.

And there’s no simple way to tell your brain, “Hey brain, thank you
very much, but no matter how dull this book is, and how little I'm
registering on the emotional Richter scale right now, I really do want
you to keep this stuft’ around.”

you are here » xXi



how to use this book

We think of a “Head First’ reader as a Jearner.

So what does it take to learn something? First, you have to getit, then make sure
you don’t forgetit. It's not about pushing facts into your head. Based on the
|atest research in cognitive science, neurobiology, and educational psychology,

learning takes a lot more than texton a page. We know what turns your brain on.

some of the Head First learning principles:

Make it visual. Images are far more memorable than words alone, and

make learning much more effective (up to 89% improvement in recall and

transfer studies). It also makes things more understandable. Put the words

ﬁj l'(j \fj !ﬁiﬁ W}!R n within or near the graphics they relate to, rather than on the bottom
e

o | 6 or on another page, and learners will be up to twice as likely to solve problems

related to the content.

- - n

Use a conversational and personalized style. In mecﬁc‘t jﬁ eall 5 .
(4

recent studies, students performed up to 40% better on post-learning server the gc’\ﬂ.‘::mo

tests if the content spoke directly to the reader, using a first-person,

conversational style rather than taking a formal tone. Tell stories doCalc()

instead of lecturing. Use casual language. Don't take yourself

too seriously. Which would you pay more attention to:a
T+t really sucks fo be an

abstract method. You
don't have a body.

stimulating dinner party companion, ora lecture?

Get the learner to think more deeply. In other words,
unless you actively flex your neurons, nothing much happens in your head. A reader

has to be motivated, engaged, curious, and inspired to solve problems, draw conclusions,

and generate new knowledge. And for that, you need challenges, exercises, and thought-

N
L} [
/“' -+ provoking questions, and activities that involve both sides of the brain and multiple senses.

s Get—and keep—the reader’s attention. We've all had the”l really want to learn

]
1 W this but | can’t stay awake past page one” experience. Your brain pays attention to things

abstract . that are out of the ordinary, interesting, strange, eye-catching, unexpected.
act veid roam() ;

Learning a new, tough, technical topic doesn't have to be boring. Your brain will

\ learn much more quickly if it's not.
Yooy

\.\ .
N(Z Xc\: n 25
N

oo™

Touch their emotions. We now Kknow that your ability to remember something

is largely dependent on its emotional content. You remember what you care about.

You remember when you feel something. No, we're not talking heart-wrenching stories about a

boy and his dog. We're talking emotions like surprise, curiosity, fun, “what the..?”, and the feeling of

) Rule!” that comes when you solve a puzzle, learn something everybody else thinks is hard, or

realize you know something that“I'm more technical than thou” Bob from engineering doesn't.

xXii



the

Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more deeply,

pay attention to how you pay attention. Think about how you think. Learn how you
learn.

T wonder how I
can trick my brain
into remembering
this stuff...

Most of us did not take courses on metacognition or learning theory when we were
growing up. We were expected to learn, but rarely taught to learn.

But we assume that if you’re holding this book, you really want to learn how to build
web applications in Java, and pass the SCWCD exam. And you probably don’t want
to spend a lot of time. If you want to use what you read in this book, you need to

remember what you read. And for that, you've got to understand it. To get the most from
this book, or any book or learning experience, take responsibility for your brain. Your
brain on this content.

The trick is to get your brain to see the new material you’re learning
as Really Important. Crucial to your well-being. As important as

a tiger. Otherwise, you’re in for a constant battle, with your brain
doing its best to keep the new content from sticking,

So just how DO you get your brain to treat
servlets like it’s a hungry tiger?

There’s the slow, tedious way, or the faster, more effective way.

The slow way is about sheer repetition. You obviously know that
you are able to learn and remember even the dullest of topics

if you keep pounding the same thing into your brain. With enough
repetition, your brain says, “This doesn’t fee/ important to him, but he keeps looking at
the same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, especially different
types of brain activity. The things on the previous page are a big part of the solution,
and they’re all things that have been proven to help your brain work in your favor. For
example, studies show that putting words within the pictures they describe (as opposed to
somewhere else in the page, like a caption or in the body text) causes your brain to try to
makes sense of how the words and picture relate, and this causes more neurons to fire.
More neurons firing = more chances for your brain to get that this is something worth
paying attention to, and possibly recording

A conversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning.

xxiii



how to use this book

Here’s what WE did:

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s
concerned, a picture really s worth a thousand words. And when text and pictures work
together, we embedded the text i the pictures because your brain works more effectively
when the text is within the thing the text refers to, as opposed to in a caption or buried in the
text somewhere.

Rachel's turf

We used redundancy, saying the same thing in dfferent ways and with different media types, —mamermwermmmn
and multiple senses, to increase the chance that the content gets coded into more than one area
of your brain.

We used concepts and pictures in unexpected ways because your brain is tuned for
novelty, and we used pictures and ideas with at least some emotional content, because your
brain is tuned to pay attention to the biochemistry of emotions. That which causes you to
_feel something is more likely to be remembered, even if that feeling is nothing more than a
little humor, surprise, or interest.

We used a personalized, conversational style, because your brain is tuned to pay
more attention when it believes you’re in a conversation than if it thinks you’re passively
listening to a presentation. Your brain does this even when you’re reading.

We included more than 40 activities, because your brain is tuned to learn and remember
more when you do things than when you read about things. And we made the exercises N\ COFFEE
challenging-yet-doable, because that’s what most people prefer. <RAM

We used multiple learning styles, because you might prefer step-by-step procedures, while
someone else wants to understand the big picture first, and someone else just wants to see

an example. But regardless of your own learning preference, everyone benefits from seeing the
BULLET POIN'IEQ

same content represented in multiple ways.

We include content for both sides of your brain, because the more of your brain you
engage, the more likely you are to learn and remember, and the longer you can stay focused.
Since working one side of the brain often means giving the other side a chance to rest, you
can be more productive at learning for a longer period of time.

And we included stories and exercises that present more than one point of view,
because your brain is tuned to learn more deeply when it’s forced to make evaluations and
judgments.

We included challenges, with exercises, and by asking questions that don’t always have

a straight answer, because your brain is tuned to learn and remember when it has to work at
something. Think about it—you can’t get your body in shape just by watching people at the
gym. But we did our best to make sure that when you’re working hard, it’s on the right things.
That you’re not spending one extra dendrite processing a hard-to-understand example,
or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, etc., because, well, because you’re a person.
And your brain pays more attention to people than it does to things.

We used an 80/20 approach. We assume that if you’re going for a PhD in JSPs, this won’t be
your only book. So we don’t talk about everything... just the stuff you’ll actually need.
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Here’s what YOU can do to bend
your brain into submission

So, we did our part. The rest 1s up to you. These tips are a
starting point; listen to your brain and figure out what works
for you and what doesn’t. Try new things.

@ Slow down. The more you understand,
the less you have to memorize.
Don’t just read. Stop and think. When the
book asks you a question, don’t just skip to the
answer. Imagine that someone really zs asking
the question. The more deeply you force your
brain to think, the better chance you have of
learning and remembering;

@ Do the exercises. Write your own notes.

We put them in, but if we did them for you,
that would be like having someone else do
your workouts for you. And don’t just look at
the exercises. Use a pencil. There’s plenty of
evidence that physical activity while learning
can increase the learning.

@ Read the “There are No Dumb Questions”

That means all of them. They’re not optional
sidebars—they’re part of the core content!
Don’t skip them.

@ Make this the last thing you read before

bed. Or at least the last challenging thing.

Part of the learning (especially the transfer to
long-term memory) happens after you put the
book down. Your brain needs time on its own, to
do more processing. If you put in something new
during that processing time, some of what you
just learned will be lost.

@ Drink water. Lots of it.
Your brain works best in a nice bath of fluid.
Dehydration (which can happen before you ever
feel thirsty) decreases cognitive function.

®

Talk about it. Out loud.

Speaking activates a different part of the brain.
If you’re trying to understand something, or
increase your chance of remembering it later, say
it out loud. Better still, try to explain it out loud
to someone else. You’ll learn more quickly, and
you might uncover ideas you hadn’t known were
there when you were reading about it.

Listen to your brain.

Pay attention to whether your brain is getting
overloaded. If you find yourself starting to skim
the surface or forget what you just read, it’s time
for a break. Once you go past a certain point, you
won'’t learn faster by trying to shove more in, and
you might even hurt the process.

Feel something.

Your brain needs to know that this matters. Get
involved with the stories. Make up your own
captions for the photos. Groaning over a bad joke
is still better than feeling nothing at all.

Take the final Coffee Cram mock exam
only AFTER you finish the book.

If you take the exam too soon, you won’t get a
clear picture of how ready you are for the exam.
Wait until you think you’re close to ready, and then
take the exam. And be sure you only give yourself
180 minutes—the length of time you’ll have to
take the real SCWCD exam.
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how to use this book

What you need for this book:

Besides your brain and a pencil, you need Java, Tomcat 5, and a
computer.

You do not need any other development tool, such as an Integrated Development
Environment (IDE). We strongly recommend that you nof use anything but a
basic editor until you complete this book. A servlet/JSP-aware IDE can protect
you from some of the details that really matter (and that you’ll be tested on), so
you’re much better off developing the bean code completely by hand. Once you
really understand what’s happening, you can move to a tool that automates some
of the servlet/JSP creation and deployment steps. If you already know how to
use Ant, then after chapter 3, you can switch to using it to help you deploy, but
we don’t recommend using Ant until after you've completely memorized the
web app deployment structure.

— GETTING TOMCAT
= |fyou don't already Java SE v1.5 or greater, you'll need it.

= |fyou don't already have Tomcat 5, go get it from:
http://tomcat.apache.org/
Select “Tomcat v5.5” in the Downloads menu on the left side of the home page.

= Scroll down to the “Binary Distributions” section and download the version of your
choice. If you do not know, then select the “Core” distribution; it is all you need.

= Save the installation file in a temporary directory.

= |nstall Tomcat.
For Windows, that means double-clicking the install .exe file and following the @
installer wizard instructions. ~%
For the others, unpack the install file into the place on your hard drive where you ‘1
want Tomcat to be.

= To make it easier to follow the book instructions, name the Tomcat home directory
‘tomcat” (or set up a “tomcat” alias to the real Tomcat home).

= Set environment variables for JAVA_HOME and TOMCAT_HOME, in whatever

way you normally set them for your system. The exam covers the
following specs:

Java 2 Standard Edition 1.5

Tomcat 5

®  You should have a copy of the specs, although you do not need them in order to
pass the exam. At the time of this writing, the specs are at; = Serviets 2.4
Servlet 2.4 (JSR #154) http:/ljcp.orglenljsridetail ?id=154 = JSP20
JSP 2.0 (JSR #152) http:/ljcp.orgl/enljsridetail ?id=152 '
JSTL 1.1 (JSR #52) http:/ljcp.orglenljsr/detail ?id=52 = JSTL1.1

Go to the JSR page and click on the Download Page for the final release.
= Test Tomcat by launching the tomcat/bin/startup script (which is startup.sh) for

Linux/Unix/OS X. Point your browser to:
http://localhost:8080/ and you'll see the Tomcat welcome page.
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Last-minute things you need to know:

This 1s a learning experience, not a reference book. We deliberately stripped out
everything that might get in the way of learning whatever it is we’re working on at that
point in the book. And the first time through, you need to begin at the beginning,
because the book makes assumptions about what you’ve already seen and learned.

We use simple UML-like diagrams.

Although there’s a good chance you already know UML, it’s not covered on the exam,
and it’s not a prerequisite for the book. So you won’t have to worry about learning
servlets, JSP, JSTL, and UML at the same time.

We don’t cover every single picky detail from the spec.

The exam is pretty detailed, though, and so are we. But if there’s a detail in the spec
that’s not covered in the exam, we don’t talk about it unless it’s important to most
component developers. What you need to know to begin developing web components
(servlets and JSPs), and what you need to pass the exam, overlap about 85%. We
cover a few things not on the exam, but we point them out so you don’t have to try to
memorize them. We created the real exam, so we know where you should focus your
energy! If there’s a chance that this one picky detail might be on one question on the
exam, but the effort to learn it isn’t really worth it, we might skip it, or cover it only
very lightly; or only in a mock exam question.

The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the
book. Some of them are there to help with memory, some for understanding, some to
help you apply what you've learned. Don’t skip anything.

The redundancy is intentional and important.

One thing that’s distinctly different in a Head First book is that we want you to really really
really get it. And we want you to finish the book remembering what you’ve learned. Most
information or reference books don’t necessarily have retention and recall as a goal, but
in this book you’ll see some of the same concepts come up more than once.

The code examples are as lean as possible

Our readers tell us that it’s frustrating to wade through 200 lines of code looking

for the two lines they need to understand. Most examples in this book are shown
within the smallest possible context, so that the part you're trying to learn is clear and
simple. Don’t expect the code to be robust, or even complete. That’s your assignment
for after you finish the book. The book examples are written specifically for learning,
and aren’t always fully functional. Some of the code examples for the book are
available at www . headfirstlabs.com.

\ex
We use 3 S"“\’ L Q

d Q\cd 3“*’

the

Director

getMovies
getOscars()

getKevinBaconDegrees()
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taking the exam

xxviii

About the SCWCD (for Java EE 1.9) exam

The updated SCWCD exam is called “Sun Certified Web Component Developer for the Java
Platform, Enterprise Edition 57 (GX-310-083), but don’t get confused by the title. The updated
exam is still designed for Java EE v1.4 and for the servlet v2.4 and JSP v2.0 specifications.

Do I first have to pass the SCJP?

Yes. The Web Component Developer exam, the Business Component Developer exam, The
Mobile Application Developer exam, the Web Services Developer exam, and the Developer exam
all require you to be a Sun Certified Java Programmer.

How many questions?

You’ll get 69 questions when you take the exam. Not everyone gets the same 69 questions; there
are many different versions of the exam. But everyone gets the same degree of difficulty, and the
same balance of topics. On the real exam, expect to see at least one question from each exam
objective, and there are a few objectives where you’ll get more than one question.

How much time do | get to complete the exam?

You get three hours (180 minutes). Most people don’t find this to be a problem, because these
questions don’t lend themselves to long, complicated, puzzles. Most questions are very short and
are multiple-choice, and you either know the answer or you don’t.

What are the questions like?

They are almost exactly like our mock exam questions, with one big difference—the real exam tells
you how many answers are correct, where we do not. You will see a handful of drag-and-drop
questions, however, that we can’t do here. But drag-and-drop questions are just the interactive way
of matching one thing to another.

How many do | have to answer correctly?

You must get 49 questions correct (70%) to pass the exam. When you finish answering all of the
questions, hold your mouse cursor over the done button until you have the courage to click it.
Because in, like, six nanoseconds, you’ll know whether you passed (of course you will).

Why don’t the mock exams in the book tell you how many options to
choose for the correct answer?

We want our exams to be just a little more difficult than the real exam, to give you the most
realistic picture of whether you’re ready to take the exam. People tend to get higher scores on
book mock exams because they retake the same test more than once, and we don’t want you to get
a false picture of your readiness to take the exam. Readers have reported that the score they get on
the real exam is very close to the score they get on the mock final exam in this book.
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What do | get after | take the exam?

Before you leave the testing center, be sure to get your exam report. It shows a summary of your score
in each major area, and whether you passed or failed. Keep this! It’s your initial proof that you’ve been
certified. A few weeks after the test, you’ll get a little package from Sun Educational Services that
includes your real printed certificate, a congratulations letter from Sun, and a lovely lapel pin that says
Sun Certified Web Component Developer in a font so incredibly small that you could pretty much
claim to be certified in anything you like, and nobody could read it to tell the difference. It does not
include the alcohol you’ll be wanting after you pass the exam.

How much does it cost, and how do | register?

The exam costs U.S. $200. Which is why you need this book... to make sure you pass the first time.
You register through Sun Educational Services, by giving them your credit card number. In exchange,
you’ll get a voucher number, which you’ll use to schedule an appointment at a Prometric Testing Center
nearest you.

To get the details online and buy an exam voucher, start at: http://www.sun.com/training/
certification/. If you’re in the U.S., youre all set. If you’re not in the U.S., you can select a
country from the right menu bar.

What’s the exam software like?

It’s dead simple to use—you get a question, and you answer it. If you don’t want to answer it, you can
skip it and come back to it later. If you do answer it, but aren’t sure, and you want to come back to it if
you have more time, you can “mark” a question. Once you’re done, you’ll see a screen that shows all of
the questions you haven’t answered, or have marked, so that you can go back to them.

At the very beginning of the exam you’ll get a short tutorial on how to use the software, where you get
a little practice test (not on Servlets). The time you spend in the tutorial does not count as time spent on
the SCWCD exam. The clock doesn’t start until you've finished the exam software tutorial and you’re
ready to begin.

Where can | find a study group, and how long will it take to prepare?

The best online discussion group for this exam just happens to be the one that the authors moderate!
(Gosh, what are the odds?) Stop by javaranch.com and go to the Big Moose Saloon (that’s where

all the discussion forums are). You can’t miss it. There will always be someone there to answer your
questions, including us. JavaRanch is the friendliest Java community on the Internet, so you’re welcome
no matter what level you’re at with Java. If you still need to take the SCJP, we’ll help you with that one
too.

How long it takes you to get ready for the exam depends a lot on how much servlets and JSP
experience you've had. If you’re new to servlets and JSP, you might need anywhere from 6 to 12 weeks,
depending on how much time you can devote to it each day. Those with a lot of recent servlets and JSP
experience can often be ready in as little as three weeks.

XXix
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Other people to bMe:

At O’Reilly:

Our biggest thanks to Mike Loukides at O’Reilly, for starting it all, and
helping to shape the Head First concept into a series. We love having an editor
who 1s a Real Java Guy. And a big thanks to the driving force behind Head First,
Tim O’Reilly. Lucky for us, he’s always thinking about the future, and enjoys
being a disruptive influence. Thanks to the clever Head First “series mom” Kyle
Hart for figuring out how Head First fits into the rest of the computer book
world.

Our intrepid reviewers:

OK, so the book took a little longer than we’d planned. But without JavaRanch
review manager Johannes deJong, it would have been scarily late. You are our
hero, Johannes. And our special thanks to Joe Konior, whose feedback on each
chapter was pretty much the same size as the chapter. We deeply appreciate the
relentless effort and expertise (and cheerfulness) of Philippe Macquet. All
three of the authors love him so much we want to marry him...but that would
be weird. And we’re very grateful to Andrew Monkhouse for both technical
feedback and help with the subtle English-to-Australian translations. Jef
Cumps, your MP3 rendition of the “setHeader” song was terrific (except for
maybe being a bit emo), and your technical comments were really helpful.

Dave Wood hammered us on everything, and was fond of pointing to early
pages and saying, “7hat’s not very Head Firsty.” We also got some excellent
feedback from JavaRanch moderators Jason Menard, Dirk “fish face”
Schreckmann, Rob Ross, Ernest Friedman-Hill, and Thomas Paul.
And as always, thanks especially to the javaranch.com Trail Boss, Paul Wheaton.

Special thanks to the following tech reviewers for the second edition: Bear
Bibeault, Theodore Casser, Ulf Dittmer, Preetish Madalia, Sergio
Ramirez, Oliver Roell, Neeraj Singhal, and Collins Tchoumba.

Mare Peabody

Mock Exam Questions

If you find yourself banging your head over a particularly twisty or turn-y
JSP mock question, don’t blame us—blame Marc Peabody! Thanks Marc for
helping us keep all the SCWCD candidates on their toes. Marc spends copious
amounts of his free time moderating at JavaRanch, where he has been known
to incite ranchers to construct horrible mashups out of innocent Java EE
technologies.
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still more acknowledgments

Even wore people*

From Bryan Basham

I could start by thanking my Mom, but that’s been done before...My knowledge of Java
web development 1s founded in a few medium-scale applications that I have written, but
that foundation was honed and refined by years of debate on a Java instructor email
alias internal to Sun. In particular, I would like to thank Steve Stelting, Victor Peters,
Lisa Morris, Jean Tordella, Michael Judd, Evan Troyka, and Keith Ratliff. There were
many people that carved my knowledge, but these six have been the knives that have cut
me the deepest.

As with all book projects, the last three months were pretty difficult. I want to thank my
fiance, Kathy Collina, for being patient with me. I want to thank Karma and Kiwi (our
cats) for the late night sessions of lap-sitting and keyboard trouncing.

Lastly, and most importantly, I must thank Kathy and Bert for even suggesting that

we take on this project. Kathy Sierra is truly unique in the world. Her knowledge of
metacognition and instructional design is matched only by her creative juice that pours
out of her Head First books. I have worked in education for five years now and I have
learned nearly everything I know from Kathy... Oh, don’t worry about my Mom; she
will get a big dedication in my next Head First book. I love you, Mom!

From Kathy and Bert

That was so mushy Bryan, geez. (Not that Kathy doesn’t appreciate the sucking up.) We
agree about your fiance, though. But it’s not like she missed you, out playing Ultimate all
summer long while we were working like dogs at our Powerbooks. But you really made
this a rewarding experience Bryan, and you're the best' co-author we’ve ever had! It’s
almost frightening how calm and happy you are all the tume.

We all appreciate the hard-working Sun exam certification team, especially Java cert
manager Evelyn Cartagena, and we thank all the folks who helped develop the JSRs for
the Servlet and JSP specs.

*The large number of acknowledgments is because we're testing the theory
that everyone mentioned in a book acknowledgment will buy at least one copy,
probably more, what with relatives and everything. If you'd like to be in the
acknowledgments of our next book, and you have a large family, write to us.

"Point of clarification: Bryan is the only co-author we’ve ever had, but that in no
way diminishes the intent.
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1 intro and overview

Why use Servlets & JSPs?

You fool! You must use
Servlets and JSPs. If
you continue to write
Perl scripts, T 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 worldwide? 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



official Sun exam

OBJIECTIVES
SSSE——

Servlets & JSP overview

4.1 For each of the HTTP Methods (such as GET,
POST, HEAD, and so on):

* Describe benefits of the HTTP Method
* Describe functionality of the HTTP Method

* List triggers that might cause a Client
(usually a Web browser) to use the method

Also part of Objective 1.1, but not covered
in this chapter:

* ldentify the HttpServlet method that
corresponds to the HTTP Method

Coverage Notes:

The objectives in this section are covered
completely in another chapter, so think of
this chapter as a first-look foundation for
what comes later. In other words, don’t worry
about finishing this chapter knowing (and
remembering) anything specific from these
objectives; just use it for background. If you
already know these topics, you can just skim
this chapter and jump to chapter 2.

You won’t have any mock exam questions on
these topics until you get to the more specific
chapter where those topics are covered.



intro and 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 tonsists of 3az.ill'|ons o‘("
tlients (using browsers like Mozilla or
Gafavi) and servers (using web sevver
apps like Apathe) tonnected through -
wives and wiveless networks. Our soal is
4o build a web awlicaJcion that tlients
avound the olobe can actess. And to

betome obstenely vich.

the earth

you are here » 3



web

What does your web server do?

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

A web browser lets a user request a resource. The web server gets the
request, finds the resource, and returns something to the user.
Sometimes that resource 1s an HTML page. Sometimes it’s a picture. Or
a sound file. Or even a PDF document. 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 ¢lient’s vequest tontains the
name and addvess (£he URLD), of
the thing the elient is |oo|<ih3 for.

e equest |
Web /"—N \
— ver uswally "has
‘ o —l\—:{; S:‘Q “Lon’ccvx{:, that
. &_/ ik ean send {: dm:j
That content €30
A\ web pa9es) JPEGs, and
o i‘ other vesowrtes:

Server

The server’s res

Ponse ¢onta;
actual dotument that the CI;;;{Z]C
requested (or 3, ervor tode if )
request could not be Protessed) ’



intro architecture

What does a web client do?

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 browser 1s 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 Browser formats the Server finds the
- in the browser. request and sends it requested page.

to the server. j
is xyal23.. ‘ /%
—

User Browser Server

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

|=
—
<— | e | f—
e o e Server formats the e
Lo A T response and sends it
to the client (browser).
Browser Server



HTML and HTTP

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 HITP

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
Transfer Protocol.)

6 chapter 1

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 protoco]
clients and servers use on
the web to communicate.

The server uses HTTP to
send HTML to the client.



intro architecture

Two-wminute HTML quide

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 (O’Reilly).

Tag

<!-- -—>
<a>
<align>
<body>
<br>
<center>
<form>
<hl>
<head>
<html>
<input type>
<p>

<title>

Description

where you put your comments
anchor - usually for putting in a hyperlink
align the contents left, right, centered, or justified

define the boundaries of the document’s body

i d <align> tags
(Teehnically, the <tenter> an '
\nacvc ;ccn \{ic\?rcca{:cj: n HTML “\’O‘; b;;ts‘:c_‘ {:’cs

0 Lhem in some of our examples beCAuse T
center the contents <« :‘5":‘\3“ 4o vead than the alternative, and you've

not heve to learn HTML anyway-)
define a form (which usually provides input fields)

a line break

the first level heading

define the boundaries of the document’s Aeader
define the boundaries of the HI'ML document
defines an mput widget to a form

a new paragraph

the HI'ML document’s title



writing

What you write...
(the HTML)

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

mcn‘h
<html>

pn WML £
<!-- Some sample HTML -->
<head>
<title>A Login Page</title>
</head>
<body>

<hl align="center”>Skyler’s Login Page</hl>

v

<img src="SKYLER2.jpg” width="130” height="150"/>
</p>

<p align="right”>

The secvlet o send

<form action="date2”> 'l Lne veauest
Name: <input type="text” name="paraml”/><br/>

The <ima> 129
inside 3 Yaralya\’\‘

“cs‘\’,c d
<aliogn>

in ovder to place
i;‘bc imaoe voughly w\\\)crc
we want it (Rcmmdev\,mk
<align> s dcvrcca{:c bt
we ve using ik betause !

s'\vn?\c to vcad)

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

We'll Lalk move about

<center> forms later, but brie 1(‘,71
<input type="SUBMIT”/> ’chc b'fm',vscv tan colleet
¢ user's input and
® </center> return it 4o the server.
</form> )
The “S\A\)m'\‘h butbon o
- Lne koo °
</body> wEE e N e
</html> Relax

knowledge.

The <br> tags
tause line breaks.

You need only the most basic HTML

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.



intro and 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
‘ http://www.wickedlysmart.com/skylogin. htmI

_.ﬁ&: Amazon eBay Yahoo! MNewsv

@ \Narne:

Password:

you are here » 9



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 Key eleme

destination, even though the file is split into chunks when stream- Nts of the request
it’s sent. IP 1s the underlying protocol that moves/routes >

the chunks (packets) from one host to another on their HTTP method (th )

way to the destination. HT'TP, then, is another network be Performed) ® action to
protocol that has Web-specific features, but it depends The Page to 4

on TCP/IP to get the complete request and response Form CCess (3 URL)
from one place to another. The structure of an HTTP argum Parameterg (like
conversation is a simple Request/Response sequence; a ents to Methoq)

browser requests, and a server responds.

HTTP request —

w B ==

browser
-\6 HTTP response

Key elements of the
response stream:

£

Server

» A status 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 HT'TP 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



intro and architecture

HTML is part of the HTTP response

An HTTP response can contain HI'ML. 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 HI'ML content as data pasted inside an HTTP response.

HTTP request

Web

browser

Client l

HTTP header info

HTTP header

<htmi>
<head>

When the browser finds the
opening <html> {ag it goes into
H.TML—rcndcrihg modc5 andm
displays the page to the user.

</head>

RTTP body

<b0dy>

<img Src=, s
When the browser 56‘{25 to ‘E\cv </body> )
image a9, it generates ano D

HTTP vequest to g0 get -{:\nc
vesourte destribed. [n this case
£he browser will make scc?nd
HTTP vequest 4o get the picture
vefevented in the <img> taq

you are here » 11



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
alinktoa Browser sends an HTTP GET
™ new page. to the server, asking the
. server to GET the page. ‘
! GET =
User Browser Server

User types ina Browser sends an HTTP POST
form and hits the to the server, giving the
': Submit button. — server what the user typed
L/N = into the form. — )-
User‘ Browser Server

12



GET is a simple request,
POST can send user data

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

Wait a minute... I
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).

therelglre no

Dumb Questions

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

L]
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.

intro architecture

13



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 GE'T 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” separates 4
instead of GET. Depending on your app, you may (the extra daty). The
or may not want users to be able to bookmark the

Path and the Parameters

Ean send along with Jfg‘é"# °‘c data you

it’s exposed up here in 4

he by
The oviginal URL before the EZ"Z{OM to see. Together, {h:‘:’:z‘rt’ag"{f?\r ~
extra parameters. e URL that s sent with the request. I

e — JavaRanch Big Moose Saloon: Books for the SCWCD 1.4 77 = 1
€A http:/ /saloon javaranch.com/cgi-bin/ubb/ultimatebb.cgifubb=get_topic&f=18&1=003475 (5] - (=5

_oose Saloon Apple Amazon .Mac eBay Yahoo! Newsvw =

resulting request from a form submission.

My Profile | Register | Search | FAQ | forum Home

Previousq] [Hed
= Hello, Kathy Slerra [ log out ] JavaRanch Big Moose Saloon » Professi | Certification = Web Component Certification (SCWCD) = Books for the SCWCD 1.4 77

B4 usBFrend: Emall this page to symeone!

Author Topic: Books for the SCWCD 1.4 77

Bill Wilde [ posted February 05, 2003 03:15aM  [H59 <[= il W e
greenhorn

Member

Hi every one |

I 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, theck out
)avaranZh which also intludes 100% unbiased
e vetommendations £o buy whatever books the

Kathy Sierra D posted Fabruary 05, 2006 0022 am 1328 Tol == §FA  [f «» authors wrote.
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intro architecture

Anatomy of an HTTP GET request

The path to the resource, and any parameters added to the

URL are all included on the “request line”. (Q
ke
e wes Ya‘(a :d d Yo Kne
\V‘ 3 é\f’/ p e Yf\u & \AN/) ave
The nere ave e ve e ’cc"s » Th
P f‘i ‘h \\ ) ?3\'3 . e Py- .60 )
The HTTP Vesouree bo the et ¥ ‘ amperse” & hat f:c vf:li ion

‘N
ine- Method. web SCV‘VCV- 'ﬂle g '(‘b“g) 8 \N\k\“ an is kcﬂhcs{jhﬂ_ kaWScy-

The P\c'\ucsjc \ \Z J T A’

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-O; 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: 1SO-8859-1,utf-8;9q=0.7,%;q=0.7

Keep-Alive: 300

Connection: keep-alive

The chucs{;
headers.

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

Hey server... GET me the page
on this host that's at /select/

selectBeerTaste.jsp and, oh yeah,
here are the parameters for you:
color = dark & taste = malty. And
hurry it up.

© (o)
o aQ
£, e
Web HTTP request \ =
r browser _ lemr N _
-.\6
Client Server

15



HTTP

Anatomy of an HTTP POST 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
1s known as the “message body” or “payload” and can be quite large.

The YY‘O&OLO\ version
The HTTP Thc Paf‘l '60 ,t\,\a‘h ‘{;\\C WC\)

Method. on the Fesouree browser is ¥eA*

e Reapest ¢ Z
f\—/\—/\
POST /advisor/selectBeerTaste.do HTTP/1.1

Host: www.wickedlysmart.com

User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-O; 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

e cs{;'ml})-
ch Servey-

The Request
hcadcrs.

Accept-Encoding: gzip,deflate

Accept-Charset: 1SO-8859-1,utf-8;,9=0.7,%;9=0.7
Keep-Alive: 300 This ¢

o ol is Time, th
Connection: keep-alive in the body :on;:;;tﬂf:r tiowh here
) en T limited th
The m€553'5ca\\cd {color:dark&taste:malty E:y 'H“Y are it You use a GET and hacve
» Put them in the RCﬂUCSf line.

Hey server... please POST this
to the resource at: /advisor/
selectBeerTaste.do. Don't forget
to look inside the body for the
important data I'm sending.

Sure, T'll 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.

(@) (0)
o Q
r:
y " HTTP request ‘-
[PosTY
r browser — P(?S'T‘ _%

Client Server
16



Anatomy 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 HT'TP 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, HI'ML) for the browser to display.

e WTTP S22 tode

intro and architecture

Set-Cookie: JSESSIONID=0AAB6C8DE415E2E5F307CF334BFCAOCT; Path=/testEL

Yo‘kpbo\ “e‘:: :sm P\CSV onse:
T\“C Y C\) eV X QO‘( *,\\C A 'l:CX‘t Vevrsion O‘F
&\\C W {:hc S‘ta{:us Codc.
HTTP/1.1 200 OK
WTTP | Content-Type: text/html
Response Content-Length: 397
headevs. Date: Wed, 19 Nov 2003 03:25:40 GMT
Server: Apache-Coyote/1.1
Connection: close
The body holds the ¢ <html>
HTML, or other
content to be </html> e
vendeved... ere's my response

to your request. Its

OK. So unless you were
lying to me...

Web
browser

Server

type is text/html, but in your
request you said that was

|
\ The content—type response header’s

value is known as a MIME type

. Th
MIME type Lells the browsc\/v-P wha'l:c
kmd. of data the browser is about to
receive so that the browser will know

how to vender it.

Notice that the MIME type
velates to the values lis‘l:c;/Fin 'lj'\:c
HTTP vequest’s “Aecept” header.
(8o look at +he Accept header from
the previous page’s POST vequest.)

you are here » 17



request and response

All the pieces.
On one page.

Ser‘vﬂer'
And generates an
WTTP vesponse

GET ftest1/Beer?.html HTTP/A
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh...

eBay Yahoo! Newsvy

The browser treates an
HTTP GET vequest.

Beerl.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 . ..
Q{((Q.S en W ’
A\ne O“e,c\;"o,,ls«.

¥l e

<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
value=Buy> Buy supplies<br><br>
<center>
<input type=SUBMIT>
</center>
</form>

</body></html>

The bVOWS er

renders L),

HTmL

Client
O Select a heer

O Buy supplies

\ Select a beer type or buy beer making supplies?

{ Submit )

18 chapter 1



@ oharpen your pencil
narpenyor

POST
POST
POST
POST
POST
POST
POST
POST

GET
GET
GET
GET
GET
GET
GET
GET

intro architecture

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.

19



anatomy of a URL

URL. Whatever you do, dont 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 reso
has its own unique address, in the URL format.

urce on the web

Resourte: The pame of the

ok e WRE o b e eested. Th
. This ou
?o‘(‘\'/a;r " S\V\S\c sc"“:Y ;::,Y:’cj\o“ s servlet, cainimgtq%E?c;as'c
. 5 ) d ) ) musig,
o‘a{—,\ov\\wY A sfoC‘f. \’\ you don video, or anyﬂr\iha else the '
e ied By 2 YT URL, ther server feels like serving. [£ {h
Prototol: dent! TN L as \ut ; J =
vototol: Tells he ety 3 PTE T TR, ahds; W optional part of the URL is
sevver whith tommunications ot 80 J.dnc yat's the d¢ v lett out, most web sevvers will
protocol (in this case ¥ have Y . look for index-htm| by def.
owd vexs Yy detault.
HTTP) will be used. :orjc fov webo ¢
N \
r\./L_J/-\ ~

http://www.wickedlysmart.com:80/beer
W

Sevver: The unique name of

the physical server you've looking
for. This name maps to a uhique
[P addvess. [P addvesses ave
numevie and take the form “xxx.
YYY222333". You tan specify an
[P address heve instead of a server
name, but a sevver name is a lot
easier to remember-.

Not

Showh..

Optional
Emembey., ; _FQ_{:::r

V‘cquesf
Paz:mtfers) woul

€ end .

with 5 ﬂ: o th
€ach parg
SeParated

S

by,;

20 chapter 1

Cs’éion mar
meter (, hame/,

(\./\_/\
advice/select/beerl.html

W

A\

Path: The path to the location
on the server, of ;\\c vesourte

beina vequested. Detduse mos
{::\‘: Scarl‘}/ sevvers on the web van
Unik, Unix s\,n{',ax is still used {'p
destvibe the divectory hierarthies

on the web server.

4

was

S‘érina;

» the extra inf,
d be 3Ppended

‘l:( ,SL;’ Sfa*l‘:ina
> and with
Value pair.)
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A TCP port is just a number

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

Your internet web (HT'TP) 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 know 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 SN\TP

FTP

Time

HTTPs  pops TP

Using one sevver app per port, a server
¢an have up to 65536 different server
apps vunning.

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

you are here » 21



web site directory

Directory structure for a simple Apache web site

We’ll talk more about Apache and Tomecat later, but for now let’s assume that our simple
web site 1s 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.

An Apathe server will assume
« In . {_{ ‘c l 'E ‘H‘\a{', “h‘tdOCS" is ‘{',\'\C dW'C:c‘{:OE‘:/
index.htm is bhc d; au fhat is the roo{lﬁov_ all e
Egc that v:\l” kc veturned cevver's web applications.
a user who Keys
“www.wickcd|\/5mav{:~t.om/ ! "
into his browser. ot folder
et
\ o
—~

skiingAdvice The two

/\
beerAdvice

applications on
this sevver.

</html>

Index.html

<html

Index.html Index.html

/

“ihdcx.h{:ml" is the

default
Page fo
beerAduice appli:ai?:n 0

o

*’\/\

</html> </html>

The folders for
the beerfdvite
aw's two actions.

ﬁ An HTML_ Paac t"la{;
9ives the user some
selectBeerhtml  3dvice.

22 chapter 1



intro and architecture

wen our pencl
Mapping URLSs 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.)

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

you are here » 23



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 to the client as is.
Every client sees the same thing.

These pages 9° sbraight
Lo the client just
dac{:\y as they weve
put on the sevver

-

web server |
application

web server
machine

But what if T want, say, the
current time to show up on

my page? What if T want a page
that has something dynamic?
Can't T have something like a
variable inside my HTML?

What £ we want 1o skiek
Lhing vaviable inside

some
ﬂ the HTML page?
", <html> \[
<body>
The current time is [insertTimeOnServer].
</body>
</html>

W)Y 180 g108]9S/108|8S/80IAPY/880/ W00 LIBWSA|PSNOIM MMM -(]
[SOIAPYISDG/WO0" eWSA|DSNOIM MMM -0)

) /B0IAPYBUINS/ W02 LBWSA|PSYOIM MMM -g
.-'-8 :8bed snoieid wouy siemsuy
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But sometimes you need more
than just the web server

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

()
00

T can handle
that date thing
for you.

— i
Web server
application

o}
Q

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 to 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

My clients are all web clients.
The browser knows only about the
web server... so it won't be able

intro architecture

But how does that help?

to call that other application.

25



when a web server isn’t enough

Two things the web server alone won’t 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
randomly chooses pictures to display.

When instead of this: You want this:
<html> <html>

<body> <body>

The current time is The current time is
always 4:20 PM [insertTimeOnServer]
on the server on the server
</body> i;iii{i

</html>

—

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 chapter 1

Just-in-time pages don’t exist
before the request comes in.
It’s like making an HTML
page out of thin air.

The request comes in, the
helper app “writes” the
HTML, and the web server
gets it back to the client.



The non-Java term for a web server
helper app is “C61” 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

intro architecture

—— .
@ o — User clicks a link that has a URL
1 to a CGl program instead of a
web server static page.
app
web server machine =
@ . —— = Web server application “sees” that
browser m the request is for a helper program,
L_ params D ' so the web server launches and
web server helper app runs the program. The web server
app app sends along any parameters
from a GET or POST.
web server machine = The helper app constructs the
@ “Web | — 4 brand new page (that has the
prowser ! current date inserted) and sends
\ the HTML back to the server.
web server
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

——
@ ] Web [ T
<htmis 4

browser

]

web server

app

down, and the client gets back an
HTML page that has the current
date as part of its now-static
content.

27



two sides, CG/l and Servlets

Servlets and CGl both play the role of a
helper app in the web server

CGI is better than Servlets. We write CGI scripts in
Perl at our shop, because everybody knows Perl.

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.

You challenge me? On what grounds?

This is no different from Java... what do you
callthe JVM? Is not every instance of the JVM a
heavy-weight process?

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.

What are you talking about? Any CORBA-compliant
thing can be a J2EE client.

Stop—I'm late for my Pilates class. But this is not
over. We’ll have to finish it later.

28 chapter 1

Listen in as our two black belts discuss the pros
and cons of CGI and Servlets.

I doubt everybody knows Perl. 1 like Perl, but we’re all
Java programmers in our shop so we prefer Java.

With much respect, master, there are many
advantages to using Java over Perl for the things you
want to do with CGI.

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

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 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 Per] CGI program cannot.

I do not mean a client 2 a J2EE program, I mean a
client that is J2EE. A Servlet running in a J2EE web
container can participate in security and transactions
right along with enterprise beans and there are—

to be continued...
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(¢ harpen your pencil
2N 0 e o

5 e 2 URL- m;u @ http://www.wickedlysmart.com/test1/Beer1.html of
Request % Eﬁi:"ﬁmuon eBay Yahoo! News~v

Response l

GET ltest1/Beer1 html HTTPAA
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh...

Fillin the boxes with /

a description of what / ’
happens during that step
in the process. Thisis a
duplicate of page 18, so
when you're finished,
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
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 . ..

[« > Jof{+)_ __._ o Client looks
_[O Apple Mac Amazon eBay  Yahoo! News °*ward fo 5 ; !.'
Beer Login Page sueeessful beg, >

Client L
r .
Select a beer type or buy beer making supplies? ahSacfth.

O Select a heer \%

) Buy supplies

Submit ) \

you are here » 29



quickie look at

Servlets Demystified (write, deploy, run)

Just so those new to servlets can stop holding their breath, here’s a quick m

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.

o Build this directory tree (somewhere not under tomcat). —

classes etc

serviet {
doGet (

<webapp>

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).

} </v‘vebapp>

Ch1Servletjava web.xml

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

public class ChlServlet extends HttpServlet ({ StandaYdSCVﬂttchbrafbns
(there will be about 400 pages
public void doGet (HttpServletRequest request, dﬁéﬁﬁhgfﬁsﬂmffl
HttpServletResponse response)
throws IOException {

PrintWriter out = response.getWriter();

java.u?il.Date today = new Jjava.util.Date(); -~ WTN“/‘"de

out.println (“<html> “ + vam
“<pbody>" + Java Y"°_‘5?
“<hl align=center>HF\’s Chapterl Servlet</hl>" doﬁﬁk‘£'
+ “<br>” + today + “</body>" + “</html>");

ded n 3
.Lod“\wmw'

}

9 Create a deployment descriptor (DD) named web.xml, put it
in the etc directory

<?xml version="1.0" encoding="IS0-8851-1" 2> Ehshh5h£$ .

<web-app xmlns="http://java.sun.com/xml/ns/j2ee” —ONCIH)YU'WCbaPﬂM3£wW
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” lets.
xsi:schemalLocation="http://java.sun.com/xml/ns/j2ee _A‘Dt)cmndcdaVCWﬁnySC

http://java.sun.com/xml/ns/j2ee/web-app_2_4.xsd” .
o vlet—name> ties the

version="2.4"> _ M o<se _
<servlet> <5Acrv\c{:> clement 1o the <seevlet
<servlet-name>Chapterl Servlet</servlet-name> in >ckm€Wb
<servlet-class>ChlServlet</servlet-class> mappind ) tlass.
</servlet> _A <sevvlet—tlass> is the Java
<servlet-mapping> A <w\—‘73{,{;¢rn> is the name the
<servlet-name>Chapterl Servlet</servlet-name> dkht|ﬁc5£m'£hCrC%KS-

<url-pattern>/Servl</url-pattern>
</servlet-mapping>
</web-app>
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intro and architecture

. L - . tomcat
Build this directory tree under the existing tomcat directory... :

From the project1 directory, compile the servlet... webappsl The name of
the webapp.

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

I
servlet-api.jar -d classes src/ChlServlet.java Q./////
(This is all one tommand.) ch1

I

(the Ch1Servlet.class file will end up in project1/classes)
WEB-INF I
\ :

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

the web.xml file to WEB-INF. web.xml
CIasses 0010 0001
From the tomcat directory, start Tomcat... : Jrzoo 1001

0001 0011
0101 0110

© O

©

©

%$bin/startup.sh ChiServlet.class

Gl o a
agy 1s P ‘M l’“
The weodtyt ' ed ‘Sevl-

e Launch your browser and type in: khe cexvlet is "™

http://localhost:8080/chl/Servl e/

it should display:

YO O http://localhost:8080/ch1/Servl

III
L
EEJ
[EJ
|'D
=
=
=
o
T~
=]
(]
B
=
o
v
-
oo
=
¥
%
R
o

[I1 Apple .Mac Amazon eBay Yahoo! Newsv

HF's Chapterl Servlet

way Vavy
Tue April 10 16:20:01 MST 2004 & Nou date ™3

== 7

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

%bin/shutdown.sh

you are here » 31



HTML in a sucks

No offense here,
but there's something
SERIOUSLY wrong with this

servlets picture... trying to stuff d\{“a"‘-‘(' we
HTML inside a printin()?? That < how Yo veate 3 o pein
can't be right... This 8 0 sevdleb Yo P2k chveam
P29 nole thing £2.2 °“\)(¥r\> vesgonse
{-,\nc,w 0\\ av’c°£lf’c :
out.pri . . (s ved N ¥ owY \’Y‘m*'m%
.println (“<html> + shream |

“<body>" +

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

“</body>" +

“</html>") ;

Actually, trying to format HTML inside a
servlet’s 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, 1s just
brutal. Don’t even thnk about doing anything
the least bit sophisticated.

th o
Duﬂnielgre uestions

L]
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.

L]
A' 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>
<hl>Skyler’s Login Page</hl>
<br>

<%= new java.util.Date() %>
</body>
</html>

W\\oa! This looks like 3

. in the
itle Java, vioht in
\.‘n-.a;\c of wTML 2

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



Java meets HTML

JSP is what happened when somebody
infroduced Java to HTML

Putting Java into HT'ML 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 class poqo
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 G
in a way that still works in the client’s browser, yet satisfies <body>

Java rules for what’s allowed in a String literal. You can’t have Pt I
1 N on the server is

carriage returns, for example, yet most of the HI'ML you’ll <%= new java.

pull from a web page editor will have real carriage returns in util.Date() %>

</body>

the source. Quotes can be a problem too—a lot of HT'ML </htnl>

tags use quotes around attribute values, for example. And you
know what 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.

L]
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 POIN&

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 an 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.
A POST request includes form data in the body of the request.

A MIME 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

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
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official Sun exam

OBIECTIVES
SSSE——

High-level Web App Achitecture

1.1

1.4

2.1

2.2
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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.

Describe the purpose and event sequence of the
servlet life cycle: (1) servlet class loading, (2) servlet
instantiation, (3) call the init method, (4) call the
service method, and (5) call the destroy method.

Construct the file and directory structure of a Web
Application that may contain (a) static content, (b)
JSP pages, (c) servlet classes, (d) the deployment
descriptor, (e) tag libraries, (f) JAR files, and (g) Java
class files; and describe how to protect resource files
from HTTP access.

Describe the purpose and semantics for each of
the following deployment descriptor elements:
servlet instance, servlet name, servlet class, servlet
initialization parameters, and URL to named servlet

mapping.

Coverage Notes:

All of the objectives in this section are covered
completely in other chapters, so think of this
chapter as a first-look foundation for what
comes later. In other words, don’t worry
about finishing this chapter knowing (and
remembering) anything specific from these
objectives.

You won’t have any mock exam questions on
these topics until you get to the more specific
chapter where those topics are covered.

Enjoy this nice, simple, background material
while you can!

BUT... you do need to know this stuff before
moving on. If you already have some servlet
experience, you can probably just skim the
pages, look at the pictures, do the exercises, and
move on to chapter 3.



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 servolet (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. 1t’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()).

high-level

web server machine

|
request
GET
Web / PPN — /- \)a\,a
browser ce \ / CodC
— web server
h app R Java servlet
Web tode
Container
app
web server machine =
Vo ‘ T
browser [ e </head>
- == web server o ey
JEE response
E==p - cpp web |0
Client Container L=
app
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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 A true warrior would not

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

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 server-side
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 sevver, and treate a listener for the socket.

“uawseurw Arowaw ‘soyiA - 1oddns Jg[ “Surdgor oy ssury 10§
Suryy Inoge Moy KILmoas Judtuldur TeSeuru PeaIy) B 9B SIOMSUE J[CISSO]
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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?

Tharks to the Contirer,
provides an easy way for your servlets to talk to your web
server. You don’t have to build a ServerSocket, listen YOU get to concentrate more
on a port, create streams, etc. The Container knows the on your own buSiIleSS Iogic
protocol between the web server and itself, so that your .
servlet doesn’t have to worry about an API between, say, ll‘lStead OFWOPI’Ylng ahout
the Apache web server and your own web application Wriﬁng code {'oIa ﬂﬂaeading’

code. All you have to worry about 1s your own business ) k'
logic that goes in your Servlet (like accepting an order Securlty, and nefwor lllg.

from your online store).

"You get to focus all your

controls the life and death of your servlets. It energy on ma’king a {.abulou.s
takes care of loading the classes, instantiating and .

initializing the servlets, invoking the servlet methods, On]_me bubble WI’&P store,
and making servlet instances eligible for garbage and leave ﬂle undel’lymg'
collection. With the Container in control, you don’t services er Security and

have to worry as much about resource management.

JSP processing up to the
The Container confainer.

automatically creates a new Java thread for every servlet

request it receives. When the servlet’s done running

the HT'TP 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
synchronization issues. But having the server create and

Now all I have to worry
about is how to sell my scratch-n-
sniff bubble wrap, instead of having
to write all that code for the
things the Container's gonna
do for me...

manage threads for multiple requests still saves you a lot

of work.

DI ETE\ERSTYAT AT With a Container, you

get 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.

M CTIT LI gl 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

GET \=

Web | o — a0 i3 User clicks a link that has a
@ ]-E---— 1 C} l URL to a servlet instead of a
{m container servlet static page.

Client

Web

e |
— The container “sees” that the
@ ].i"’_“"ii ! ’\ C} D request is for a servlet, so the

{m servlet container creates two objects:
. container
Client (] 1) HttpServietResponse
request 2) HttpServietRequest
®
response

=

The container finds the correct

@ Web | —
browser
].-f-fe- I - D servlet based on the URL in the
{‘mh — request 5"-'")" let request, creates or allocates
container  response i

Client D a thread for that request, and
o ﬂ passes the request and response
’c,\n\“cad objects to the servlet thread.

42



Web
browser

high-level

The container calls the servlet's
service() method. Depending on
the type of request, the service()
method calls either the doGet() or
doPost() method.

|-
l—, servlet
container nn .
Ly
request ./
response . service()

For this example, we'll assume the
request was an HTTP GET.

—
] Web

browser

=

Dﬁ_

1
servlet

container Y
(D
response
service()
doGet

The doGet() method generates
the dynamic page and stuffs the
page into the response object.
Remember, the container still

has a reference to the response
object!

®

PEm——
Web
browser

HTTP response

=1 —
/l_
- servlet
container N7
o ywead
regyest
re; ns

The thread completes, the
container converts the response
object into an HTTP response,
sends it back to the client, then

deletes the request and response
objects.
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servlet code

How it looks in code (what makes

a servlet a servlet)

[n £he veal world, 99.9% of all
s:rv\c{'; overvide either the doQet()

or doPost() method.

import javax.jervlet.*;
import javax.sgrvlet.http.*;
import java.io.\*;

public class ChA4Servlet extends HttpServlet {

public void doGet (HttpServletRequest request,

HttpServletResponse response)é___——————“

throws IOException ({

No'(:ice... no main() method.

The et e
called b, élkc doet0) are
e he Copd.n:
4999% ot 3\ sevvlets 7 Container
6!:1‘ B H.’\,gcw\c{:s

This is where your sevvlet gets
/ vefeventes to the vequest and vesponse
ob‘)ct.{',s which the container treates.

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>") ;

therejare no

Dumb Questions

L]
Q’ I remember seeing doGet() and doPost(),
but on the previous page, you show a service()
method? Where did the service() method come
from?

L]
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.
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You tan get 3 PeintWriter from
the vesponse ob\')cc{: your sevvlet
gets Lrom the Container. Use
fhe PrintWriter to write RTML
fext to the vesponse object.
(%: tan 9et other output
options, besides PeintWriter, 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?

L]
A' 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).



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 1t’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 serviet.

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 nawmes

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 ¢lass 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.

/

Client-known URL name Deployer-known

secret internal name

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

The deployer can create a name
that's known only to the deployer
and others in the real operational
environment. This hame, 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
path name of the servlet class.
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SignUpServlet.class

Actual file name

—

The developer's servlet class
has a fully-qualified name that
includes both the class name 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.



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.



servlet mapping in the DD

Using the Deployment Descriptor to map URLs to serviets

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 URLs to servlets—one to map the client-known public URL name to your
own nternal name, and the other to map your own wlernal 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 Ehat 90¢S

s al0
There 183 =07 7 | b—app> 139
inko Ehis ORES T o it ment is used o
This web app has two \\:‘,h we dont an\,‘h to ;‘;mv\c The <servlet—name> C‘E J:oni, |Ss ::f(:‘c
sevvlets. \,-\5\\1(, now (theres a“\\a Ler)- tie a <scrvlc+.? elemen 0 T‘;\c "
\/ ¥ the end of this O0%F <servlebomapging> clemert © 3¢ LY
<web-app ; > user NEVER sees Ehis name; 1S v
cb-

N only in other YSY{S of the DD.
/ <servlet> / Y

| t <servlet-name>Internal name 1</servlet-name> £ \
The <sevvlet> elemen <servlet-class>foo.Servletl</servlet-class> Vou W& in the xully

tells the Container </serviets \—/— prin e Tl
which ¢lass files belong ,,\ua\&\cd nd I+ 2dd

ow don
. L\ass (b\f\'« .

3 pavticular web <servlet> ? . ckension
to l_?£. <servlet-name>Internal name 2</servlet-name> the “elass €
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 </servlet-mapping> . . Cand wses) o

i hat the client sees (an
<servlet—mapping> element \—T:J: {n; “{i):: e e e 3 wade st
as what the Container uscs\/ Samc that is NOT the name f the sekual
at vuntime when a vequest "

. [T SC\'VlC{ dass'
tomes in, to ask, “which <servlet-mapping>
sevvlet should | invoke ‘FOV <servlet-name>Internal name 2</servlet-name>
Hhis \rco\ucs{cd URLZ?". <url-pattern>/Public2</url-pattern>

</servlet-mapping>

[£'s Possible to use wildeards in
the <url-patterns element... move

on that and paths later.

</web-app>
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But wait! There’s more you
can do with the PP

Besides mapping URLs 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.

therelgre no

Dumb Questions

L]

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 afile in
such and such a location?

L]
A' 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.

high-level

The deployment deseriptor (DD),
provides a “declarative” mechanism
for customizing your web applications
without touching source code!

R S N

= Minimizes touching source code that
has already been tested.

= |ets you fine-tune your app’s
capabilities, even if you don't have the
source code.

= |ets 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.

= |ets 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 1s

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...

GeekDateS

“78% of our transactions end in commit.”

(a

Refactor

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

tests, but decided that separate servlets would be more OO—-cach
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

101101
101101
10101000010
1010 10 0

01010 1
1010101

101101
101101 101101
101101 10101000010
10101000010 1010 10 O
1010 10 0O 01010 1
01010 1 1010101
1010101 10101010
10101010 1001010101

InputDQLServlet  |001010101
101101

10101010
) DoDQLQueryServlet w
/ 10101000010

1001010101
web
101101 1010 10 0

server/container
101101 01010 1

10101000010 1010101
1010 10 0 10101010
01010 1 1001010101
1010101
10101010
1001010101

SignupServiet |20

10101000010

1010 10 0
01010 1
1010101
10101010
1001010101

AcceptSignupServiet

101101

101101
101101
10101000010
1010 10 0
01010 1
1010101
10101010
1001010101

AcceptProfileChangesServlet

MainPageServlet InputProfileChangesServiet

high-level

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

The sevvlet does whatever
it needs to do 4o protess
the rcquchc (like insert or
seavth the database) and.
veturns the KWTML page in
the HTTP vesponse:

Il of the business logic
!;‘ND fhe client HTML
page vesporse iS inside the

sevvlet tode:
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In|

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,
msert or update a new record, etc.) then forward the request to a JSP to
do the HI'ML 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 JSP to handle the HTML for
the response, separating business
logic 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
// (write to the database, do the query, etc.)
// forward the request to a specific JSP page
// instead of trying to print the HTML
// to the output stream
}
}

101101

101101
101101
10101000010
1010 10 0
01010 1
1010101
10101010
1001010101

101101

101101 101101

10101000010
1010 10 0
01010 1
1010101
10101010
1001010101

101101 101101
10101000010

1010 10 0
01010 1
1010101
10101010
1001010101

10101000010
1010 10 0
01010 1
1010101
10101010
1001010101

10101000010 10101000010
1010 10 0 1010 10 0
01010 1
1010101
10101010
1001010101

10101000010
1010 10 0
01010 1
1010101
10101010
1001010101

DoDQIQueryServlet
!

01010 1
1010101
10101010
1001010101

InputDQLServlet

putSignupServiet  AcceptSignupServiet  InputProfileChangesServlet ~AcceptProfileChangesServiet ~ MainPageServlet

InputSignupJSP AcceptSignupJSP InputProfileChangesJSP

AcceptProfileChangesJSP MainPageJSP InputDQLJSP DoDQLQueryJSP

Client fills out the DQL
query Lorm and ¢licks the

@ “Do it” button. This sends
select an HTTP POST vequest
for the DoDQL Query.

The web sevver invokes

101101
101101
10101000010

PO Qb@»@”%i;ﬁ;‘;o: e veb server mokes
ST: e, e secvlet, the sevvle
| Al DODQLQUer‘Y o '

vuns the query on the

Client
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; b <— HTML response ——— | vequest is forwarded to
wel @

the appropriate JSP. The
i S
server/container PoDQLQuerySP JSP builds the vesponse
HTML. and sends it back.




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 GUTI 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

What if you want
to make a Swing GUT app
for the dating service, and

it uses the same business
logic?

that can access the business logic classes.”
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 befween 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, ke 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 1is stuck in a servlet when it should be in a
standalone Java class he can reuse!
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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

CONTROLLER

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

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

VIEW

Responsible for the
presentation. It gets the

state of the model from

the Controller (although not
directly; the Controller puts
the model data in a place where
the View can find it). It's also
the part that gets the user ; -
input that goes back to the View Model
Controller.

NN

class Foo

Plain old
Java

A
'32 aﬂl
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MODEL

: available for the view (the JSP).
Controller
cp Holds the real business logic and the

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

A Shopping Cart's contents (and the
rules for what to do with it) would be
part of the Model in MVC.

It's the only part of the system that
talks to the database (although it
probably uses another object for the
actual DB communication, but we'll
save that pattern for later...)



high-level architecture

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. n the avy he now

For eath p3%e Lroller, 3 Java
.. . vollev)
Then the original servlet will be the Controller, the has 3 secvlet C‘(’;‘a )P View-

new business logic class will be the Model, and the class Model, an
JSP will be the View.

101101 101101 101101 101101 101101 101101 101101
10110: 10110: 10110 10110: 10110 10110 10110
10101000010 10101000010 10101000010 10101000010 10101000010 10101000010 10101000010
1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0
01010 1 01010 1 01010 1 01010 1 01010 1 01010 1 01010 1
1010101 1010101 1010101 1010101 1010101 1010101 1010101
10101010 10101010 10101010 10101010 10101010 10101010 10101010
1001010101 1001010101 1001010101 1001010101 1001010101 1001010101 1001010101

InputSignupModel / AcceptSignupModel | InputProfileChangesModel  AcceptProfileChangesModel MainPageModel InputDQLModel DoDQIQueryModel

Tortor Tottor Tottor Tortor Totto1 Tortor Tottor

101101 101101 101100 101101 101101 101101 101100

10101000010 10101000010 10101000010 10101000020 10101000010 10101000010 10101000010

1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0 1010 10 0

01010 1 01010 1 01010 1 01010 1 01010 1 01010 1 01010 1

Tot0101 100101 1010101 Tot0101 1010101 110101 1010101

10101010 10101010 10101010 10101010 10101010 10101010 10101010

1001010101 1001010101 1001010101 1001010101 1001010101 1001010101 1001010101
InputSignupServlet AcceptSignupServiet InputProfileChangesServiet AcceptProfileChangesServlet ~MainPageServiet InputDQLServlet DoDQIQueryServlet

! {
InputSignupJSP AcceptSignupJSP InputProfileChangesJSP AcceptProfileChangesJSP 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
to put it all back in one
non-O0 servlet...
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high-level architecture

Is there an answer?

Should Bob go back to just
one servlet Controller, to avoid
duplicate code? Would that be bad
OO0, 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
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

call? N ~ 4
The answer to this question won't -y }(
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
0 harpen Your pencil
B\

@ 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.

M — BULLET POINIEQ -
<%

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 on your own
business logic.

c},:ﬁ E:io( = The Container creates a request and
response object that servlets (and other parts
of the web app) can use to get information

about the request and send information to the
non-servlet client.

Java class

/

doBar() ;
}

O =

}

= Atypical servletis a class that extends
HitpServlet and overrides one or more service
methods that correspond to HTTP methods
invoked by the browser (doGet() doPost(),
etc.).

O S

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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@dharpen vour pencil
darpenyor g

Task

high-level

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.

Web server Container Serviet

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 Magnets

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!

— Servlet

public class ' extends HttpServlet { '
public void doGet ( '

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>" +
“W<p>” + dl + N and N + d2 + “ were rolled” +
“</body> </html>");

DD ———
(RCmCmbcn this isn)‘{: the Lom\?lc{:c <wcb——aﬂ7> opcning

<web-app ... > tag——a complete example is at the end of this chapter.
[£ doesn't affeet this exercise.)

C2dice </servlet-name> '

</web-app>

60 chapter 2



high-level architecture

Code Magnets, continued...

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

ublic void service
</url-pattern> ' P ( '

<servlet-name> ' ServletRequest request, '
PrintWriter out = response.getiriter (),
HttpServletResponse response) '

<servlet-mapping>
_'
gervletResponse response,

-name>
</servlet-class> '

Ch2Dice HttpServletRequest request, '

PrintWriter out = request.getWriter();

'
Ch2Dice <url-pattern>

>
</serviet-mappings
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responsibility exercise solufion

%E)wrcise Solutions

Task Web server Container Serviet
Creates the request & response objects Just before starting
the thread.

Calls the service() method

Then sevvice() method

calls doGet() or doPost()

Starts a new thread to handle requests

Starts a servlet thread.

Converts a response object to an HTTP
response

Qenerates the HT TP
response S‘{’xcam ‘C\rom H\c

data in response ochC£~

Knows HTTP

Uses it to talk to the

tlient browser.

Adds HTML to the response object

The d\/namic tontent
for the client.

Has a reference to the response objects

Container gjves it the

sevvlet.

Uses it to Vrih{:

d response.

Finds URLs in the DD

To find the corveet
servlet for the vequest.

Deletes the request and response objects

Onte the servlet
is finished.

Coordinates making dynamic content

Knows how to forward
4o the Container.

Knows who 1o ¢all.

Manages lifecycles

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

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

public ¢lass Whatever

62 chapter 2



high-level architecture

Exercise SoJutions,

Serviet continued...

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

extends HttpServlet ({

public class Ch2Dice

public void doGet ( HttpServletRequest request,

HttpServletResponse response)
throws IOException {

PrintWriter out = response.getWriter();

) ((Math.random()*6)+1)) ;

String dl = Integer.toString((int) (
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 + Y and Y + d2 + “ were rolled” +

“</body> </html>");

<servlet>

<servlet-name>
<servlet-class>

<servlet-mapping>

C2dice </servlet-name>

</servlet-class>

C2dice </servlet-name>

- n
</url-pattern>

<servlet-name>

<url-pattern>

</servlet-mapping>

</web-app>
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two objects

A “working” Deployment Descriptor (PD)

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

. —app>
<web-app ...> <—— This opening <web-ary
L) \C{:C'
%ag isn { tom?

<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>

. of this
movize an
\{ou do NOT have +o memon r 'm\iw\\ch

: . Just eopy :
opening {',3‘5) :Vé:n{;;;ﬂ th at's com\fhan{:

| | i %).
/ \C‘i';cs::‘vv\?t spet 2.4 (ke Tomtat

</web-app>

The way it REALLY works

<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”
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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How JZEE fits into all this

The Java 2 Enterprise Edition is kind of a super-
spec—it incorporates other specifications, including
the Servlets 2.4 spec and the JSP 2.0 spec. That’s for

the web Container. But the J2EE 1.4 spec also includes

the Enterprise JavaBean 2.1 specification, for the E]B

Container. In other words, the web Container is for web

high-level

A J2EE application server
includes hoth a web
Container AND an EJB
Container.

components (Servlets and JSPs), and the EJB Container 1s

for business components.

Tomeat is a web Container,

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

a web Container and an EJB Container (plus other things

including a JNDI and JMS implementation). Tomcat is aPPlicaﬁOIl Server.
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 lnCIU.deS

Tomcat is a web Container, not a full J2EE application

the Servlet spec 2.4, JSP spec

server, because Tomcat does not have an EJB Container.
2.0, and EJB spec 2.1.

|—J2EE Application Server

\/ Servlet ?

Serviets & JSPs

\- Web Container
——

EJB Container

=

Enterprise JavaBeans

[}

[ ]
Q So Tomcat is a standalone web Container... does
that mean there are standalone EJB Containers?

L]
A' In the old days, say, the year 2000, you could
find complete J2EE application servers, standalone web
Containers, 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 Tomcat and Resin. Standalone web Containers
are usually configured to work with an HTTP web server
(like Apache), 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 common non-EJB web apps usually use
Apache and Tomcat configured together—with Apache as
the HTTP web Server, and Tomcat as the web Container.

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 MVC

Mini MVC Tutorial

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

T 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. Its 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

OBJIECTIVES
sssspE——

Web Application Deployment

2.1

2.2

2.3

68

Construct the file and directory structure of a web
application that may contain (a) static content, (b)
JSP pages, (c) servlet classes, (d) the deployment
descriptor, (e) tag libraries, (f) JAR files, and (g)
Java class files. Describe how to protect resource
files from HTTP access.

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

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.

Coverage Notes:

All of the objectives in this section are covered
completely in the Deployment chapter; this

is just a first look. This chapter is the only
complete start-to-finish tutorial in the book,
so if you skip it, you might have trouble later
testing some of the other examples in later
chapters (where we don’t go through every
detail again).

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



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.

The four steps we’ll follow: oo o0
Beer Selection Page

Review the user’s views (what the browser | s

T apple M

0

will display), and the high level architecture. =™~

hands-on

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

@ 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
various components of our web application. (OK,
this is more of a strategy than a step.)

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

Cs,
9

3p07
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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~ GCoogle

ple ac Amazon eBay Y,

Beer Selection Page
Select beer characteristics

Color: [ light %)

Q~ Coogle

Beer Recommendations JSP

try: Jack’s Pale Ale
try: Gout Stout
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This page will be written in
HTML, and will genevate
an HTTP Post vequest,
sending the user’s tolor
selettion as a pavameter.

This page will be a JSP {:ha{:, gives
/ the advite based on the user’s thoice.

L]
*  Why are we writing a web
application that gives beer advice?

[}
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”.



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.

Container

<html>
<head>

<body>

</head>

</body>
</html>

Con'(:v-ol , er
@D
\
servlet Mojc

formjhtml O
~ ..
\View BeerExpert &
: component
result.jsp
Container

Client

From heve on out when

</html>

result.jsp

BeerExpert
component

request

you doh)JC see the web

N
server, assume wt's theve.

hands-on

1 - The client makes a request
for the form.html page.

2 - The Container retrieves the
form.html page.

3 - The Container returns the
page to the browser, where the
user answers the questions on
the form and...

sk 3 P0J0 (Plan

| \d Java Obyeet)

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

5 - The Container finds the
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.

8 - The servlet forwards the
request to the JSP.

9 - The JSP gets the answer
from the request object.

10 - The JSP generates a page
for the Container.

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 dvive... /"3 M
datingApp

Put eath web app
in its own Vro‘)cé{‘,

ot meed this — 7
(You don't need this vettory

divectory for the tutorial.)

A“ 0‘(: Your

Java tode lives
T under the sre
This is wheve \/oui: put divettory.
<webapp 2vd party IAR Files
. (from sevvlets—R—us)- /_,_.> By
web.xml This d'\“d'j"" :

This is where Your
Low(:'lgwa{:ion Fi\c
5ocS~

We've of tourse using a standard
package strutture so that we
gch all the normal bcm-(-\i{:s o(:

packages:

_ wojcé{: o\rganiza{ion

— namespacte managcmcn{ BeerSelectjava BeerExpertjava BeerSelect.class

- Yov‘tabili{:\/ and \rcusabili‘{:\/ \ 7\
Notice that we've sepavating

the tontroller tomponents
from the model tomponents.

72 chapter 3

You\r statie and
d\/namid view
Lom?oncn‘f:s 90 heve.

<body>
</body>
</html>

result.jsp form.html

N\ T

Examples of
some View
tomponents-

BeerExpert.class



Creating the deployment environment

Deploying a web app involves both Container-specific rules and
requirements of the Servlets and JSP specifications. (If you’re not
deploying to Tomcat, you’ll have to figure out exactly where your web
app should be relative to your Container.) In our example, everything
below the “Beer-v1” directory is the same regardless of your Container!

tomcat

Tomcat-specific

webapps
This dirct{:or\/ name also represents
the “context voot” which Tomeat

uses when vesolving URLs. We'll T

explore this tontept in areat detail ‘\)
in the deployment chay{?er. ' Beer-v1

Everything BELOW Ehis | i D :

dotted line IS the webapp, and
will be the same vegardless
Your Container vendor.

Part of the Servlets
specification

Application-specific

example

0010 0001 0010 0001

1100 1001 11100 1001

0001 0011 0001 0011

0101 0110 0101 0110
BeerSelect.class BeerExpert.class

0

hands-on VI\V/C

rccfory; it might be

med some'(:hing else like:
Jakar{:a—{;omca{:-io.l?.

This part of the
dircc{:ory strueture is
requived by Tomeat,
and it mul be diveetly
inside the Tomeat home
dircéfovy.

The name of
the web app.

</body>
</html>

form.html result.jsp
This web.xml

: & file MUST be in
</uesapes| WEB-INF

web.xml

<webapp!

This package structure is exaetly what we used
in the dcvclo‘?mcn{: envivonment. Unless ou've
deploying your ¢lasses in a JAR (we'll talk about
that later in the book), then you MUST put the

package divectory structure immediately und
WEBZINF/dasser. o e
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building the

Our roadwmap 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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hands-on

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 ¢hoose POST
action="SelectBeer.do”> instead of GET?

Select beer characteristics<ps This is what the HTML £hinks the
sevvlet is called. Theve is NOTHING
in Your dircc{:ory strutture named

«
<select name="color” size="1"> ‘SCkchCC“dgqlfg aloyCalnamcm

Color:

<option value="1light”> light </option>
<option value="amber”> amber </option>

<option value="brown”> brown </option>

This is how we ¢reated the pull-
<option value="dark”> dark </option>

(Did you figwe out size="]" ?)

</select>
<br><br>
<center>
<input type="SUBMIT”>
</center>

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

L]
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?

L]
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.

down meny; Your options may vary.
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deploying testing

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

Create this HTML file, call it form.html, and save it in your development
environment under the /beerV1/web/ directory.

g

@ Copy the file into the deployment environment
Place a copy of the form.html file into tomcat/webapps/Beer-v1/. ‘_\
me).

(Remember, your tomcat home directory might have a different na

webapps

Beer-v1

<html>

<body>
</body>
</html>

form.html
@ Create the DD in your development environment
Create this XML document, name it web.xml, and save it in your
development environment under the /beerV1/etc/ directory. You dont have +o know

what any of Lhis means
/ just e it in
<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”
version="2.4">

This is @ madc—V\;“’;f{'“.c
) n
<servlet> K_—\ that You Wl use 0{:\\ DD
other Yav‘hs OQ ¢
<servlet-name>Ch3 Beer</servlet-name>
<servlet-class>comiexample.web.BeerSelect</servlet-class>

L me ok the
</servlet> K/_\ Fu\\\[—"\va\‘g”d\"a e of

servlet elass ile
<servlet-mapping>

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

<url-pattern>/SelectBeer.do</url-pattern>
</servlet-mapping> ,\ & the client to veker to

) This is how we wa vention-
Don’t forgc{: + {:\r\‘c secvlet. The ton
</web-app> 5{:3*'{1 with 3 slash.

\\.do” s \')us{', a
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name the client uses for the request (“SelectBeer.do”) and the actual

hands-on VI\V/C

The main job of this DD is to define the mapping between the logical tomcat l
|

servlet class file (com.example.web.BeerSelect).

©)

Copy 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.

Start Tomcat

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)
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.

Test the page

Open the HTML page in your browser
and type:

O

@ ' http://localhost:8080/Beer-v1/form.html

webapps

Beer-vi

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

form.html

<webappE

</webapp>|

web.xml

File Edit Window Help OpenSource

% cd tomcat

% bin/startup.sh

form.html

http://localhost:8080/Beer-v1/form.html .

Amazon eBay Yahoo! Newsw

You should see something like the Beer Selection Page

screen shot here.

Select beer characteristics

Color: | light %

L

[ Submit )
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servilet mapping

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

e */ Beee—yl/ " et

S———————— ¢ iyt
DAY ~~_ o the HTL I e HTML T
(4 .
. _ vt
The host  The web app Ty.e |ogjeal vesourte name L
server  tontext voot. 2F ST
voot. <koem method= do’
POST /Beer-y; geleckBeerd?”
V1S .= et !
Q HTTP/1 1 /SelectBeer.do aC‘bOV" SC\ . « BCC“"‘A/’
¥ Host: v i . s Y'CYC" ) ve
USEr—Agenr’y’\:O:ic:::j?:r:;jm ) B“{; the \)\’owsccghv etause ‘h\'\a‘l:s ‘N\\\C
g cintosh; U; westv . . n
?mwwmemmmw m{p&t“ﬂ t““”% o th
8cko/20030624 Netscape, 7.1 th (,\'\CV\‘\’, \’C"\ucs « {-{Bcc". o \n
ny Accept: text/xml application, e < {',\\C SC\C(‘ o‘c ‘{',\\C
/ xml,application/xhtml#—xml,ten/ o‘h\\CY' wovre {',\\C ‘\;\'\C
| ::mkq:o'g’te“/p‘a"n:q=0.8,video/x_ \’\'TML 13 ‘(C\a \VC\‘. cases rc\a‘t\ [4 {'p
ng,i ; . '
gif;i';‘:!’?f//::gz,ér.nlageupeg,;mage/ : ga0e s on In Lhis “/BCCV’VP .
Client . I (r(: the web aye
Container oo

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 name
of a resource.

@

=

Container

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

<servlet>
<servlet-name>
Ch3 Beer
</servlet—name>
<servlet’ClaSS>
com.example'“eb
</servlet—01355>

</servliet>

_peerselect

—mapping>

<servlet
t-name>

<servle
ch3 Beer
</servlet-
<url‘Pattern>
/SelectBeer'do
</url—Patter§>
</servlet'“‘applnq>

< /web-app”

name>
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@ The Container looks inside the

<servlet> tags for something with | ==
the <servlet-name> "Ch3 Beer".

<web—-app”
<gervlet> S
<gervlet—name

Ch3 Beer
</servlet‘“ame>
_class
<SQIVlii ° le.wel BeerSelect
com.examp.
</servlet’ClaSS>
</servliet>

Container

@ The Container uses the
<servlet-class> in the <servlet>
tag to know which servlet class
is responsible for handling this
request. If the servlet has
not been initialized, the class

is loaded and the servlet is
initialized.

<servl€t‘mappinq>
<servlet— >
ch3 Bee
</servlet—name>
<url-pattern”
/SelectBeer'do
</url—Patter§>
</servlet’mapplng>
</web-app”

Container

@ The Container starts a new thread to < servlef')
handle the request, and passes the
request to the thread (to the servlet's -
service() method). —
requ est thread
[N N )
Container

response

@

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

Container
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servlet controller version one

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
1s just to make sure that the HI'ML page can properly invoke the servlet, and
that the servlet is receiving the HI'ML parameter correctly.

W the

Servlet code uw mate
v Be sure ¥° L ;\d dcv\o\lmcnjc

package com.example.web; / developmen (xca{'&d earlier:
we
shreuttures n
import javax.servlet.*; . écmﬂcgcw\c )
import javax.servlet.http.*; \,\,H-l‘;gc\'v\c{: C"“'u';g\c SCV“\C{" 'm{',cY‘cau"'
import java.io.*; hith -‘m‘z\cmcw\'ﬁ

public class BeerSelect extends HttpServlet {

public void doPost (HttpServletRequest request,

HttpServletResponse response)
We'll use doPost to throws IOException, ServletException ({
handle the HTTP
rcqucs{:, because response.setContentType (“text/html”) ; <—~ This method tomes 1C\rom the
the HTML form PrintWriter out = response.getWriter(); SCWIC{:R‘SY”‘SC intevface.
says:
b out.println (“Beer Selection Advice<br>");

mebhod=POST . - N . This method comes from the
String c = request.getParameter (“color”); < ServletRequest intevface.
out.println (“<br>Got beer color “ + c¢); Notice that the a!rgvmncn{‘,
} ) matthes the value of the
} We're not giving back advice “name” attribute in the
heve, just displaying test HTML's <select> tag,
information.
Key APIs
<<interface>> <<interface>> <cinterface>>
javax.serviet Serviet javax.servlet. ServietRequest Javax.serviet.ServietResponse

<<interface>>
javax.servlet.http.HttpServietResponse

<<interface>>

javax.servlet.GenericServlet javax.servlet.http.HttpServietRequest

javax.servlet.http.HttpServlet
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Cowmpiling, 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 servlet

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

Ad‘)us{: +this to mateh Your own di\rcc{:or\/ \78‘{')\ +o Your S\/S‘{',Cm!
/ Everything alter “bomeat/” will be the same.

File Edit Window Help UpdateBrain

% cd MyProjects/beerVl

%

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

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

Use a semitolon ‘},

Use the —d option to tell the compiler to i
< . : piler Pu‘f‘, the .class 1c||c
on the Windows 0 into the clas.scs divectory within the eorvect package structure. fomeat
Your -elass £ile will end up in /beerV/1/tlasses/ tom/ example/web/.
Deploying the serviet E
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. g

Testing the servlet

File Edit Window Help SlashdotMe M
1 - Restart tomcat! Ce) ATt

bin/shutdown. sh

bi / t t h classes

2 - Launch your browser and go to: in/startup.s
http://localhost:8080/Beer-v1/form.html :com I

example

D
0010 008
1100 1001]
0001 0011
0101 0110

BeerSelect.class

a0 P o°

é &8 foren.html —
4 - Select a beer color and hit “Submit” Et?p:/_/ localhost:8080/Beer-v1/form.html

Beer Selection Page
5 - If your servlet is working, you should Select beer charsciersiics

see the servlet's response in your browser  cColor: Ciiahe %)
. . |  submit )
as something like:

— -
Beer Selection Advice
Got beer color brown

you are here » 81



the model class

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/example/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.*;

¢ve taptured tomplex,

public class BeerExpert { Notite how w
vadigm
public List getBrands(String color) { c$vﬂ4;knowkd3c £hcbca-?a. ?
List brands = new ArrayList(); using advanted condi{:iona\ expressions-
if (color.equals (“amber”)) {

brands.add (“Jack Amber”);
brands.add (“Red Moose”) ;

}

else {
brands.add (“Jail Pale Ale”);
brands.add (“Gout Stout”);

}

return (brands) ;

}
}

File Edit Window Help Skateboard

% cd beerVl
% javac -d classes src/com/example/model/BeerExpert.java
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Enhancing the servlet to call the wmodel,
so that we can get REAL advice...

In this version fwo 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...

% harpen your pencil Enhance the serviet, version two
\\k 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. ¢lass BeerSeleet extends HttpServiet {
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calling the model from the servilet controller

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; £ the
1 o‘r‘t ov
't Qorgc‘i Lhe imp is
im 1 1 % & Don that BCCYE*\’C“J‘
port com.example.model. *; \;at,\LA?,C
import javax.servlet.*;
import javax.servlet.http.*;

. . . . a\ SC‘(\I\C{Z)
import java.io.*; , d£ MS{hcoﬂy“
We ve modt b

import java.util.*; / “O{_’ ma\f\'\‘,’) a new elass-

public class BeerSelect extends HttpServlet {

public void doPost (HttpServletRequest request,
HttpServletResponse response)

throws IOException, ServletException {

String ¢ = request.getParameter (“color”);
BeerExpert be = new BeerExpert () ;4/
List result = be.getBrands(c);

Instantiate the BeevExpert
tlass and eall 9etBrands0).

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

out.println (“Beer Selection Advice<br>");

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

APrih{: ou'b '&hc adVIC
} rbems in the Avvay
vom the model)

¢ (bCCV brand
List returned

rom 3 JSP instead of th

e servlet.
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Key steps for servlet version two

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

Compiling the servlet

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: tomcat

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

UHE

Beer-v1

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 classes

cd tomcat

4 - Test the app via form.html, bin/shutdown.sh com

the final browser output should be
something like:

bin/startup.sh

& 8 8 Farrm. bl -
Beer Selection Advice Ettp://Iocalhost:8080/Beer-v1/form.html
try: Jack Amber e ————
try: Red Moose

Beer Selection Page

0010 o0 0010 o \
1100 1001 1100 1001

0001 0011 looo1 0011
o101 0110 o101 0110

Select beer characteristics

Color: [liaht 5]
|  Submit )

—

BeerSelect.class BeerExpert.cl
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the MVC

Review the partially completed, MVC
beer advice web application

What’s working so far...

Container

/—\@)\

—_—
Web
| browser

Client

logic \@i

D
servle‘r\%
Q

BeerExpert
component

1 - The browser sends the
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.

4 - The servlet outputs the
response (which prints the
advice).

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

What we WANT...

’ Web

86

f—H:' @

browser

/;?ﬁ lCon)‘rgc}icnerl

Client

Container

:( serylet
Sreacs o /-

<body> —

ps ® BeerExpert

csult s componen
result.jsp request P

1 - The browser sends the
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.

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

5 - The servlet forwards the
request to the JSP.

6 - The JSP gets the answer
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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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 1sn’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.

Here’s the JSP...
ere’s the This is a “page divective”

<%@ page import="java.util.*” $> é'/ (we've thinking it’s pretty
obvious what this one does).

<body> (SOMC standard HTML (which is known as
\
<hl align="center”>Beer Recommendations JSP</hl> % ‘ECMPIa‘Ec text” in the JSP world).

<html>

<%

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

Iterator it = styles.iterator();

while (it.hasNext ()) { —~—— tere we've getting an attribute

out.print (“<br>try: “ + it.next()); <('\\'om {-)‘c chucs{: ob\)cc{:. A

. } little later in £he book, we'll
%> Some standard Java si-H:inS explain cvcr\/‘thing about
< Jbodys inside <% %> tags (this is attributes and how we managed
e known as striptlet code). to get the vequest object...

Deploying the JSP tomcat l
|

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

1 - Name it “result.jsp”.

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

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

</body>
</html>

result.jsp form.html
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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 serviet:

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)

Container

B

browser

i -.6 lCon)’gxiig\erI
Client . (:3
®

4

BeeﬁExper‘r
component

result.jsp request

88

1 - The browser sends the
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.

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

5 - The servlet dispatches to
the JSP.

6 - The JSP gets the answer
from the request object.

7 - The JSP generates a page
for the Container.

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



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
import
import
import
import

com.example.model.*;
javax.servlet.*;
javax.servlet.http.*;
Java.io.*;
Java.util.*;

public class BeerSelect extends HttpServlet ({

hands-on VI\V/C

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

String ¢ = request.getParameter (“color”);
BeerExpert be = new BeerExpert();
List result = be.getBrands(c);

Now that the JSP is going to

// response.setContentType (“text/html”) ; Froduéc the ou-f;‘:u{;, we should
// PrintWriter out = response.getWriter(); vemove the .[:cs{ ou‘(‘,‘?u{; f\rom the
// out.println (“Beer Selection Advice<br>"); sﬂka‘WQComnmnfcdiﬁou{SO

that you ould still see it heve.

Add an attribute to the vequest

i he JSP 4o use. Notice
request.setAttribute (“styles”, result); 6-/ i:%cs{géoirs t:king for ‘:‘s:;e\/lcs"?

RequestDispatcher view =
request.getRequestDispatcher (“result. jsp”) ; & /hS‘(:an-baf
. 1ate a request
dispateher Lo, {le JSP.

view. forward (request, response) ;

,\ Use the vequest dispateher 1o ask
the Container o trank up the JSP,
sending it the vequest and vesponse.
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compile, deploy, and test

Cowmpile, 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 servlet
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 redeploy 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

farm. html

4 - Test the app via form.html RN 3
http://localhost:8080/Beer-v1/form.html

Beer Selection Page

Select beer characreristics

Color: [ liaht %]
|  Submit )

- -

EE’QL" = form.himl =

R Beer Recommendations JSP

Heve's what you should see
try: Jail Pale Ale

~ try: Gout Stout
— -
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hands-on VI\V/C

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

There is still so mueh 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






4 request AND response

Being a Servlet

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. Aserviets 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
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official Sun exam

OBJIECTIVES
sssspE——

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 HttpServletRequest 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 HttpServletResponse 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
i 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
detatl, so this is il.

Do the exercises in the chapter, review the
material, 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
Jigure out what you missed, BEFORE you
move on lo chapler five.

Some of the mock exam questions that belong
with these objectives have been moved into
chapters 5 and 6, because the questions require
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 avoird
testing you on topics you haven’t covered.

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



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...

request response

- _
@ , e \)! ' < } l User clicks a link that has a URL
- servlet to a servlet.
/mh container
Client
- _
@ ] phie ] £ > The Container “sees” that the
I \ corvlot request is for a servlet, so the
/mh container o container creates two objects:
Client response 1) HttpServletResponse
2) HttpServletRequest
®
request
- _
@ g ol <: ) The Container finds the correct
 — ! Service(pe, o ot servlet based on the URL in the
.- mh o quest, response) Se'")" € request, creates or allocates
Client O a thread for that request, and
T ﬂ A calls the servlet’s service()
Ehred method, passing the request and
response objects as arguments.
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Servlets and the

The story continves...

—_—
Web
browser
o

)

=5

Client

=

container

servlet

&

doGet(request, response)

The service() method figures out
which servlet method to call based
on the HTTP Method (GET, POST,
etc.) sent by the client.

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

p |
Web | — The servlet uses the response
® ].ﬁf..fe__ ! Q object to write out the response
{ﬁh container Se'z’_ et to the client. The response goes
Client T back through the Container.
response
®
request
{=)  The service() method completes,

P
Web
browser |

Client

96

container

servlet

y%'}no thread

so the thread either dies or returns
to a Container-managed thread
pool. The request and response
object references fall out of scope,
so these objects are toast (ready
for garbage collection).

The client gets the response.



request and response

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

doés 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

A

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 v
its constructor or init()method), being destroped (running its destroy()
method), or it simply does not exist.

service()

Web Container Servlet Class Servlet Object

Container

101101
I 101101
| Load class loen
01010 1
1010101
10101010

v

1001010101

- Lonsjc\'“d'pv_ Y.'vms
seclet 012 ::'\\:i? poncheuttors st
oud NO pplied default)-

AServIlet.cIass

Instantiate servlet (constructor runs)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
' 1
4 1
1
1
i
1
1
1

Called onl ONCE ; '
- Y n ‘{:h

/ lite, and must COmFlcfc ebcsz‘:\‘rl'l:ts
Container ¢an call sevviee().

init()

This is wheve the servlet

i spends most of its life.
ereed c i : }\/initializea?

) initialized Container ¢all i
_ ot cl: to give the servlet

an up bef, h
servlet is killed (i.c.‘,’ mad:r:cgdc for
garbage collection). Like inid() it's
ealled onl\/ onle. )

LEdoQet0),
doPost(), ete.

uCS{’, vuns n 3

e ‘t\\vcad N

handle
client
requests

(Eab\\ ve
chaY'a

destroy()

you are here » 97



the Serviet AP|

Your servlet inherits the lifecycle methods

<<interface>>
Serviet

service (ServletRequest, ServletResponse)
init(ServletConfig)

destroy()

getServietConfig()

getServletinfo()

*

GenericServlet

service(ServletRequest, ServletResponse)
init (ServletConfig)
init()
destroy/()
getServletConfig()
getServletinfo ()
getnitParameter(String)
getinitParameterNames()
getServletContext()
log(String)
log(String, Throwable)

HttpServiet
service (HttpServletRequest, HttpServietResponse)
service (ServletRequest, ServletResponse)
doGet(HttpServletRequest, HttpServletResponse)
doPost(HttpServietRequest, HttpServletResponse)
doHead(HttpServletRequest, HttpServietResponse)
doOptions(HttpServietRequest, HttpServletResponse)
doPut(HttpServietRequest, HttpServletResponse)
doTrace(HttpServletRequest, HitpServietResponse)
doDelete(HttpServietRequest, HttpServletResponse)
getLastModified(HttpServietRequest)

MyServiet
doPost(HttpServietRequest, HttpServletResponse)
myBizMethod()

98 chapter 4

. do NOT ry t0
NOTE: d a";“’:f these

| \)\AS‘{Z SCJC 3 Qcc\ ‘QOY

now,

Serviet interface how the AP\ works--

(javax.servlet.Servlet)

The Sevvlet interface says
that all servlets have {:h;/se
five methods (the three in
bold are lifct\/clc methods).

GenericServlet class
(javax.servlet.GenericServlet)

GenericServlet is an absty.

. aet elass that
mﬂ:m‘;nfs r:\,TS‘l: of the basie sevvlet
methods you'll need, intludi tho m
the Servlet interface. You :153“ Pr:;af;o
NEVER extend this elass YourselF. Mls{:

Your sevvlet’s “sevvlet behavior”
ehavior” ¢
£rom +this elass. o

HttpServiet class
(javax.servlet.http.HttpServlet)

) im?\tmcn‘hs
let (also an abstract class
::}t:qﬁ:::lc:() method 1o rc(:\(c)d: ‘c{\:\: l:'l;l;z:,c;s
{——the servicel/ me ol
o{ikth'cuss{:r;\‘l‘cl‘{ old sevvlet rcc\ucsk and vesponse,
but Z;)n HTTP—sycci(:iL rco\ucs{: and vesponse:

MyServiet class

(com.wickedlysmart.foo)
Most of Your servletness is handled by supevtlass methods.
All you do is override the HTTP methods you need.



The Three Big Lifecycle Mowments

L

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

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.

response

12

service()

When it’s called

When the first client request
comes in, the Container starts
a new 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
servlet.

Do you override it?
_I_Vg 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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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
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 thread.

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

Servlet initialization Client request 1 Client request 2
Thread A Thread B Thread C

The Container calls init() When the first client When the second (and all

on the servlet instance request comes in, the other) client requests come

after the servlet instance is Container starts (or finds) in, the Container again

created but before the servlet a thread and causes the creates or finds a another

can service any client servlet’s service() method to thread and causes the

requests. be invoked. servlet’s service() method to

If you have initialization You normally will NOT be invoked.

code (like getting a database override the service() So, the service() --> doGet()

connection or registering method, so the one from method sequence happens

- yourself with other objects), HttpServlet will run. The cach time there’s a client
" = g then you’ll override the service() method figures request. At any given

init() method in your out which HT'TP method time, you’ll have at least

servlet class. Otherwise, (GET, POST, etc.) is in as many runnable threads

the init() method from the request, and invokes as there are client requests,

GenericServlet runs. the matching doGet() or limited by the resources
doPost() method. The or policies/configuration
doGet() and doPost() of the Container. (You
inside HttpServlet don’t do might, for example, have
anything, so you have to a Container that lets you
override one or both. This specify the maximum
thread dies (or is put back number of simultanecous
in a Container-managed threads, and when the
pool) when service() number of client requests
completes. exceeds that, some clients

will just have to wait.)
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Each request runs in

a separate thread!

request response

You might hear people say things like, “Each instance of the servlet...” but that’s just
wrong. There aren’t multiple nstances 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.

Client A HTTP reques?

Container

Client B

est
Web
* browser
browser
Servlet
4hr’ead ;ﬂ> Qhread % Eath client aeks 3 sepavate "
N\ thread for each vequest, and the
. Container allotates new “C"\“‘S{"
response request request response and vesponse ob\')cc{',S-
therejare no o
Dumb Questions

Q’ 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?

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

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

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

e
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.

Q. I noticed that HttpServiet
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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servlet

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,
and where the Container looks for servlets.)

Finding the class is the first step.

Loading the class is the second step, and it happens either on Container
startup or furst client use. Your Container might give you a 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?

102

Your servlet is always
loaded and initia]ized
BEFORE it can service
its £irst client request.



A\
does not exist

A

’ destroy()

request response

Servlet Initialization:
when an object becomes a serviet

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...

A servlet moves from does not exist to wnitialized (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 ServletContext 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 serviet’ buy you?

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

O <
ob\)cé‘{‘, = '\

Don’t confuse
ServletConfig ]
W&t@h ﬂ?' parameters with
ServietContext
parameters!

We don't really talk about these until
the next chapter, but so many people
get them confused that we want.to
plant the seed early: pay attention to
the differences.

Start by looking at the names. .
ServletConfig has the word “config” in
it for “configuration”. It's about deploy-
time values you've configur(?d for the
servlet (one per servlet). Things your
servilet might want to access that you
don’t want to hard code, like maybe a
database name. ,
ServletConfig parameters won t .
change for as long as this servlet is
deployed and running. To change
them, you'll have to redeploy the
serviet.

ServletContext should have be'en,
named AppContext (but they didn’t
listen to us), because there’s only one
per web app, NOT one per.se?rvlet.
Anyway, we'll get into all this in the
next chapter—this is just a heads-up.

JLhieal, tavd—tareyind sevviet

(@ A ServletConfig object

One ServletConfig object per serviet.
Use it to pass deploy-time information to the servlet (a

database or enterprise bean lookup name, for example)

that you don’t want to hard-code into the servlet (servlet
init parameters).

Use it to access the ServletContext.

Parameters are configured in the Deployment Descriptor.

@ A ServletContext

One ServletContext per web app. (They should have named it
AppContext.)

Use it to access web app parameters (also configured in the
Deployment Descriptor).

Use it as a kind of application bulletin-board, where you can
put up messages (called attributes) that other parts of the
application can access (way more on this in the next chapter).

Use it to get server info, including the name and version of the
Container, and the version of the API that's supported.



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?

request

response

0 harpen our pencil
o y

Label the missing pieces (the
empty boxes) of this lifecycle
timeline. (Check your answers with
the timeline shown earlier in this
chapter.)

Add your own annotations as well
to help you remember the details.

Web Container

Container

Serviet Class

101101

101101
10101000010

1010 10 0

01010 1
1010101
10101010

v

1001010101

AServlet.class

Serviet Object

v
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Request and Response

quest and Response: the key to everything,

and the arguments to service()*

ServietRequest interface
(javax.servlet.ServletRequest)

<<interface>>
ServletRequest

getAttribute(String) : Object
getContentLength() : int
getinputStream() : ServletinputStream
getLocalPort() : int
getParameter(String) : String
getParameterNames() : Enumeration
// MANY more methods...

HttpServietRequest interface

(javax.servlet.http.HttpServletRequest)
l

<<interface>>
HttpServletRequest

getContextPath() : String
getCookies() : Cookie[]
getHeader(String) : String
getQueryString() : String
getSession() : HttpSession
getMethod() : String

// MANY more methods...

ds
Rt SevvletReauest metho :
-l;‘\:: abou‘; HTTP things like eookies,

headevrs, and sessions-
i dds
ServietRequest ntevfate a
\::f Ym:i\nods hat velate to the HTTP

let uses
totol... what your sexv
‘:::nmunita{:c with the tlient/browser-

ServietResponse interface
(javax.servlet.ServletResponse)

<<interface>>
ServletResponse

getBufferSize() : int
setContentType(String) : void
setContentLength(int) : void
getOutputStream() : ServietOutputStream
getWriter() : PrintWriter

// MANY more methods...

HttpServietResponse interface
(javax.servlet.http.HttpServletResponse)

<<interface>>
HttpServietResponse

addCookie(Cookie) : void
addHeader(String name, String value) : void
encodeRedirectURL(String url) : String
sendError(int) : void

setStatus(int) : void

// MANY more methods...

Same {:hing with th
H‘(:JCPServlchesFonsc ad;: '::{:hf::

z:_rc akouf when You've using HT TP "
ings like evvors, tookies, and hcadc—rs

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

HttpServlet methods that you write— doGet(), doPost(), etc.
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Dumb Questions

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

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

L]
Q. Am I reading this UML correctly? Are those interfaces
extending interfaces?

L]
A' Yes. Remember, interfaces can have their own inheritance
tree. When one interface extends another interface (which is all
they can do—interfaces can't implement interfaces), it means
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.

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?

L]
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.

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

But that’s it. The exam assumes you’re
an HittpServiet developer.

response
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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 HT'TP Method 1s a GET, the service()
method calls doGet(). If the HT'TP request Method is a
POST, the service() method calls doPost().

108

You keep showing
doGet() and doPost()
like they're the only ones...

but I KNOW there are eight

methods in HTTP 1.1

jsp2color
HTTP/1.1

User-Agent: Mopilla
PPC Mac OS X |
Gecko/

20030624 Net

Taste.
ET /select/selectBeer
° =dark&taste=ma|ty

Host: www.wickedlys

POST /advisor/selectBeerTaste

"1 Geckos
20030624 Netscape/7.1
Accept: text/xml,application/

xml,application/xh
tml+xml,
htmI;'q:0.9,text/p|ain;q: . 'te‘xv

:\ccept-Language’: €n-us,en;
ccept»Encoding: gzip,deﬂalt

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

Yes, there are other HT'TP 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(), doHeady),
doTrace(), doPut(), and doDelete().
There’s no mechanism in the servlet API
for handling doConnect(), so it’s not part
of HttpServlet.

But while the other HT'TP Methods might
matter to, say, a web server developer, a
serviet 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.

HTTP vequests



So if they're not

they'll be on the
exam.

Eﬁamylc o‘c d response {:o an
HTTP OPTIONS vequest:

HTTP/1.1 200 OK
Server: Apache-Coyotel 1.1
Date: Thu, 20 Apr 2004
16:20:00 GMT

Allow:; OPTIONS, TRACE,
GET, HEAD, POST
Content-Length: 0

important to me... of
COURSE that means

request response

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 servilet 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.

TRACE Asks for a loopback of the request message, so that the client can see
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.

DELETE  Says to delete 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 and 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. sty
ET YCK“Q *‘\\CY'C Th
The W3 s O € Profoco] e,
Pafh ete noe ol vers
The H’TTP rcs°“h:¢ 0'60 'éhe Ya" ';“\P are AYY\CAR\/ fha'{: ‘{;he wa y-o\'vo:
e method  wWebg,, “Mthe 3 TN ques S vequesting e
ucs‘h \ine Crvey, Yo ke 9
The Rea J \[ L \[
/\—W\M/\
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-O; en-US; rv:1.4) Gecko/
20030624 Netscape/7.1
The chues{: 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: 1SO-8859-1,utf-8;9q=0.7,%;9=0.7

0 \oodY- ;)‘fs*' Keep-Alive: 300
the neader Connection: keep-alive

The HTTP 7 No request
method. e path, Parameters up here.
The Prototol

e Reapest 1" L —

POST /advisor/selectBeerTaste.do HTTP/1.1
Host: www.wickedlysmart.com
User-Agent: Mozilla/5.0 (Macintosh; U; PPC Mac OS X Mach-O; en-US; rv:1.4) Gecko/
20030624 Netscape/7.1

The chucs{: Accept: text/xml,application/xml,application/xhtml+xml,text/html;q=0.9,text/

headers. 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: 1SO-8859-1,utf-8;q=0.7,%;q=0.7
Keep-Alive: 300
Connection: keep-alive

T"HS ‘Eimc -Ehc

) R ) Favamc{;
The wessd%e \{\oc ? color=dark&taste=malty K in the body, so they ak::ffa;:ii::h{:m
ta! e

et vay ‘U\ey ave if You use a QET
S’Z\\c “gayiea® to put them in the Request linc.ahd e
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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?

When you use GET, the parameter data shows up in the browser’s
input bar, right after actual URL (and separated with a “?”).

; \ Imagine a scenario in which you would not want the parameters to
a8 | be visible,
|nn ]
: @ E] @ http://wickedlysmart.com/topSecret/myServiet. do?name=cowgirl&password=hidalgo o sla- )

So, security might be another issue.

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 1s 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
tdempotent. 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
one book. 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.

[
P ckout request Dﬁ ‘=
& W — | ,checkouf?
g == ‘

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 new shipping order, etc.).
—

/checkouf debit < y

$$ fheckouty ~ update

Remote bank
account server

el
/7 .
Servlet does NOT Maybe T didn’t Browser sends an HTTP
send gv' < click it right. I better hit request to the server with
Soonse. s D the CHECKOUT button the book purchase info and

response, so Diane
still sees the same
shopping cart page
and thinks...

Diane’s customer ID number. ‘=

—

request ﬂ

Wickedly Smart's Web
Server/Container
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Our story continves...

@ The Container sends the
request to the Checkout
servlet for processing.

)-

—
\checkom?

Wickedly Smart's Web
Server/Container

request response

The servlet does not have a
problem with Diane buying the
same book she bought before.

T guess she really
likes this knitting book a
lot... she's buying it twice.
Cool.

O
Q

/checkouf

@ Servlet electronically debits Diane's
bank account for the second time.

/CheCkOUT debit $$

Remote bank
account server

Eventually Diane
navigates to the
Check Order Status
page and sees

that she has TWO
orders for the
knitting book...

N

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
overdrawn. Bad, bad Dianel
$$

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...




HTTP
@ harpen vour pencil
e

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.

d GET
3 PoST
d puT
d 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 Jusjodwapi pasapisuod jou si | SO “(3,upinoys Inq) JosinoA
poylaw ()}@9H0p JusjojWaPI-UoU B 8}lIM NYD noA ybnoy) uans
‘Jusjodwapl se | Nd pue ‘Qy3H ‘L3 salejoap 0ads L'} d1IH duL
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request and response

Tdempotency
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

Servlet

Servlet sends back a response
with a generated HTML page.

Client

Servlet uses the POST
NOT Idempotent data to update the
% database.
T =
Servlet

i _Servlet sends back a response
with a generated HTML page.

you are here » 115



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
1s, by definition (and according to the HT'TP spec)
idempotent. It can be executed more than once
without any bad side effects.

POST is not idempotent—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 to stop
me from using

the parameters in
GET to update the
server?

__even if you see code 0
the exani/ that uses thz;)' C;?ET .
rameters in a way that cause
Fs)iilie-effects! In other words, GET
is idempotent according to. the
HTTP spec. But there’s nothmg
to stop you from implementing a
non-idempotent doGet() method
'in_your servlet. 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: there are several different uses of the word
“idempotent”; we've using it in the HTTP/serviet way
o mean that the same vequest can 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 effects.
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request

What determines whether the
browser sends a GET or POST request?

a simple h\lvcr\'mk

always means 3 ET-

<A HREF="http://www.wickedlysmart.com/index.html/”>click here</A>

GET

if You chlici'Hy SAY
mefhodZnPOSTw,fhcm
surpvisingl\/, 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 « 1”'bu{kpn;£hc
</select> When the user elicks fhe SlABM\o£ the POST vequest.
<center> ‘ eters ave scn{: n The bOd\I £ eter, name

2 ” ” 3 Y‘ L

CLnpUT TypestSUBMETT Yarﬁ\:s example, H‘CYC,S \)“S{—' oncg ’ > beer tolor the

</center> In Eh'S 4 dhe value is the <option 0
</form> “color ) an brown, o¥ davk/:

d (light, amber,

usevy SC\CL{ZC

What happens if you do NOT say wmethod="POST" in your <form>?

This time, there’s no method="POST”

heve.
<form action="SelectBeer.do”>
Select beer characteristics<p>
<select name="color” size="1">
<option>light
<option>amber
<option>brown
< fon> the
by ozitlir; dark NOW whaJc \\a\’YC“S to - Jlieks
< cijtii \;arAMC{',CYS when é’,\nc ud o
. vm QO
<input type="SUBMIT”> / suBMIT, i H\f \\;OST"?
</center> have 3 method=
</form>

response
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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 GE'T, 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 “m:‘c,\xod;POST
the “TML ‘Qow'\.

wn

<form action="SelectBeer.do”>

And then this:

public class BeerSelect extends HttpServlet {

public void doPost (HttpServletRequest request, HttpServletResponse response)
throws IOException, ServletException {
// code here
}

o dO C‘ () me{:hod n ‘éhc Ser I f
Vie

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.

Q: . doPost() method delegate to the
What if | want to support both doGet() method if necessary.

GET and POST from a single servlet?
public void doPost(...)

throws ... {

.

A Developers who want to doGet (request, response) ;
support both methods usually put
logic in doGet(), then have the
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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 v will send one of these four o\?hov\s
<option>amber for the pavameter named
<option>brown or:amch{
<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/gif;q=0.2,*/*;q=0.1

Accept-Language: en-us,en;q=0.5

The browse
in the vequest body,

«
“color’. For example, tol

Accept-Encoding: gzip,deflate R

Accept—§harset: 1SO-8859-1,utf-8;9=0.7,%;g=0.7 :"‘;”‘kzch ﬂ'c browscr 5¢hcrafcs this !rcqucs{; s

Keep-Alive: 300 You don't have 4o worry about eveating it, bud "
what it looks "9 it, but heve’s

Connection: keep-alive like Coming over o the sevv,
evr...

color=dark

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

String colorParam = request.getParameter (“color”);

// more enlightening code here... /P
}
(In this example, the String This matthes the

eolorParam has a value of “davk”) name in the form.
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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">
<option>light
<option>amber
<option>brown
<option>dark
</select>
BODY:
<select name="body” size="1">
<option>light
<option>medium Thc browser will send one of these th
<option>heavy in the vequest, assotiated with th .
</select> ¢ na
<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-O; 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: 1ISO-8859-1,utf-8;q=0.7,%;9=0.7

Keep-Alive: 300

Connection: keep-alive

nd one of these four oy{igns in
ted with the name tolor -

The browser will se
the rco\ucs{:, assotia

ce OP{:ions
me “body”.

£h
OST ve uest has _b&—'
Now the ¥ scvav;\’ccd by an ampevsand:

color=dark&body=heavy Yaramc‘ccrs,

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

String colorParam = request.getParameter (“color”);
String bodyParam = request.getParameter (“body”) ; Now the S{:\ring vaviable ¢olovParam
// more code here has a value of “davk” and bodyParam
} has a value of “hcav\/"‘
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request

You can have multiple values for a single parameter! That
011 It' means you’ll need getParameterValues() that returns an
*  array, instead of getParameter() that returns a String.

Wi

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>
<br><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];
String [] sizes = request.getl?arameterValues (“sizes”);
If you want to see everything in the array, just for fun or testing, you can use:
string [1] sizes = request.getParameterValues(“sizes");
for (int x=0; X% < sizes.length ; x++) {

out.println(“<br>sizes: v 4+ sizes[x]);

}

(assume that “out” is a PrintWriter you got from the response)

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).

In the real world, you’ll be lucky (or unlucky, depending on your
perspective), to use more than 15% of the request API. Don’t worry if
you aren’t clear about how or why you’d use each of these; we’ll see
more details on some of them (especially cookies) later in the book.

The client’s platform and browser info

String client = request.getHeader (“User-Agent”) ;

The cookies associated with this request

Cookie[] cookies = request.getCookies() ;

The session associated with this client

HttpSession session = request.getSession();

The HTTP Method of the request

String theMethod = request.getMethod() ;

An input stream from the request

InputStream input = request.getInputStream();
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ServietRequest interface
(javax.servlet.ServletRequest)

<<interface>>
ServletRequest

getAttribute(String)
getContentLength()
getinputStream()
getLocalPort()
getRemotePort()
getServerPort()
getParameter(String)
getParameterValues(String)
getParameterNames()

// MANY more methods...

HttpServietRequest interface

(javax.servlet.http.HttpServletRequest)

<<interface>>
HttpServletRequest

getContextPath()
getCookies()
getHeader(String)
getintHeader(String)
getMethod()
getQueryString()
getSession()

// MANY more methods...




request response

therefare no
Dumb Questions

L]
Q’ Why would | ever want to get an InputStream from the request?

L]
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. It is also
possible to create a servlet that proceses a computer-driven request in which the body
of the request holds textual or binary content to be processed. In this case you can use
the getReader or getlnputStream methods. These streams will only contain the body of
the HTTP request and not the headers.

e

[ ]
Q What'’s the difference between getHeader() and getintHeader()? 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?

L]
A' 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”) ;

motePort() are confusing!

getServerPort(), getLocalPort(), and getRe

The difference between getLocaIPort() and p
getServerPort() is more subtle—getSellfvgrPo 0 Jy—
says, ‘to which port was the requgst or/gmqlly SENT?
whilé getLocalPort() says, “on WhICh. port did tge s
request END UP?” Yes, there’s a dlﬁgrence, ec
although the requests are sent to a single ps;td(\/avgsre
is li ] turns aro

the serverIs listening), the server

finds a different local port for each thread so that the
app can handle multiple clients at the same time.

erverPort() should be obvious... until you
gs’i gvit:t getLocalgon‘( ) means. So let’s d(()j thekeasy
one first: getRemotePort(). First you s.h’oul as r,ver
“remote to whom?” In this case, since it's thg se ver
asking, it’s the CLIENT that's the remote thmg. 0
client is remote to the servertr,” slz g?,:}:;ew(;)r:jes (t)he o
“qet the client’s port. ,
Tj;gtsar%i the client from which the request wa:;‘iz;i?t.
Remember: if you're a servlet, remote means ¢ .
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lifecycle

Review: servlet lifecycle and API

— BULLET POIN'I'?Q

<<interface>>
javax.servlet.Serviet

The Container initializes a servlet by loading the class,
invoking the servlet's no-arg constructor, and calling the
servlet's init() method.

The init() method (which the developer can override) is
called only once in a servlet's life, and always before the
servlet can service any client requests.

The init() method gives the servlet access to the Serv-
letConfig and ServletContext objects, which the servlet
needs to get information about the servlet configuration
and the web app.

The Container ends a servlet’s life by calling its destroy()
method.

Most of a servlet's life is spent running a service() method
for a client request.

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.servlet.http.
HttpServlet, from which it inherits an implementation of
the service() method that takes an HttpServietRequest
and an HttpServletResponse.

HitpServlet extends javax.servlet.GenericServlet—an
abstract class that implements most of the basic servlet
methods.

GenericServlet implements the Servlet interface.

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
at least one service method (doGet(), doPost(), etc.).

service (ServletRequest, ServletResponse)
init(ServletConfig)

destroy()

getServletConfig()

getServietinfo()

-

javax.servlet.GenericServlet

service(ServletRequest, ServletResponse)
init (ServletConfig)

init()

destroy()

getServletConfig ()

getinitParameterNames()
log(String, Throwable)

getServletinfo ()
getServietContext()

getinitParameter(String)
log(String)
javax.servlet.http.HttpServlet

service (HttpServletRequest, HttpServietResponse)
service (ServletRequest, ServletResponse)
doGet(HttpServletRequest, HttpServletResponse)
doPost(HttpServletRequest, HttpServietResponse)
doHead(HttpServletRequest, HttpServietResponse)
doOptions(HttpServletRequest, HttpServietResponse)
doPut(HttpServietRequest, HttpServletResponse)
doTrace(HttpServletRequest, HitpServietResponse)
doDelete(HttpServletRequest, HitpServletResponse)
getLastModified(HttpServietRequest)

>

com.wickedlysmart.examples.MyServiet
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doPost(HttpServletRequest, HttpServietResponse)
myBizMethod()




Review: HTTP and HttpServietRequest

— BULLET POIN'IEQ

= The HttpServlet's doGet() and doPost() methods take an
HttpServletRequest and an HttpServletResponse.

= The service() method determines whether doGet() or
doPost() runs based on the HTTP Method (GET, POST,
etc.) of the HTTP request.

= POST requests have a body; GET requests do not,
although GET requests can have request parameters
appended to the request URL (sometimes called “the
query string”).

= GET requests are inherently (according to the HTTP
spec) idempotent. They should be able to run multiple
times without causing any side effects on the server. GET
requests shouldn’t change anything on the server. But
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.

= |fan HTML form does not explicitly say “method=POST",
the request is sent as a GET, not a POST. If you do not
have a doGet() in your servlet, the request will fail.

= You can get parameters from the request with the
getParameter(‘paramname”) method. The return value is
always a String.

= |f you have multiple parameter values for a given param-
eter name, use the getParameterValues(“paramname”)
method that returns a String array.

®  You can get other things from the request object including
headers, cookies, a session, the query string, and an
input stream.

request response

ServletRequest interface
(javax.servlet.ServletRequest)

<<interface>>
ServletRequest

getAttribute(String)
getContentLength()
getinputStream()
getLocalPort()
getRemotePort()
getServerPort()
getParameter(String)
getParameterValues(String)
getParameterNames()

// MANY more methods...

HttpServietRequest interface
(javax.servlet.http.HttpServletRequest)

<<interface>>
HTTPServietRequest

getContextPath()
getCookies()
getHeader(String)
getintHeader(String)
getMethod()
getQueryString()
getSession()

// MANY more methods...
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the HitpServletResponse object

So 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.

ServietResponse interface
(javax.servlet.ServletResponse)

ServletResponse
getBufferSize() the
setContentType() } These ave some of

<<interface>> I

most CO"""°"\\I’“SCd

etOutputStream
getOutp 0 " thods.

getWriter()
setContentLength()
// MANY more methods...

HttpServietResponse interface
(javax.servlet.http.HttpServletResponse)

<<interface>> I

HttpServietResponse
addCookie()
addHeader() Sometimes
encodeURL() these 1oo..
sendError ()
setStatus()
sendRedirect()

// MANY more methods...

)’Ou)” use
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Most of the time, you use the
Response just to send data
hack to the client.

You ca]] two methods on the
response: setContent T'ype()
and getWriter().

After that, you're simply
doing 1/0 to write {TML (or
something else) to the stream.

But you can a]so use the
response to set other headers,
send errors, and add cookies.




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 1/0

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...
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sending bytes in the

Imagine youv 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 The Container sends the

request to the CodeReturn

navigates to the book's website and Browser sends an HTTP

. " o . servlet (mapped to the
clicks the "code jar' link, which refers request to the server with romne “C(odepcliao" in the BD)
to a servlet named “"Code.do". the name of the requested :

f ssing.
servlet ("Code.do") or processing

> ‘:
(4 CodeRefur‘n?

CODE JAR

Y s . -
py——— Y T Y

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
now holds the bytes ‘=
representing the JAR.

/ { e ot \ ! CodeReturn

read

bytes from response
JAR
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request and 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 {

J/\Wc

response.setContentType (“application/jar”) ;

want the browser )
this is 3 JAR, not HTmL
tontent type 4o “applica

reCognize -{:ha{:
1 S0 we set the
fion/\jar".
ServletContext ctx = getServletContext();

InputStream is = ctx.getResourceAsStream(“/bookCode.jar”) ;

) $aive me an
I\/ Tws ‘)\AS{Z SaYS,‘(:o?'\ the vesourte

; Lream »
e eCode 3

int read = 0;

byte[] bytes = new byte[1024]; “amcd

OutputStream os = response.getOutputStream() ;
while ((read = is.read(bytes)) !'= -1) { Heve's the k £ but it's just plain
. - eve’s the key part, bu Just p
os.write(bytes, 0, read); old [70!! Nothing special, \')us{: vead the

} .
; JAR bytes, then write the bytes to
flush () ;
gz : CLllise 07 the output stream that we get feom
I the vesponse ob\')ccjc-

th o
Dumb Questions

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?

L]
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” 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.)

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 {ype 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 wha’rl to your r‘eq):Jes’r.pI'rs type Common MIME types:
*y?reTKo“ Qr'eosi;\‘dmg ':I’GCk' T is video/quicktime, and in your text/html
get The WuickTime player request you said that was OK. -
ready for the video... And despite my trust issues, aP p l/cat/c.)n/;? of
T believed you. video/quicktime
application/java
Co) image/jpeg
HTTP response ‘ — application/jar
HTTP.1.200 0 — . .
T application/octet-stream

| | 102001001010,

| [ 002010011014,
1

| [ 111101010010,

|| 102020101090,

L 101011001174

0001010010034

You don’t need to memorize a bunch of content types.

application/x-zip

Server/Container

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...

Rela X for example, it won’t do you any good to change the content type

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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Q. Why do you have to set the content
type? Can’t servers figure it out from the
extension of the file?

Most servers can, for static content.

In Apache, for example, you can set up MIME
types by mapping a specific file extension
(.txt, .jar, etc.) to a specific content type, and
Apache will use that to set the content type
in the HTTP header. But we're talking about
what happens inside a servlet where there IS
no file! You're the one who is sending back
the response; the Container has no idea what
you're sending.

Q’ But what about that last example
where you read a specific JAR file? Can't the
Container see that you're reading a JAR?

No. All we did from the servlet was
read the bytes of a file (that just happened to
be a JAR file), and turn around and write those
bytes to the output stream. The Container has
no idea what we were up to when we read
those bytes. For all it knows we're reading
from one type of thing and writing something
completely different in the response.

[ ]
Q’ How can | find out what the common
content types are?

e
A. Do a Google search. Seriously. New
MIME types are being added all the time, but
you can easily find lists on the Web. You can
also look in your browser preferences for a list
of those that have been configured for your
browser, and you can check your Web server
configuration files as well. Again, you don't
have to worry about this for the exam, and it’s
not likely to cause you much stress in the real
world either.

Questions

request

Wait a second... why would you use a
servlet to send back that JAR file when you
can just have the web server send it back as
aresource? In other words, why wouldn’t
you have the user click a link that goes to
the JAR instead of to a servlet? Can’t the
server be configured to send back the JAR
directly without even GOING through a
servlet?

L]

® Yes. Good question. You COULD
configure the web server so that the user
clicks an HTML link that goes to, say, the JAR
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
response.

But... we're assuming that you might have
other things that you want to do in that
servlet BEFORE sending back the stream. You
might, for example, need logic in the servlet
that determines which JAR file to send. Or
you might be sending back bytes that you're
creating right there on-the-fly. Imagine a
system where you take input parameters from
the user, and then use them to dynamically
generate a sound that you send back. Sound
that didn't previously exist. In other words,
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
sending back a JAR sitting on the server is

a little contrived, but come on... use your
imagination here and embellish it with all
sorts of things you might add to make it worth
being a servlet. Maybe it’s something as
simple as putting code in your servlet that—
along with sending back the JAR—writes
some info to a database about this particular
user. Or maybe you have to check to see if he’s
even allowed to download this JAR, based on
something you first read from the database.

response
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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.[syaiiSRLVAP];

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
1s the stream that’s designed to handle character data.

» OutputStream

Example
ServletOutputStream out

out .(aByteArray) ;

Use it for:

= response. [s(3=0i8s JRAF ST HQN

Writing anything else!

FYl: The PrintWriter actually “wraps” the
ServletOutputStream. |n other words, the PrintWriter has

a veferente 1o the SevvletOutputStream and delegates ealls
to it. Theve's just ONE output stream back to the client,
but the PrintWriter “decorates” the stream by adding
higher—level character—friendly methods.
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You MUST
memorize
these methods

You have to know these for the
exgm. 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
Jjava.io, then you've been down
this road. But if you haven't, just
remember:

pri_ntln() to a PrintWriter
write() to an ServietOutputStream

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:

these ave
NOT veall




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 a line 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

esponse.setHeader (“foo”, “bar”); ” o
resp £ ! ") an additional value to an existing header.

A convenience method that replaces the value of an existing

response.addHeader (“foo”, “bar”); ﬂ 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);

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
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
value to the response if the header (the first argument to
the method)is not already in the response. The difference

between set and add shows up when the header is there. In There was a response from the node
that case: with headers and quite a payload.
setHeader() overwrites the existing value Not one header | tell you

had more than oné value. J
addHeader() adds an additional value d in the code.

for setHeader() was use
When you call setContentType(“text/html”), you’re setting a

it?
header just as if you said: posed to a_(_i_d_HeaderO’ getit?)

(as op
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 pevson to send us an mp3 file of them
you’re adding a new kind of header. But something else will attually vetiting this poem, with the right timing
fail later, because now you haven’t properly set the content and everything, gets a special edition t—shivt)

type of the response!
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request

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
@ Cclient 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.
Tequest =
m—
/CodeReTur'n
@ The browser gets the response, sees
the "301" status code, and looks for a @
“Location” header. The HTTP response has The servlet calls

sendRedirect(aString) on

a status code “301" and ‘- ) o
- the response and that's it.

a "Location" header
with a URL as the value.

/CodeRe‘rurn

response
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The browser makes a hew request
using the URL that was the value of
the "Location” header in the previous
response. The user might notice that

@

the URL in the browser bar changed...

request response

There's nothing unique
about the request, even
though it happened to be
triggered by a redirect.

®

The server gets the thing
at the requested URL.
Nothing special here.

How'd T end
up here?
The browser renders the
new page. The user is
surprised.

The HTTP response is just
like any other response...

except it isn't coming ‘
from the location the
client typed in.
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servlet redirect

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

sev
want the bw?w.

The URL Yo+ et This is

Lor the
to\\;is:a; client will see:

Using relative URLs 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

2

without a starting forward slash (/7).
Imagine the client originally typed in:

http://www.wickedlysmart.com/myApp/cool/bar.do

When the request comes into the servlet named “barido”, t[:: servlet calls The Conkainer knows the

sendRedirect() with a relative URL that does NOT sfart with a forward slash: ovioindl Yca\\,cs{: URL- skarted

Seom the myAT?/

gt 2

hat part
The Container builds the full URL (it needs this fod the “Tiocation” header it~ 52" ¢ S to the front
s YrcYCV\dC

puts in the HTTP response) relative to the original fequestiURL: “‘(:oo/S{“‘C‘Q‘H”m\b'

sendRedirect (“foo/stuff.htmlf) ;

http://www.wickedlysmart. com/myApp/cyﬂ/foo/stuff .html

But if the argument to sendRedirect() DOLES start with a forward slash:

The forward slash at the
sendRedirect (“/foo/stuff.html”); M bcgivming means “velative 4o the
voot of this web Container”.
The Container builds the complete URL relative to the web Container itself, instead

of relative to the original URL of the request. So the new URL will be:

http://www.wickedlysmart.com/foo/stuff.html

“foo" is @ web 3PPy sepavate
from the “myApY web app:
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request response

You can’t do a
sendRedirect()
after writing to the
response!

That's probably obvious, put it’s the LAW so
we’re just making sure.
If you look up sendRedirect() in
the AP, you'll see that jt throws an
IIIegaIStateException if you try to invoke
it after “the response has already been
committed.”
By “committed”, they mean that the
response has been sent. That just means
the data has been flushed to the stream.
For practical purposes, it means you can’t
write to the response and then call
sendRedirect()!
But some picky professor will tell you that
technically, you could write to the stream
without flushing, and then sendRedirect()
wouldn’t cause an exception. But it would
be a completely stupid thing to do, so we

Watch it!

talk about it...)

In your serviet, for gosh sakes make a
decision! Either handle the request or do

a sendRedirect() to have someone ELSE
handle the request.

(By the way, this idea that “once it's
committed it’s too Jate” also applies to
setting headers, cookies, status codes, the
content-type, and so on... )

won't talk about it. (Except that we just did...

sendRedire
T a URL objecty -

stl'ing,

S . in
SndRedirect) doesg /\ihat IS a URL. The pojny i
OU pass jt a Sty OT take a e point js,
olati String that’s e n object of ¢
ve one. If the S either ype URL.,

, acom
10 a full one, jty ”?Onta/ner cant bui/P/ete URL or 5

. lq d a .
e tricky part iston ow an ///ega/S’ateEx re/a.t/ve URL
sendRedirect, ne emember that THIS Kception.
W URL(http. farms opegy o079
’ y.com”));
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request

A request dispatch does the work
on the server side

——

And that’s the big difference between a redirect and a request dispatch—redzirect
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... @ to the server/ another part of the web
Container app (in this case, a JSP)

)-
request il\ N /.
CodeReturn

v

@ 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 TSP generated the response. and the JSP takes over the response

response

result.jsp
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Redirect vs. Request Dispatch

I don't have time for

this! Tell you what—why
don't you call Barney. Maybe
HE has time for this crap.

Redirect

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.

request

response

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 t0o0... yes, T
KNOW how important the View is in Model View

Controller...no, I don't think I can find another JSP just
like that... what? I didn't catch that? You're breaking up... sorry--
can't hear a thing... losing packets...

Request

When a servlet does a request Dispatch

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.
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— BULLET POIN&

Review: HttpServiletResponse

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 getPrintWriter(), but
it's getWriter().

The getWriter() method lets you do character 1/O to write HTML (or
something else) to the stream.

You can also use the response to set headers, send errors, and add
cookies.

In the real world, you'll probably use a JSP to send most HTML
responses, but you may still use a response stream to send binary data
(like a JAR file, perhaps) to the client.

The method you call on your response for getting a binary stream is
getOutputStream().

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”.

You don’t have to memorize content types (also known as MIME types).

You can set response headers using addHeader() or setHeader().

The difference depends on whether the header is already part of the
response. If it is, setHeader() will replace the value, but addHeader will
add an additional value to the existing response. If the header is not
already part of the response, then setHeader() and addHeader() behave
in exactly the same way.

If you don’t want to respond to a request, you can redirect the request to a
different URL. The browser takes care of sending the new request to the
URL you provide.

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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ServletResponse interface
(javax.servlet.ServletResponse)

<<interface>>
ServletResponse

getBufferSize()
setContentType()

getOutputStream()
getWriter()
setContentLength()

// MANY more methods...

HttpServietResponse interface
(javax.servlet.http.HttpServletResponse)

I
<<interface>>
HttpServietResponse

addCookie()
addHeader()
encodeURL()
sendError()

setStatus()
sendRedirect()

// MANY more methods...




request response

CQVFWVFEE
CRAM

MWock Exam Chapter 4

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.)

a A String userAgent =
request.getParameter (“User-Agent”) ;
O B. String userAgent = request.getHeader (“User-Agent”) ;
a c. String userAgent =
request.getRequestHeader (“Mozilla”) ;
U b 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.)

O A GET

O B. PUT

O c. TRACE
U D. RETURN
U E. OPTIONS

Which method of HttpServletResponse is used to redirect an HTTP
3 request to another URL?

O A sendURL ()

U B. redirectURL()

a c. redirectHttp ()

U b sendRedirect ()

Q E getRequestDispatcher ()
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Which HTTP methods are NOT considered idempotent? (Choose all that
apply.)

O A GET
O B. POST
O c. HEAD
U b puT

Given reqis a HttpServletRequest, which gets a binary input stream?
(Choose all that apply.)

a A BinaryInputStream s = req.getInputStream() ;

Q B ServletInputStream s = req.getInputStream() ;
a c. BinaryInputStream s = req.getBinaryStream() ;
4 b ServletInputStream s = req.getBinaryStream() ;

How would you set a header named “CONTENT-LENGTH” in the
HttpServletResponse object? (Choose all that apply.)

O A response . setHeader (CONTENT-LENGTH, "1024") ;
Q B response.setHeader ("CONTENT-LENGTH", "1024") ;
4d c response.setStatus (1024) ;

4 b response.setHeader ("CONTENT-LENGTH" ,1024) ;

Choose the servlet code fragment that gets a binary stream for writing an image
or other binary type to the HttpServletResponse.

Q A java.io.PrintWriter out = response.getWriter() ;
O B. ServletOutputStream out = response.getOutputStream() ;

a c. java.io.PrintWriter out =
new PrintWriter (response.getWriter())

U b 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.)

O A
B.

ooooo
o om YO

HttpServlet.doHead ()
HttpServlet.doPost()
HttpServlet.doForm()
ServletRequest.doGet ()
ServletRequest.doPost ()
ServletRequest.doForm()

Which of the following methods are declared in HttpServletRequest as
opposed to in ServletRequest? (Choose all that apply.)

Q A
4 B

ocoo
ciole!

getMethod ()
getHeader ()
getCookies ()
getInputStream/()

getParameterNames ()

How should servlet developers handle the HttpServlet’s service ()
method when extending HttpServlet? (Choose all that apply.)

a A

4 B
Q c.
4 b

They should override the service () method in most cases.
They should call the service () method from doGet () or doPost ()
They should call the service () method from the init () method.

They should override at least one doXXX () method (such as
doPost()).

143



mock

CQVFWVFEE
CRAM

Chapter & nsnens

How would servlet code from a service method (e.g., doPost () ) retrieve the (APD
value of the “User-Agent” header from the request? (Choose all that apply.)

Q a. String userAgent =
request.getParameter (“User-Agent”) ;

. the
B. String userAgent = request.getHeader (“User-Agent”) ; ~Option B Show; I
corvett method €3
U c. string userAgent = passing in the header
request.getRequestHeader (“Mozilla”) ; name as 3 String
U Dp. String userAgent = pavameter.

getServletContext () .getInitParameter (“User-Agent”) ;

WF 4, NTTP methods

Which HTTP methods are used to show the client what the server is receiving? (

2 (Choose all that apply.)

144

O a. GET
U B. PUT
d C. TRACE —This method is typically used for

] p. RETURN troubleshooting, not for yroduc{:ion.
U E. OPTIONS

Which method of HttpServletResponse is used to redirect an HTTP (APD
request to another URL?

U a. sendURL ()
4 B. redirectURL()

dec. redirectHttp () _ Ovkion D is torveet, and of the

D. sendRedirect () methods listed, it's the only one that
U E. getRequestDispatcher () exists in HttpServletResponse
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Which HTTP methods are NOT considered idempotent? (Choose all that

(WF 1, idempotent

apply.) veoue

J a. GET _By design, POST is meant to comiey

M B. POST rcz\ucs{S 4o update the skate of thc

Q c. HEAD sevver. In ?)ehcva‘,{“c e \:"ﬂfm:&

Q p. puT should not be applied multiP

Given reqis a HttpServletRequest, which gets a binary input stream? (APD

(Choose all that apply.)

a a. BinaryInputStream s = req.getInputStream() ; Lies the
. C es

M’ B. ServletInputStream s = req.getInputStream() ; ’COY{"';'J‘CE:&oh ‘and the

ovrv
Qc. BinaryInputStream s = req.getBinaryStream(); ,,qcect veturn {:\/?c-
4 b. ServletInputStream s = req.getBinaryStream() ;

How would you set a header named “CONTENT-LENGTH” in the
HttpServletResponse object? (Choose all that apply.)

d a. response . setHeader (CONTENT-LENGTH, “1024") ;

(pPD

_Oy{jon B shows the corvett
B. response.setHeader (“"CONTENT-LENGTH"”,”1024") ; way to set an HTTP hcid"
U c. response.setStatus(1024); with two String Y{:a}\ra'\::a;:?
i e
4 o. response.setHeader (“"CONTENT-LENGTH” ,1024) ; zg;:eg:;sﬂ“c"; her the value.

Choose the servlet code fragment that gets a binary stream for writing an image

or other binary type to the HttpServletResponse.

a a. java.io.PrintWriter out
4 s. ServletOutputStream out

response.getWriter() ;

Q c. java.io.PrintWriter out
new PrintWriter (response.getWriter())

U b. ServletOutputStream out = response.getBinaryStream() ;

(pPD

—OY{iov\ A is ihCOYY‘CC‘{',
betause it uses a

response.getOutputStream () ; tharatter—oriented

PrintWriter
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Which methods are used by a servlet to handle form data from a client? (APD

(Choose all that apply.)

QA HttpServlet.doHead ()
B. HttpServlet.doPost()

O ¢ =ty Servlet.doForm()

° —Options C-F ave wrong t

ServletRequest.doGet () betause these methods don

ServletRequest.doPost () exvist.

oo
oo

ServletRequest.doForm()

Which of the following methods are declared in HttpServletRequest as (APD
cgposed to in ServletRequest? (Choose all that apply.)

A getMethod() —Options A, B, and C all

B. getHeader () velate to Com[oncn“:s of an
o c getCookies () HTTP vequest.

4 b getInputStream/()
4 E getParameterNames ()

How should servlet developers handle the HttpServlet’s service () ( P(PD
method when extending HttpServlet? (Choose all that apply.)
a A They should override the service () method in most cases.
4 B They should call the service () method from doGet () or doPost ()
3 C. They should call the service () method from the init () method.
D. They should override at least one doXXX () method (such as
doPost()).

—-OP‘{',ion Dis torvett
developers typically fotus on
the doQet(), and doPost()
methods



5 attributes and |isfeners

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.

this is a new chapter 147



offical Sun exam

OBJIECTIVES
SSSE——

The Web Container Model Coverage Notes:

3.1 For the serviet and ServletContext initialization All 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 SerV|et attl'lbute SCOpeS ) Zgarn and mgmorize l‘}lg objgc[iyg [opicy.

(request, session, and context): write servlet
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.

Coﬂcxcd n k\:;v
3.3 Describe the elements of the Web container &— Fikers ehat
request processing model: Filter, Filter chain,
Request and response wrappers, and Web
resource (servlet 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.

148



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 servlet
code just o change it...

Kim wants to configure his email
address in the DU not hard-code it
inside the servlet class

Here’s what Kim does mot want in his servlet:

PrintWriter out = response.getWriter();
out.println(“blooper@wickedlysmart.com”) ;

i |
Hard—toding the addvess is BAD!

What happens when )
te'll have 4o vetompile-

his email thandes?

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
somechow “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 parameters

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_D_I)~ (web.xml) file:

<servlet> . Jram—name and 3
<servlet-name>BeerParamTests</servlet-name> \{0\* 5‘“ \‘h 2 Yg' \c \)us{: ma\(c
<servlet-class>TestInitParams</servlet-class> vaVSM'Va\“C' A <secvlet>

sure it's ”‘JS"DE the <
<init-param> /_ clement in the DD-

<param-name>adminEmail</param-name>
<param-value>likewecare@wickedlysmart.com</param-value>
</init-param>

</servlet>

In the serviet code:

out.println(getServletConfig() .getInitParameter (“adminEmail”)) ;

. thod
Ever led it 7\ h J(,Scw\c{COW(: “:)0 me
Y sevvlet inhevits 9etSevvietCon Fig() method .l;c{c;uéis 5. wait Qz,; k... e
. . ne O
SenletConty txa:P:rachccr().

mC‘H\Ods is Sc‘h
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You can't 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().

Y

No Serviete,, o
a 'H)iS Poiy,ionp,a

Too Soon...

A

constructor

doés not exist

When the Container
initia]izes a servlet,
it makes a unique
ServletConfig for the
servlet.

The Container “reads”

Tvis is when £he / init(ServletConfig) | | destroy() the Servlet init
1S L ks
ser e Eombi gt parameters from the
i DD and gives them to
initialize
By the bime the sorvet ) sorvens the ServletConfig, then

is Funning service meth, d
(doée'l:(), doPost(), c‘{::) Si'(:'s
9ot & Scrvld:ComCig

there

passes the Serv]etConfig
to the servlet’s init()
method.

areno
Dumb uestions

L]
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.

L]
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!

e
A' 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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The servlet init parameters are read only ONCE —
when the Container initializes the servlet

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
read ﬁ ;
!Com‘ainer l/ Cariger
web.xml ServletConfig
Container creates a name/value pair of @ Container gives the ServletConfig references
Strings for each servlet init parameter. to the name/value init parameters.

Assume we have only one.

new 7 @

init parameter

— L String
Container £eom DD
new N ServletConfig
Stri
String fring
Container creates a hew instance of the Container calls the servlet's init() method,
servlet class. passing in the reference to the ServletConfig.
new &
Container
instance of Servlet-

MyServlet class Contfig

String

——— init(ServletConfig)
!Con'rainer I
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

L]
(3
Q So, um, where’s that

“redeploy” button on Tomcat?

L]
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.

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

L]

[ ]
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!

e
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

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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Testing your ServletConfig javax serviet ServietConig

<<interface>>
ServletConfig’s main job is to give you init parameters. It can also give ServletConfig
you a ServletContext, but we’ll usually get a context in a different way, getinitParameter(String)
and the getServletName() method is rarely useful. Enumeration getinitParameterNames|)
In the DD (web.xml) file: getServietContext()
<?xml version="1.0"” encoding="IS0-8859-1"?> getServietName() <\\\
<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” MOS{Z Yco\"C nevev
version="2.4"> use Lhis me hod-
<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>

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>");

Java.util.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 (Yadmin email is “ + getServletConfig().getInitParameter (“adminEmail”)) ;
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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 model info to the JSP
using a request attribute...

// inside the doPost () method
String color = request.getParameter (“color”);

BeerExpert be = new BeerExpert(); Then we -
List result = be.getBrands (color); used ﬂ,e lnsﬁan'(:ia{:cd and

in ‘ MODEL 4
request.setAttribute (“styles”, result); © We need ‘pok the 3T the

VIEw
Then we set an “stbribute jl

in the vcu\ucs{:, and H\:{;)SP
we forward the .rct\ucs
was able 1o et it

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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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

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. I
need something more global.

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 that doesn’t help us with the email address, because we
might need to use it from all over the application! There s a
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 listeners

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!

¢ <nik-pavam> element

In the DD (web.xml) file: We book th vet> element

O\A{: °£ {hc <sev

<servlet>
<servlet-name>BeerParamTests</servlet-name>
<servlet-class>TestInitParams</servlet-class>
</servlet>

<context-param>
<param-name>adminEmail</param-name>
<param-value>clientheaderror@wickedlysmart.com</param-value>
</context-param>

lue just like wi
IMPo arameters, exe. . .va € Ju ike with
or {hi-,l:ﬁ}/:‘g ! The <Context_ <c°h£cx{:—Pa"a"‘> element i:sifa{c;h:;"‘ne' s in the
inside 3, indi L._E PP so its g Params js <init—params.
<Content ividug] <servets ) nested
u Olif"l'glPDam"‘> inside {he <c erc"t// Put
web—
E Y <servlets dezlarj.?’}
lon

In the serviet code:
e —

out.println(getServletContext ‘) .getInitParameter (“adminEmail”)) ;

£0) method
EVcry servlet inhers The SCJf'SCW\C#Cov{h: gcrv\c{:Co'\JCC"*Jc
(ahd JSPS hs In cv-njl:S a 3‘£§CV‘V,CfCon{; ext() L veturns) surprisin '-.hs etho ds is
ve spetial aeeess to 3 eon Lext 20 "'C” )hod ob)cc‘t~ And one o( [
well). " H“-\{Paramc{:cr :
OR:
ServletContext context = getServletContext();

(;), out.println(context.getInitParameter (“adminEmail”)) ;

Here we broke out the tode into TWO steps—
9etting the ServletContext veferente, and ealling
its getlnitParameter() method.

you are here »
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context vs. servlet

Rewmewmber the difference between servlet init
parameters and context init parameters

Here’s a review of the key differences between context init parameters and servlet
init parameters. Pay special attention to the fact that they’re both referred to as
it parameters, even though only servlet init parameters have the word “init” in
the DD configuration.

Context init parameters Servlet init parameters
——————— — e —.
Deployment
Descriptor
Within the <web-app> element but NOT Within the <servlet> element for each
within a specific <servlet> element specific serviet
<web-app ...> <servlet>
<context-param> <servlet-name>
<param-name>foo</param-name> BeerParamTests
<param-value>bar</param-value> </servlet-name>
</context-param> <servlet-class>
TestInitParams
<!-- other stuff including </servlet-class>
servlet declarations —--> <init-param>
</web-app> <param-name>foo</param-name>
[Ty — —
NQ{MCPtdOﬁﬁksay init <param-value>bar</param-value>

anywheve in the DD for tontext </init-param>
init Varamc{:crs, the way it does

. <!-- other stuff -->
for sevvlet nit \aaramc’cers' </servliets
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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ServletConfig is one per servlet

ServletContext is one per web app

There’s only one ServletContext for an entire web app, and all the
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
app 1s deployed, and makes the context available to each Servlet and

SP (which becomes a servlet) in the web app.
PP

e‘\Con
,,)af"\ e,

init pavams ‘CWS ’Q init params for
Sevvlet A inside Sevvlet B inside

Don’t confuse
servletConfig

W&L’Ch IL" parameters with

ServletContext
parameters!

ally have to keep these straight on
\t/l?s cgian);, and it’s tricky. You MUST know .
that both ServietConfig and ServietContex
have init parameters, and bgth have the
same getter method—getlnltParameter( ).t
BUT... you also have to know that contex

i i t-param>
] rameters are set with <contex'
el let> element) while serviet

<init-param> inside the
t> declarations in the DD.

(not inside a <servl
init parameters use
individual <servle

app-vide tontext

e
& int pavams insid

../ Servlet A ? / Servlet B ../ Servlet C ?

"“{ Ya\aams ‘(:O\' o‘\%g
ch\l\t‘t C inside

attributes and

Web app initialization:

= Container reads the DD and
creates a name/value String pair
for each <context-param>.

= Container creates a new instance
of ServletContext.

= Container gives the
ServletContext a reference to
each name/value pair of the
context init parameters.

= Every servlet and JSP deployed
as part of a single web app
has access to that same
ServletContext.

GCS, JSPs are furened into
Liest—tlass see c{j,S, so
they also get Lheir own
Scw\chConQ‘\g.

If the app is
\ distributed, there’s
Watch It.' one Servlet,Context
per JVM!
If your application is distributed across
multiple servers (probably in a clustered
environment), your web app really COULD
have more than one ServietContext. A
ServietContext is one per app, but only if
the app is in a single JVM!
In a distributed environment, you'll have one
ServiletContext per JVM. Now, chances are
tf?is won’t create problems, but if you have a
distributed web app, you better consider the

consequences of having different contexts
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
getlnitParameter() 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 | ever use <init-param> anyway?
Wouldn't I 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?

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.

L]
Q. What happens if | give a context init parameter
the same name as a servlet init parameter in the same
web app?

L]
® 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).

L]
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.

L]
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...

e
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 setInitParameter().

[ ]
Q' That’s lame.

L]
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:

Think of init parameters as
deploy-time constants!

You can get them at runtime,
but you can’t set them. There’s
no setinitParameter().



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!

(N'ot'e: when you see <web-app ... >, remember that
thIS,IS our short-cut to save space on the page. Y .

can't deploy a web.xml file unless the <web?a oy
tag has all the attributes it needs.) PP

If you see “init parametel’” without
knowing if it means serviet or context
init parameter, assume serviet.

<servlet-name> '

t </servlet”name>

- >
<1n1t‘9aram
<servlet-param>
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Some people use the phrase “init parameter” to mean “serviet

init parameter”, and they use “context parameter” or even “ap-
plication parameter” to mean “context init parameter”. So, even
though BOTH are initialization parameters, and both come from
the getlnitParameter() method, remember that only SERVLET init
parameters are listed in the DD as init parameters, SO the phrase
“nit parameter” means «servlet init parameter” by default.

We know that as a developer, you'll be kinder to others and
always say explicitly whether an init parameter is a servlet init
parameter ora context init parameter.




the ServietContext

So what else can you do with
your ServletContext?

A ServletContext is a JSP or servlet’s connection

to both the Container and the other parts of the
web app. Here are some of the ServletContext
methods. We put the ones you should know for

the exam in bold.

nd
4 ik pavameters 3
i:{:/ set, atbributes

Get info about the

server/container.

Write to the server’s log

file (vendor—s ecifie)
S\/sfan.ou'l:- reneer
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Before I came into
your life, you were
just another loser object
instead of a real servlet.

You complete me.

\1\2:‘ Con )
o “x

<<interface>>
ServletContext

getlnitParameter(String)
getlnitParameterNames()
getAttribute(String)
getAttributeNames()
setAttribute(String, Object)
removeAttribute(String)

getMajorVersion()
getServerinfo()

getRealPath(String)
getResourceAsStream(String)
getRequestDispatcher(String)

log(String)
// more methods

Wc'“ '(:8“( abou{: aram 'l:
attributes in 3 F‘:w Pa;c:“ -

we'll talk abou{: -
chucs{:DisyaJcLhcr later n

{he thapter:

javax.servlet.ServletContext



attributes and

You can get a ServiletContext in two
different ways...

A serviet’s ServletConfig object always holds a reference to the
ServletContext for that servlet. So don’t be fooled if you see servlet code
on the exam that says:

getServletConﬁg (O getServletContext (O getInitParameter ()
Not only is that legal, but it does the same thing as:
this. getServletContext (). getInitParameter ()

In a servlet, the only time you would NEED to go through your
ServletConfig to get your ServletContext is if you'rein a Servlet

class that doesn’t extend HttpServiet or GenericServiet (the
getServIetContext() method you inherit comes from GenericServiet).
But the chance of ANYONE using a non-HTTP serviet is,

well, asymptotically approaching zero. So just call your own
getServIetContext() method, but don’t be dazed or confused if you see
code that uses the ServletConfig to get the context.

But what if the code is inside some class that is NOT a servlet (a helper/
utility class, for example)? Someonée might have passed a ServietConfig
to that class, and the class code would have to use getServIetContext()
to get a reference to the ServietContext object.

L]
(3
Q How do all the parts of a A.
. web g
I o el tComtoy app get access to Um, no. Not unless you have a really small, simpl
web app. There are much be ' The
tter ways to do logging. Th
. most popular, robust loggin o 1o LogA} you
- PoE f g mechanism j;
A. For servlets, you already know: . can find it on the Apache site at: = hogfiyen
getServIetContext()' you A y know: call your inherited http:// . :
For JSPs it’s a little diff | o o g Y
. ittle different—JSPs have somethin You can also use the | . .
F P : ! | e logging API f i i
implicit objects”, and ServletContext is one ofthegr'r::a e added to J25Ein versiong1 '49'] et

You'll see exactly how a JS
P uses a ServletC s fi
toulsee exactly how 2 )5 ontext when It’s fine to use the ServletContext log() method for simple

experim i i n m
periments, but in a real production environment, you
U

) will almost certainl
, y want to choose something else
S0 you get built-infoggi There's a good reference on web ing with 2
sqing through . d web app logging with
cext? Tat counds VERY alptlt gh your without Log4j in the Java Servlet & JSP Cookbgook frjr:d

O'Reilly.

!_ogging is not part of the exam objectives, but it's
important. Fortunately, you'll find the APIs easy to use
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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?

164

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 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
nit 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).



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 ServletContextlistener

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.

<<interfaces>
ervletContextListener

conz‘ext/n/tia//'zed(Serv/etContextE vent)
co
ntextDestro yed(Sen//etContextE vent)

We need a separate object that can:

B Get notified when the context is initialized (app is being
deployed).

Javax.servet. Serv!etContextListener

= 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.

B Get notified when the context is destroyed (the app is
undeployed or goes down).

= (Close the database connection.

A ServietContextListener class: A conbext listener
is sim?lc: im?lcrncnf

(\ QervletContextListener is in /— SevvletContextListener.

import javax.servlet.*; \’)avax.scrﬂc{: Yacka?)"

public class MyServletContextListener implements ServletContextListener ({

public void contextInitialized (ServletContextEvent event) {
//code to initialize the database connection

//and store it as a context attribute Thcsc are 4
} € TWO notifin.].
& ?ef - Both giye yow'caf'ons
ervle ou g9
public void contextDestroyed (ServletContextEvent event) { Cohtcx‘(:Evch-é_

//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 I
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
create a single object that all parts of the app will share.

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 ServletContext.

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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[n this example, we'll put a
Dog into a ServletContext.



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—through the web.xml Deployment Descriptor!

@ Create a listener class

<<interface>>
ServletContextListener

contextlnitialized(ServietContextEvent)

contextDestroyed(ServietContextEvent)

MyServletContextListener

contextInitialized(ServletContextEvent)
contextDestroyed(ServletContextEvent)

@ Put the class in WEB-INF/classes

(This isn't the ONL\( place it tan 9o

severa

WEB—INF/ ¢tlasses is one
\7|accs the Container tan look for

tlasses.

Deployment thapter.)

@ Put a <listener> element in the
web.xml Deployment Descriptor

<listener>
<listener-class>
com.example.MyServletContextListener
</listener-class>
</listener>

We'll cover the others in the

attributes and listeners

To listen for
Serv]etContext events,
write a ]istener

class that implements
Serv]etContext] istener,
put it in your WEB-INF/
classes directory, and fe]]
the Container by putting a
<Jistener> element in the
Deployment Descriptor.

QUCS{:io L‘o ou: wh
DD doe: {:h‘r Z,."' which par of the
into? Does :
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ServietContextListener tutorial

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 sewletcoz:zm'iﬂener

MyServietContextListener.java :

This class implements ServletContextListener, MyServletContextListener

gets the context init parameters, creates the Dog,
and sets the Dog as context attribute.

contextInitialized(ServietContextEvent)
contextDestroyed(ServletContextEvent)

@ 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>>
Servlet
(® The serviet 7~
1
ListenerTester.java ‘ G icServiet
enericoervie
This class extends HttpServlet. Its job is to verify 7~
that the listener worked by getting the Dog |
attribute from the context, invoking getBreed() on ‘ HttpServiet
the Dog, and printing the result to the response T
(so we’ll see it in the browser).

ListenerTester D

doGet(HttpServletRequest, HttpServletResponse)
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attributes and listeners

Writing the listener class

. . . . <<interface>>
It works just like other types of listeners you might ServietContextListener
be familiar with, such as Swing GUI event handlers. :
Remember, all we need to do is get the context init ! !

parameters to find out the dog breed, make the Dog MyServletContextListener ) a\'-

object, and put the Dog into the context as an attribute.

contextInitialized(ServletContextEvent)
contextDestroyed(ServletContextEvent) '

package com.example;

[mplement 3ava$.scvvlc{:.Scrvlc’cCon’cc)d:Lis{:cncr.

import javax.servlet.*;

public class MyServletContextListener implements ServletContextListener {

public void contextInitialized (ServletContextEvent event) {
vletContext.
ServletContext sc = event.getServletContext (); {“ Ask the event for the Ser

String dogBreed = sc.getInitParameter (“breed”) ; < Use the tontext to 5:‘{:

the init parameter.
Dog d = new Dog(dogBreed); &— Make @ new D°‘5~

sc.setAttribute (“dog”, d); €~ Use the tontext 4o set an attribute (a

name/. ob\)ct{: pair) that is the Dog. Now
other parts of the app will be able 1o 9et
the value of the attribute (fhe Dog).

}

public void contextDestroyed (ServletContextEvent event) ({
// nothing to do here

}
} \ We don't need anything here. The Dog

doesn't need to be cleaned up... when the
eontext goes away, it means the whole
app is going down, im‘.luding the Dog.
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the attribute class

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,

Dog

after reading the context init parameters. Dog(String)

getBreed()

package com.example;

Nothing special heve.
public class Dog { Just a plain old Java ¢lass.
private String breed;

public Dog (String breed) { A use th

: _ . ¢ Context in;
: this.breed breed; ‘\/ Parametey 3 {:hc arau":t,(;1c
h
'Ehe Doa Cons-(;ruc{:oh ) or
public String getBreed() {
return breed;

[ m the

} let will get the Doy fro

} 2::{::{\21 (the Dog that the \is,{:cncr sets 5
35 an attribute), call the Dog's 5c.{:3recd
method, and print out the breed in the

vesponse so we £an see it in the browser.

L]
Q. I thought | read somewhere that servlet attributes
had to be Serializable...

L]
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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Writing the servlet class

This 1s the class that tests the ServletContextListener.
If everything is working right, by the time the
Servlet’s doGet() method runs for the first time,

the Dog will be waiting as an attribute in the
ServletContext.

package com.example;

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

- etial s0 F20
ing) spec?
N;t ;“?C‘bu\a‘f secvlet
J

public class ListenerTester extends HttpServlet {

public void doGet (HttpServletRequest request,

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

attributes and listeners

HttpServlet

ListenerTester D

doGet(HttpServletRequest, HttpServletResponse)

HttpServletResponse response)
throws IOException,

ServletException {

out.println (“test context attributes set by listener<br>");

out.println (“<br>");

h
Dog dog = (Dog) getServletContext().getAttribute (“dog”) ; khe \iskener worked

Q don"(‘, ‘Forgc‘[: the LaSJc.I ’

4N

€ things didn
we'll find out.
Nu“Poin‘l:crExceF‘l:ion i
9¢tBreed() and there’s

getAttribute() returns
type Object! You need
to cast the return!

itParameter() returns a String. So you
anLgsgech;Ittthe return of getAttribute(), bL_Jt the
return of getInitParameter( ) can be ass:gneg J
directly to a String. So... don’t be fooled by ba
exam code that doesn'tuse a ca”st: Badll
Dogd= ctx.getAttribute(“dog ); e— !
(Assume ctx is a ServletContext.)

out.println(“Dog’s breed is: “ + dog.getBreed()):;

o Now w:vai.hConhc*J(,. \&

Doy will be
{ vite we .
t\:\s\c;“gor the Livst Lime

't w?\rk, THIS is where
- we'll get a big fat

£ e try to eall
ho DOS
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configuring a listener in the DD

Writing the Deployment Descriptor

Now we tell the Container that we have a listener for This is khe web.xml file

this app, using the <listener> element. This element is - de the WEB—\NF
‘;\Srcd;o\'\l for this web aFF-

simple—it needs only the class name. That’s it.

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

s

<url-pattern>/ListenTest.do</url-pattern>
ik pavamete
*t it ¥ Wis

</servlet-mapping>
- a Lonk&
<context-param> \flk V\;:‘: e The listener needs
or
to Lons{'xuc{: the Do%'

<param-name>breed</param-name>
<param-value>Great Dane</param-value>

</context-param>
Reais{:c\r this elass a5 a listener. IMPORTANT

<listener>
<listener-class>
com.example.MyServletContextListener {: he <'is£cmk> elemcnf does NO
o exanple vy inside a <servlets element STh {:T > !
tistans E«o\rk because 3 tontext lis:l:cnci isWZ“'d“ ‘
w;v)le'l:Con'Ecxf (whith means aPPliCa?l::oa—
¢/ event. The whole Point is o inifia?iu

</web-app>
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attributes and

therejare o
Dumb uestions

e
° 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 inter-
faces; a listener can implement more than one listener
interface).

Does that mean there are other types of listen-
ers in the servlet API?

L]
A' Yes, there are several other types of listeners that
we'll talk about in a minute.
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compiling and deploying

Cowpile and deploy . o AL your e 2T
\[ i:'?:':\m (each with T o

Let’s get it all working. The steps are: \ diveckory sJ(quJch).

' [ This diveetory "“'S,J,C . ‘c{:or‘l'
Tomtak's webar?s dive

@ Compile the three classes
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.

web.xml

Put your web.xml file in the WEB-INF directory.
Make a classes directory inside WEB-INF.

Make a directory structure inside classes that
matches your package structure: a directory called
com that contains example. ooz0 0001

0001 0011
0101 0110

0010 0001
1100 1001

. Dog.class
ListenerTester.class [)2o: 251 g

@ Copy your three compiled files into your web
app directory structure in Tomcat MyServletContextListener.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 listeners

Try it out

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).

P

8060
[« »Naflc] @ http://localhost:8080/listenerTest/ListenTest.do osla-

test context attributes set by listener

he secvlet ke
thod on {:\\c Dog atiribs
° mcc{', by Lhe listener:

Dog’s breed is: Great Dane & wust

called
Lhat was S

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 &
hethee TS

Web app directory name: listenerTest Pe cavc@u\ a\)ovtc‘: Tester o° Test.

or Lis
URL pattern mapped to this servlet: ListenTest.do Listenee
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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-
tor for this app, including the <listener> and
<context-param> elements.

Container creates a new ServletContext
for this application, that all parts of the
app will share.

- new
I I _ read - :
Container Container
Wéb,xml ServletContext
@ Container creates a name/value pair of @ Container gives the ServletContext refer-

Strings for each context init parameter.
Assume we have only one.

tontext init
parameter

‘Fv'om DD

Container

ences to the name/value parameters.

String

ServletContext

String

@ Container creates a new instance of the
MyServletContextListener class.

new

Container

instance of
MyServletContextListener.class

!Confainer' i__con‘rexTIniﬁalized(ServIe’rConTexTEvenT) - @

178

Container calls the listener's
contextInitialized() method, passing
in a new ServletContextEvent.

The event object has a reference to
the ServletContext, so the event-
handling code can get the
context from the event,
and get the context

init parameter from

the context.

String

Servlet-
Context

String

ServletContextEvent

listener



The story continves...

Listener asks ServletContextEvent for a
reference to the ServletContext.

getServletContext() —)‘O

ServletContextEvent

listener

attributes and listeners

Listener asks ServletContext for the
context init parameter "breed” .

getInitParameter(‘breed")

ServletContext

listener -
String

@ Listener uses the init parameter to
construct a new Dog object.

new

instance of Dog.class

listener

Listener sets the Dog as an attribute in
the ServletContext.

setAttribute("dog”, d) —eo

ServletContext

listener

@ Container makes a new Servlet (i.e., makes
a new ServletConfig with init parameters,
gives the ServletConfig a reference to the
ServletContext, then calls the Servlet's
init() method).

Servlet-
Context

Servlet-

Config String
! Container l/ init(ServletConfig) %@
instance of

ListenerTester.class

@ Servlet gets a request, and asks the
ServletContext for the attribute “dog".

@/ getAttribute("dog") @

Servlet ServletContext

Servlet calls getBreed() on the Dog
(and prints that to the HttpResponse).

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
attributes, servlet requests and attributes, and
HTTP sessions and session attributes.

[+]

Rela)( 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 the next
chay{;cr, so don't worry about it if you don't yc{;
know what an HT TP session is or why You ¢are...
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Pick the Listener

Match the scenario on the left with the

attributes and

o
v

ExXercise listener interface (at the bottom of the page) | '\ ?
that supports that goal. Use each interface /!
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

You want to know if an attribute in a
web app context has been added,

3
.

Listener interface

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

HttpSessionBindingListener

ServletContextAttributeListener

ServletRequestListener

HttpSessionListener

ServletRequestAttributeListener
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The eight listeners

Scenario

Listener interface

Event type

You want to know if an attribute in a

javax.servlet.ServletContextAttributeListener

ServletContextAttributeEvent

web app context has been added, attributeAdded
removed, or replaced. attributeRemoved
attributeReplaced
You want to know how many javax.servlet.http.HttpSessionListener HttpSessionEvent
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 ServletRequestEvent

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 atfribute class (a class
for an object that will be stored as
an atribute) 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

Wateh out Kor this naming

HttpSessionBindingEvent
inconsis{xncy! The Event

or replaced. attributeRemoved : v Lol iskener is NOT what you
CessionAttribute
attributeReplaced ij‘;t‘it{:(\i/oist:;ed: Hjcjcvgession}\%ﬁbu{cEmD.
You want to know if a context has javax.serviet.ServletContextListener ServietContextEvent
been created or destroyed. contextinitialized
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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attributes and

The HttpSessionBindinglistener

You might be confused about the difference between an
HttpSessionBindinglistener and an HttpSessiondtributeListener.
(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 HttpSessionA#tributeListener is just a class that wants to know
when any type of attribute has been added, removed, or replaced in a
Session. But the HttpSessionBindinglListener exists so that the attribute tself
can find out when i has been added to or removed from a Session.

package com.example; Q

import javax.servlet.http.*;

public class Dog implements HttpSessionBindingListener {
private String breed;

P Do g e hever Tty oy i ALS0 5

J , :' added or removed Fro: :hgjc“c Dog itself
mdma l':S‘éCnev-s are NOT . .iss,o,,, (No{:e

public String getBreed() { "éJus{: Jisteved i the

happens auﬁomaﬁically.)

return breed;

}

public void valueBound (HttpSessionBindingEvent event) {
// code to run now that I know I'm in a session

}

“Thc)' use the word

»”

Ouhd and “""bow.d" 'bo
mean “add d »
« ¢ '60 and

. . . . . reémoved 1(",0 »
public void valueUnbound (HttpSessionBindingEvent event) { m.

// 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
is added to a session, it’s time to refresh the fields of the
Customer with this customer’s data from his record in the
database. So the valueBound() method is like a kick that
says, “Go load me up with fresh data from the database...
just in case it changed since the last time | was used.” Then
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.

L]
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.

If you know anything about Entity beans... then you
can picture this capability as a kind of “poor man’s entity
bean”. If you don’t know about entity beans, you should run
to your nearest bookstore and buy two copies of Head First
EJB (one for you, one for your significant other so you can
share special moments discussing it).
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Remembering the Listeners

Do your best to fill in the slots in this table. Keep in mind
that the listener interfaces and methods follow a consistent
naming pattern (mostly).

Answers are at the end of the chapter.

('d"- ;;’QD

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 servlet 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 5e‘(: and
set the attributes?

An attribute is like an
object pinned to a hulletin
board. Somehody stuck it
on the hoard so that others
can get it.

The big questions are: who
has access to the bulletin
hoard, 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 There is no servlet— Request parameters
Session spetific attribute .(:)“5& Servlet init parameters No such thing 35
————— use an iy\s{AV\CC vawab\c . —_—_— session ?aramcﬁcrs.
Method to set setAttribute(String name, Object value) You CANNOT setAppllcatlon,and
Servlet init parameters—they’re set
in the DD, remember? (With Request
parameters, you can adjust the query String,
but that's different.)
Return type Object String «— Bio d\&'&'cvcncc'.
Method to get getAttribute(String name) getInitParameter(String name)
?oz t j(—\ovgc‘l: that attributes must be
3t sinte the return 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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The Three Scopes: Context, Request, and Session

—_—

Context Attributes get _:\/ serviet ?

set ;\ « :
"Admin
: Email"
N v foo@uickedlysmart.com g et 4 S
& Database Concurrent

O 1 "
o”fexﬁ,'\g@? Connection Users
42

2
{ servlet . I
Everyone in the application has access

Session Atiributes

get

\/ servlet ?’ sef

Servlet A

: get
/ servlet PYAl

Servlet B

JSP View

Accessible to only those with access to a specific HttpSession

REQUEST Attributes

set v -
/ "BeerRecommendation”
servlet “Moose Drool”

Controller

JSP View

Accessible to only those with access to a specific ServletRequest
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attribute scope

Attribute Scope
Do your best to fill in the slots in this table. You REALLY need to understand
E reise 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:
coHCC{;,Z:u St‘:"’d think about the implicat;
won’t bc 6C' W)"o:al think abou{: seope ions of a,.basc
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attributes and listeners

Attribute API

The three attribute scopes—context,

Object getAttribute(String name)
request, and session—are handled by - - - -
the ServletContext, ServietRequest, void setAttribute(String name, Object value)
and HttpSession interfaces. The API

methods for attributes are exactly the

void removeAttribute(String name)

same in every interface, Enumeration getAttributeNames()

Context Request Session
<<interface>> <<interface>> <<interface>>
ServletContext ServletRequest HttpSession
getlnitParameter(String) getContentType() getAttribute(String)
getinitParameterNames() getParameter(String) setAttribute(String, Object)
getAttribute(String) removeAttribute(String)

getAttribute(String)
setAttribute(String, Object)

setAttribute(String, Object)
removeAttribute(String)

getQueryString()
getSession()
// MANY more methods...

heve

getAttributeNames()

setMaxInactivelnterval(int)

removeAttribute(String) getAttributeNames()
getAttributeNames) // MANY more methods... getld)
getLastAccessedTime()
getMajorVersion() // MANY more methods...
getServerinfo() jl
getRealPath(String) <<interface>>
getResourceAsStream(String) HttpServietRequest
getRequestDispatcher(String) getContextPath() )
log(String) getCookies() noﬂ\mg
 velated to
// MANY more methods... getHeader(String) atbribu tes
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attribute strangeness

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”, “22”);
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.

|ann
(a]{e] @ http:/flocalhost:8080/listenerTest/ListenTest.do ofsla- )

test context attributes
22 42 sk what e expett -
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attributes and listeners

But then something goes horribly wrong...

The second time he runs it, he’s shocked to see:

8060
[« »Naflc] @ http:/llocalhost:8080/listenerTest/ListenTest.do ~(Q-

test context attributes

= the #1B* did THIS \na\a\vc:rc oy
\x: e d the |b come from? W

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 mudltiple 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.

Context Atiributes

Yikes! Another sevvlet that is part of the
same web app, vunning in a separate thread
tan set the “bar” attribute.

And that’s not all.. the Container might
launch another thread for Servlet A to
handle a third ¢lient...

Client C
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The problew in slow wmotion...

Here’s what happened to Kim’s test servlet.

Servlet A sets the context attribute
“foo" with a value of “22".

— = set
servlet A .

Thread A ServletContext

String

attributes and listeners

Servlet A sets the context attribute
“bar” with a value of "42".

@ >

Thread A ServletContext

String

@ Thread B becomes the running thread (thread
A goes back to Runnable-but-not-Running), and
sets the context attribute "bar” with a value
of "16". (The 42 is now gone.)

- =\ set
-
>

Thread B ServletContext
String

getServletContext () .setAttribute (“foo”,
getServletContext () .setAttribute (“bar”,

\\22//) ;

of “bar” and then
“427) ; é/_/ the value of “bar’, another

@ Thread A becomes the running thread
again, and gets the value of “bar" and
prints it to the response.

- N\ gef
@ >

Thread A ServletContext

String

|n between when secvlet A s,c‘_{

ot the value

9 ; d se
> SNALk in an
out.println (getServletContext () .getAttribute (“foo”)) ;/SC"V\C{: thread

out.println(getServletContext () .getAttribute (“bar”));

“bav to a diffevent value.

Co by the time sevv\c‘{‘: A" .
v:in{\:iCd Lhe value of “bz’r’ )it
had been thanged +o 10"
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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...

I'm thinking I could
synchronize the doGet()
method, but that doesn't
really feel right. But T don't
know what else to do.

oQ

194

concurrency goodbye. If you
synchronize doGet(), it means

The spec says you're on your owh
if you need fo protect attributes.
Why force you to have all that
synchronization overhead if you don't need it?
Of course some Web Containers do implement
that synchronization anyway, but there's no
guarantee so you better be careful.

Synchronizing on the
doGet() means kissing your

that servlet can handle only
ONE client at a timel

Why didn't the
Servlet spec developers
just synchronize the get and
set attribute methods in
ServletContext, to make
the attributes thread-
safe?




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 problem Kim had? Look
back at the tode and the
diag\rams if \/ou’\rc not sure.
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don’t synchronize the service method

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.

Context Attributes

Thread B

"serviet B}

Client B

set

£ You synthronize the service But you won't do anything
method, you WILL stop the to stop OTHER sevvlets/
Container from starting any Regardless of whether the
other methods for new vequests service methods in other
toming into servlet A. So this servlets are synchronized
wiLL Fro{:cc{: the tontext or not... it still means
- attributes from being accessed other parts of the app

222555, by more than one thread have aceess to the context

Client € vunning a sevvice method of attributes.
Sevvlet A.
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attributes and listeners

You dont 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 it won t do any 5°°d t
object, then you’re guaranteed that only one thread at a synthronize on the Sc?‘{;\,
time can be getting or setting the context attribute. But... betause other Yav{',s o ¢
there’s still an ¢f there. It only works if all of the other code that app will still be able to actess

manipulates the same context attributes ALSO synchronizes on the the context!
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 we've 5:{{‘,\»\5 the lotk on {_’\:o

K/_\ tontext 'r{:sc\(:” This is the wa\{: (\{ )

synchronized (getServletContext()) { votect oo tert abbribute .s{_/)a)c. 2
getServletContext () .setAttribute (“foo”, “227); dor't ank SYnthoniud({:h_ls.

getServletContext () .setAttribute (“bar”, “427);

out.println (getServletContext () .getAttribute (“foo0”));
out.println (getServletContext () .getAttribute (“bar”));

Sincc we havc ﬂlc

tontext | ) ct to see lots of
onte we . OCk, we're . Expe
affribu{:gsc ﬁ,.:‘s'gzu {:f('.c Synthronized bl:;;iwz: J {:ha:, code about thread-safety
SaTe trom of) » the tontext
f:dcebiiék sort o‘p Safc mca:: fh:gads unti we exit On the exam you’ll see plenty of code show-
at ALS Synthronizes S{;a ‘ fron any other ing different strategies for making attributes
But this is the pest s " the ServietContexd,” o ad.safe. You'll have to decide if the code
) . ST You've . ; icular goal. Just because
ontext attributes as {:hrcazo{: ‘iov- making the works, given a plartg:#’ ilegs and runs), doesn't
TSt as you ¢ the code is Ilegath(C roFZ) o
' mean itll solve the p :
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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 1t’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 are involved, 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 / Thread A
J, Session Atiributes

set
servlet

Servlet A

Client A
get

/ servlet PYAl

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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What’s REALLY true about attributes
and thread-safety?

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).

Very good. Now what about Session attributes. Are
they safe?

You have much to learn, grasshopper. You do not
know the truth about session attributes. Meditate on
this before speaking again.

You must think outside the Container.
Color outside the lines. Run with scissors.

Yes! The Container can see the request from the
second window as coming from the same session.

And how would you protect these session attributes
from the havoc of multiple threads?

That is good, yes, but synchronize on what?

attributes and listeners

Listen in as our two black-belts discuss the
issues around protecting the state of attributes
from multithreading problems.

Yes master. And I know that synchronizing the service
method 1s 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.

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.

But master, I have meditated and still I do not know
how one client could have more than one request...

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?

So Session attributes are nof thread-safe, and they, too,
must be protected. I will meditate on this...

Ah... I must synchronize the part of my code that
accesses the session attributes. Just the way we did for
the context attributes.

I must synchronize on the HttpSession!
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synchronize on the

Protect session attributes by
synchronizing on the HtpSession

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,
throws IOException,

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

HttpServletResponse response)
ServletException {

out.println(“test session attributes<br>");

HttpSession session =

request.getSession() ;

. 1zzon£h€
synchronized (session)q—\ This time, we ;\.{M:Vi’: Ym{cc{ the
session.setAttribute (“foo”, “22”); Ht&ySﬁMO“otgé’
session.setAttribute (“bar”, “427); Sﬁﬂm\dﬁxMuC$

out.println(session.getAttribute (“foo”));
out.println (session.getAttribute (“bar”));

therejare no

Dumb Questions

L]
Q. Isn’t this overkill? Is this really a possibility... that
a client will open another browser window?

L]
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 pointis, 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

L]
Q’ Isn’tit a bad idea to synchronize code, because it
causes a lot of overhead and hurts concurrency?

L]
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.



attributes and listeners

SingleThreadModel is designed to
protect instance variables Your servlet but ean also

should extend implement the
Here’s what the servlet specification says about the HTTPServlet.- SingleThreadModel
SingleThreadModel (or STM) interface: 4 interface. 2
. HTTPServiet <<interface>>
Ensures that servlets handle only one request at a time. ffrom javax . serviet) SingleThreadModel
Heve's This interface has no methods. If a servlet implements
the key | this interface, you are guaranteed that no two threads
Yar{;... ™ will execute concurrently in the servlet’s service method.
The servlet container can make this guarantee by
synchronizing access to a single instance of the servlet,
or by maintaining a pool of servlet instances and
dispatching each new request to a free servlet. MyServiet

’k CSinte M\ISCY'V\C{: \m?\cncn{',.s
CTM, the web tontainer will

H 3 vV on h S
But how does the web container guarantee a make SVYC {:hnsrs:; lejcc at\z é?mc.
I n one ues
serviet gets only one request at a time? to handle

The web container vendor has a choice. The container
can maintain a single servlet, but queue every request and
process one request completely before allowing the next
request to proceed. Or the container can create a pool of
servlet instances and process each request concurrently,
one per servlet instance.

Which STM strategy do you think is better?

Quevue all requests ~and the web Send requests through a pool
z::jaihcr hands Thread #|
) one
atadti R 11 '
(—§ Requestl [ the sin;;‘:' to eques > / MyServlet#1
Eath veapest servlet instange.
gets added 0 Thread #7
the queve  Request2 Request2 / '
A / ' = { MyServiet#2
MyServlet#1 CV
-
Request3 Thread #I Eath vco\ucsjc AV hread #3
— ko a Request3 / '
es
" 00 " ke = { MyServlet#3
eskanee of £
same Sch\C‘b
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request queueing or servlet pooling

Which is the better STM implementation?

Once again we must consult our black belts.
These guys must know the score on the best STM
implementation. Let’s see them battle it out...

Quevue all requests

Queuing the requests to a single servlet makes the
most sense. It clearly implements what the spec
writers intended.

Yes, but that is the only way to protect the instance
variables of the servlet.

Ahh, you see deeply into the fortune cookie, my
student, but you do not see just how deadly that
fortune might be...

The servlet spec defines that a single servlet
declaration in the deployment descriptor becomes
a single object instance at runtime, but now using
the STM interface, this definition is no longer
valid. Can you imagine a scenario in which having
multiple servlet instances fails?

YES! You have penetrated the depth of the ruse
that is servlet pooling. The semantics of the “single
servlet instance” definition is lost. The servlet has
lost touch with reality.

202 chapter 5

Send requests through a pool

But master, won’t performance be impacted? Surely,
queuing each request prevents multiple users from
access to the same servlet?

But master, the container may also create a pool of
servlet instances. Then the container can process
one request with one servlet instance and another
request with a second instance. Each request is
handled in parallel.

You speak in riddles, master. What could possibly go
wrong with the pooling strategy?

Hmm, what if one of the instance variables is meant
to record how many requests have been processed.
The counter variable would have several different
counts, and none of them would be right... only the
summation of them is correct.



therejare no o
Dumb Questions

L]
Q What'’s up? Why is the servlet spec so wishy-washy?
A:

The specification writers wanted to give the container
vendors the opportunity to compete with each other in
terms of performance and flexibility.

L]
Q. How do | know which strategy my vendor uses?

L]
A' Well, hopefully it is written down in some part of the
documentation for the web container. If not, you should
contact your container vendor, and ask them.

L]
Q. How will the STM strategy change how | write my
servlet code?

e
A' If the container uses a queuing strategy, then the
“single servlet instance” semantics still hold and you do not
need to make any code changes. But if the container uses
a pooling strategy, then the semantics of some instance
variables might change. For example, if you have an instance
variable that holds a “request counter,” then that variable no
longer can be counted on when multiple servlet instances
are created in the pool. In this case, you could choose to
make the counter variable a class variable instead.

e
Q. But are class variables thread-safe?

L]
A' No, they are not, and the STM mechanism does not
help with class variables. Yes, it protects instance variables
from concurrent access, but by pooling multiple instances
the semantics of the servlet changes. Furthermore, STM does
not help with other variable or attribute scopes. You are on
your own...

L]
Q’ So what good is using the SingleThreadModel?

[ ]
A' None, really. Which is why STM has been deprecated
from the servlet API! -
But

You still need o k o
about it for the cxam.n !

attributes and

RGI&X You do not need to

know about tht_ase
container STM strategies
for the exam.

iust need to know't
vouls tance variables 0

ow that STM attempts
f the serviet.

0 harpen our pencil
o y

Place a checkmark next to the things that are
NOT thread-safe. (We did the first one.)

d Context-scoped attributes

(] Session-scoped attributes

L Request-scoped attributes

U Instance variables in the serviet
U Local variables in service methods

U Static variables in the servlet
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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

L]
Q’ So instance variables aren’t thread-safe?

L]

® That's right. If you have multiple clients mak-
ing 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 variables aren’t thread-safe.

L]
Q’ But they WOULD be thread-safe if you imple-
mented the SingleThreadModel, right?

L]
A' 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 allow you into the servlets club ever again.

L]
Q’ I was just talking hypothetically. As in,
“if someone WERE stupid enough to implement

SingleThreadModel...” 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?

L]
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 context state.

204

But if you're not supposed to use Single-
ThreadModel or synchronize the service method,
then how DO you make instance variables thread-
safe?

L]
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.

L]

[ ]
Q Then what SHOULD you use if you need mul-
tiple instances of the servlet to share something?

L]
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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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
the model, and gets back data that the view
needs in order to build the response. There’s
no reason to put the data in a context or
session attribute, since it applies only to this
request, so we put it in the request scope.

So how do we make another part of the
component take over the request” With a
RequestDispatcher.

// code in a doGet ()
BeerExpert be = new BeerExpert();
ArrayList result = be.getBrands(c);

Pu‘{', mOdC\ da‘{'/a
into Request stope

request.setAttribute (“styles”, result);
éc{; a dis?a{:th“

he view JSP.
RequestDispatcher view = ‘(:o‘r Y
request.getRequestDispatcher (“result. jsp”) ;

view. forward (request, response);

Q Z‘c” JSP 4o take over the request, and, oh veah
eve are the Request and Response ob\)'ed;s‘y '

@ The Beer servlet calls the getBrands()
method on the model that returns some
data that the view needs.

getBrands()

*Moose Drool"—
Controller Model object

@ The servlet sets a Request attribute named "styles”.
(First it puts "Moose Drool” into an ArrayList.)

setAttribute ("styles”, results)

&)

Controller HttpRequest

@ The servlet asks the HttpRequest for a
RequestDispatcher, passing in a relative
path fo the view JSP.

getRequestDispatcher(uriToView)

Controller

HttpRequest

@ The servlet calls forward() on the Request-
Dispatcher, to tell the JSP to take over
the request. (Not shown: the JSP gets the
forwarded request, and gets the “styles” at-
tribute from the Request scope.)

forward(request, response)

&

Controller

)

RequestDispatcher
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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 <<interface>>

the job). Of the two methods, forward() is by far the most RequestDispatcher
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 , ,
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 ServletRequest
I ——

RequestDispatcher view = request.getRequestDispatcher (“result.jsp”);

The getRequestDispatcher() method in ServietRequest takes a String path _ th (betause Lheve's no
for the resource to which you're forwarding the request. If the path starts with This is @ velative pa (“/")). So in this ease,
a forward slash (*/"), the Container sees that as “starting from the root of this initial forward slash (*/ O ltisp” in the
web app”. If the path does NOT start with a forward slash, it's considered the Container looks for “vesu ]g ?s «.
relative to the original request. But you can't try to trick the Container into same \ogit,al lotation the rcﬂ“\‘s{_; sths
looking outside the current web app. In other words, just because you have (We'll cover the details of velative N
lots of “../../../"” doesn’'t mean it'll work if it takes you past the root of your and logica\ lotations in the Deploymen
current web app! )

chapter-

Getting a RequestDispatcher from a ServietContext

RequestDispatcher view = getServletContext () .getRequestDispatcher (“/result.jsp”);

Like the equivalent method in ServletRequest, this getRequestDispatcher() ’K

method takes a String path for the resource to which you're forwarding the \/ou 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 9etR ct\ucs’cDisP ateher()
forward slash! method of SevvletContext.

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 [ 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?

attributes and

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

response.setContentType (Yapplication/jar”);
ServletContext ctx = getServletContext();

InputStream is = ctx.getResourceAsStream(“bookCode.jar”);

int read = 0;
byte[] bytes = new byte[1024];

OutputStream os = response.getOutputStream() ;

while ((read = is.read(bytes)) != -1) {
os.write (bytes, 0, read);

}

os.flush () ;

Assume that all
£his wovks.

RequestDispatcher view = request.getRequestDispatcher (“result.jsp”);

view.forward(request, response);
os.close () ;

You'll get a big, fat lllegalStateException!

You can’t forward the rt?quest
if you’ve already committed
a response!

] » we mean, “sent the
nd by “committed a response we . .
éespo%se to the client”. Look at the code again. The big

problem is:

os .flush () ;

That’s the line that causes the 'response to.beD .z)el\r;[tE to
the client, and at that point, this res:ponse is e .
EINISHED. OVER. You can’t possibly fom/.arh' -
request at this point, because the request is his Ogﬁot
You've already responded, and you get only one

at this.

i tions on the exam
So, don't be fooled if you see ques '
that forward a request AFTER a response is sent. The

Container will throw an IIIegaIStateException.

L]
Q’ How come you didn’t talk about the
RequestDispatcher include() method?

L]
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, I'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...”).
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listener exercise answers

Remembering the Listeners
ANSWERS

Exercise

Attribute listeners

SevvletRequestAttributelistener
SevvletContextAttributeListener
HttpSessionAttributelistener

Other lifecycle listeners

SevvletRequestListener \ gilfevente bebueen
. h itrerente
Servletlontextlistence ({:,;‘\:ff:nghitcka{c:&?ll{:c liskenevs is the wo\;d
H‘E-EygcssionLis{cwcr “A{:‘cxibu{:c" insevted in the intecfate name.
e

H{:{:‘?SessionBindingLis{:cncr
H{:{?Scssion/\é{:’nva{;ionLis‘Ecncv

Methods in all

attribute listeners
(except binding listener)

attributeAdded)
attributeRemoved()
attributeReplaced()

Lifecycle events
related to sessions
(excluding attribute-
related events)

when the session is treated, and when its dcs{:ro\/cd
sessionCreated()
scssionDchc\ro\/ch

\,\ S ‘Nc,“
(Note: Lheve ave ot etr,\\a\’icv-)

ons
cover {he Session

Lifecycle events
related to requests
(excluding attribute-
related events)

when the vequest is initialized or destroyed
vequest|nitialized()
\rcqucs‘f:Dcs{:\ro\/cd()

(Notice the diffevente between Lhe session
and rcqucs{: cvm{:s——s-cs?ion is ses
\r:qucs{: is rcqucs{:lni{:uahud().)

Lifecycle events
related to serviet
context (excluding
attribute-related events)

208 chapter 5

when the tontext is initialized or dcs{:ro\/cd
tontextnitialized()
tontextDestroyed()

sionCrca{‘,Cd( );



Attribute Scope

Exercise

ANSWERS

Accessibility
(who can see it)

Scope
(how long does it live)

attributes and listeners

What it’s good for

Context

(NOT thread—safel)

Any part of the web app
intluding sevvlets, JSPs,
SevvletContextListeners,
SevvletContextAttribute—

Listeners.

Lifetime of the
ServletContext, whith
means life of the deployed
app- [£ sevver or app goes
down, the tontext is
dcsbroycd (alon5 with its
attributes).

Resourtes you want the
entive application to
shave, inc|udin5 database
COnncC'{:ions, \)NDI looku\?

names, email addvesses., ete.

HttpSession

(NOT thread—sakel)

An\/ sevvlet or JSP with
ateess to this particular
session. RCmcmbcr, a session
extends beyond a single client
vequest to span multiple
vequests by the same client,
which could go to different
sevvlets.

The life of the session. A
session tan be destroyed
programmatically or tan
sim?ly time—out. (We'll
90 into the details in
the Session Management
chapter.)

Data and vesourtes velated
4o this elient’s session,

not JUSJC a singlc rct\ucS{:-
Somc-{:hing that vequires an
ongoing tonversation with
the client. A shopping cart
is a typical example.

Request

(Thread—safe)

An\/ ?av{: O‘(: the ayylica’cion
that has diveet aceess to the
Request objeet. That mostly
means only the Servlets

and JSPs to whith the
vequest is forwarded using

a RequestDispateher. Also
Request—velated listenevs.

The life of the Request,
whith means until the
Servlet’s sevvice() method
completes. [n other words,
for the life of the thread
(stack) handling this
vequest.

Passing model info from
the tontroller £o the view...
or any other data s?ccific
1o a single client vequest.
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code magnets answers

This part is NOT vequired.

Code Magnets

ANSWERS

(configuring a context parameter in the DD)

</servlet-class> '

foo </param-name>

bar </param-value>

</context-param>
</web-app>

Not used:

~“Param>

<ini+,-—yaram> is used for sevvlet init
parameters, not tontext init parameters.
You find <'mi+,——Pa\r6m> ONLY inside a

<sevvlet> element.
<servlet-param>
There's no suth thing as <sevvlet—param>.

o>
<init-par?®
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Mock Exam (Chapter 5

When using a RequestDispatcher, the use of which methods can often lead
to an IllegalStateException? (Choose all that apply.)

a a
O B.
a c.
U b
Q E

getOutputStream

getResourceAsStream

Which statements about ServletContext initialization parameters are true?
(Choose all that apply.)

O A
Q B

O 0O 0 O
=

They should be used for data that
changes rarely.

They should be used for data that
changes frequently.

They can be accessed using
ServletContext.getParameter (String).
They can be accessed using
ServletContext.getInitParameter (String).

They should be used for data that is specific
to a particular servlet.

They should be used for data that is applicable
to an entire web application.

attributes and
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mock

3 Which types define the methods getAttribute () and setAttribute()?
(Choose all that apply.)

Q A HttpSession

O B. ServletRequest
Qc ServletResponse
U D. servletContext
I ServletConfig
dr 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.)

O A getCookies ()

U B. getAttribute()
getRequestPath ()
getRequestAttribute ()

ooo
= O Q

getRequestDispatcher ()

5 Which calls provide information about initialization parameters that are
applicable to an entire web application? (Choose all that apply.)

O A ServletConfig.getInitParameters ()

B. ServletContext.getInitParameters ()
ServletConfig.getInitParameterNames ()
ServletContext.getInitParameterNames ()

ServletConfig.getInitParameter (String)

ooooo
o E LSO

ServletContext.getInitParameter (String)
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6 Which statements about listeners are true? (Choose all that apply.)

O A

U B
4 c
Q o

A ServletResponseListener can be used to perform an action
when a servlet response has been sent.

An HttpSessionListener can be used to perform an action when
an HttpSession has timed out.

A ServletContextListener can be used to perform an action
when the servlet context is about to be shut down.

A ServletRequestAttributeListener can be used to
perform an action when an attribute has been removed from a
ServletRequest.

A ServletContextAttributelListener 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?

O A

4 B

d c

4 b

4 E

A copy of a query parameter entered by a user.

The result of a database query to be returned
immediately to a user.

A database connection object used by all web
components of the system.

An object representing a user who has just logged into
the system.

A copy of an initialization parameter retrieved from a
ServletContext object.
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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?
Q A A:a->b P:a->

U B. a:a->b M:a->c

O ¢ a:a->b P:a->b M:a->c

U D. A:a->b P:a->b P:a->null

U E. A:a->b M:a->b A:a->c M:a->c

U F Aa: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.)

O A <description>
U B. <listener-name>
<listener-type>

<listener-class>

ooo
<iolle!

<servlet-mapping>
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’IO Which types of objects can store attributes? (Choose all that apply.)

a A ServletConfig

O B ServletResponse

a c. RequestDispatcher
d b HttpServletRequest
Q E HttpSessionContext

»" Which are true? (Choose all that apply.)

O A. When a web application is preparing to shutdown, the order
of listener notification is not guaranteed.

U B. When listener-friendly events occur, listener invocation order
is not predictable.

U C. The container registers listeners based on declarations in the
deployment descriptor.

U b 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.)

O A A RequestDispatcher can be used to forward a request to another
servlet.

U B. The only method in the RequestDispatcher interface is
forward().

U C. Parameters specified in the query string used to create a
RequestDispatcher are not forwarded by the forward () method.

U D. The serviet to which a request 1s forwarded may access the
original query string by calling getQueryString() on the
HttpServletRequest.

U E. The serviet 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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What is the recommended way to deal with servlets and thread safety?

13 O A

U B. Have the servlet implement SingleThreadModel.
4 c. Log all servlet method calls.

Write the servlet code to extend ThreadSafeServlet.

O D. Use local variables exclusively, and if you have to use instance
variables, synchronize access to them.

Given the following methods:
14 - getCookies
- getContextPath
- getAttribute

Match the methods above to the following classes or interfaces. Note that each method can
be used more than once.

HttpSession

ServletContext

HttpServletRequest ...

Which are true about the RequestDispatcher interface? (Choose all
15 that apply.)

O A, Of its two methods, forward () is used most frequently.

O B. Its methods take the following arguments: a resource, a request,
and a response.

a c. Depending on the class whose method creates a

RequestDispatcher, the path to the resource to be forwarded
to will change.

U b Regardless of the class whose method creates a

RequestDispatcher, the path to the resource to be forwarded
to will NOT change.

Qe If your servlet invokes RequestDispatcher. forward, it
can send its own response to the client before, but not after the
nvocation of forward.
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CQVFWVFEE
CRAM

Clapter S Ansnens

When using a RequestDispatcher, the use of which methods can often lead

to an I1legalStateException? (Choose all that apply.) (cevvlet VX 79 161
U A read
B. flush —An IllcgalS{:a{:cExu\vl{:ion(;s ﬁauscd
: hen a vesponse has already been
d ¢. write ‘foml-.t{ed? +o the elient (the flush
U D. getoutputStream method does that), and then you

a E. getResourceAsStream a{‘;tem\?{: a (:orward.

Which statements about ServletContext initialization parameters are true? )
(Choose all that apply.) (Servlet V1A vy 3

A. They should be used for data that

h ly.
changes rarely. —Option B is intorrett betause
Q B They should be used for data that SevvletContext init ?aramc{:crs are

changes frequently. onl\/ vead at Container start-up time.

a c. They can be accessed using —Option C is intorvett

ServletContext.getParameter (String). betause this method
M D. They can be accessed using does not exist.
ServletContext.getInitParameter (String).
Q E They should be used for data that is specific —OP‘Eion E is intorvect because
to a particular servlet. theve is only one ServletContext
d I. They should be used for data that is applicable Ob\)c{’{: per web application.

to an entire web application.
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3 Which types define the methods getAttribute () and setAttribute()?
(Choose all that apply.) & vos. 22, 2b, 6‘])
(gc‘r\l\c{l v Y
A. HttpSession
B. ServletRequest
a c. ServletResponse
d D. ServletContext
U k. ServletConfig
ar SessionConfig
b5—bb)
4 If a servlet is invoked using the forward or include method of (Sevvlet A

RequestDispatcher, which methods of the servlet’s request object can access
the request attributes set by the container? (Choose all that apply.)

Q a getCookies —Oy{:ion B is the corvect method.
M B. getAttribute With it Yyou an ateess the tontainer

Wated iavax.servlet-forward. Xxx and
gerRemuestra Y:vva*.scvvl‘g{.includc.)(%mt attributes.

—Options C and D vefer to

Q c
4 b getRequestAttribute
Q E getRequestDispatcher methods that don't exist.

Which calls provide information about initialization parameters that are (¢, y|et V1.4 vy 32)
5 applicable to an entire web application? (Choose all that apply.)

Q A ServletConfig.getInitParameters () _OPJC-‘ ons A and B are intorvett .
 B. servletContext.getInitParameters () betause these methods do not exist.
a c. ServletConfig.getInitParameterNames ()

d D. ServletContext.getInitParameterNames () —Options C and E are incorreet because
, . : they provide aceess to servlet—specific

U E. servletConfig.getInitParameter (String) initialization Parameters.

g F. ServletContext.getInitParameter (String)
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. 80)
6 Which statements about listeners are true? (Choose all that apply.) (Sevvlet VLA P

Q A

4
o c.
o .

A ServletResponseListener can be used to perform an action
when a servlet response has been sent.

-—0?‘{',.‘0'\ A is 'IV\CO?V‘CC'E
betause these is no

An HttpSessionListener can be used to perform an action when Scrﬂc{RchonscLiS{ChCY
an HttpSession has timed out. interkate.

A ServletContextListener can be used to perform an action
when the servlet context is about to be shut down.

A ServletRequestAttributeListener can be used to
perform an action when an attribute has been removed from a
ServletRequest.

A ServletContextAttributeListener can be used to perform i .
. . . —0?{;|on E S
an action when the servlet context has just been created and is .
. S intorrect because a
available to service its first request.

SevvletContextListener
would be used for this
?w‘?ose.

7 Which is most logically stored as an attribute in session scope?

O A

4 B

4 c.

d o

4 E

(Sevvlet L 58)

~Option Ais intorvett _bccausc a query
A copy of a query parameter entered by a user. vameker is more ’C‘IY'““‘I Lee o
'\mmcd\a{c\\[ to pevrorm an opevation

The result of a database query to be returned —Ovtion B is intorrect betause such
immediately to a user. data is {:‘/\"'Ca“‘/ either immcdia‘{‘,cl\l
veturned or stored in vequest stope.

A database connection object used by all web —Oy‘ﬁion C is intorreet betause (since it
components of the system. is not s?cci(:ic toa ya\r{:idula\r session) it
should be stored in tontext seope.

An object representing a user who has just logged into
the system.

A copy of an initialization parameter retrieved from a

—-OP{:ion Eis intorvett b
. eta
ServletContext object. ity

tontext parameters should i
the Scrvlchonfex‘é :bj:cf-s{:ay e
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mock

~200)
& vy 199-1
Given this code from an otherwise valid HttpServlet that has also been (Sewvlet VTR
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?

0 A A:a->b P:a->b

U B. A:a->b M:a->c ol Th wal

. . . —Trieky! e getValue

d C. A:a->b P:a->b M:a->c method veturns the OLD

U D A:a->b P:a->b P:a->null value of the attribute if

U E. A:a->b M:a->b A:a->c M:a->c the attribute was rcylaacd.

U F a:a->b M:a->b A:a->c P:a->null

(Sc‘(v\c‘t VZA—

9 When declaring a listener in the DD, which sub-elements of the <listener> settion 107,
element are required? (Choose all that apply.)
¢ 1349)

QA <description>
U B. <listener-name>
<listener-type>

4 c
gD. <listener-class> —The <listener—tlass> sub—element is
the ONLY vequived sub—element of

Q k. <servlet-mapping> fhe <listener> element.
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1

12

attributes and listeners

(AP
Which types of objects can store attributes? (Choose all that apply.)
a A ServletConfig _’0‘,{,‘0“5 A B, and C ave
U B. servletResponse invalid because these types do Note: The other two
0 C. RequestDispatcher ot store atbributes types velated to servlets,
ﬁ D. HttpServletRequest gha{Hii“ Ss-bov?e a-§£;|bu£cs
ve ession an
U E. HttpSessionContext —‘EOP'EioY\ E is invalid because SevvletContext.
heve is no suth type.
-84)
(Sevvlet VLA pos °l

Which are true? (Choose all that apply.)

L A. When a web application is preparing to shutdown, the order ,0‘,{5,0,\5 A and B ave

of listener notification is not guaranteed. intorvect because the
tontainer uses the DD to
determine the notifieation
order of vegistered listeners.

U B. When listener-friendly events occur, listener invocation order
ﬁ is not predictable.
C. The container registers listeners based on declarations in the
deployment descriptor.
U D. Only the container can invalidate a session. —Option D is incorveet betause a

servlet can invalidate a session usin
{:hc H‘E‘EPScssion.invalida‘tco mc‘th03~

Which statements about RequestDispatcher are true (where (Sevviet V1A vy %)
applicable, assume the RequestDispatcher was not obtained via a call
to getNamedDispatcher ())? (Choose all that apply.)

A. A RequestDispatcher can be used to forward a request to
another servlet.

~Option B is intorreet
U B. The only method in the RequestDispatcher interface is because the interface also

forward (). tontains an intlude method.
U C. Parameters specified in the query string used to create a

RequestDispatcher are not forwarded by the forward ()
method.

—Option C is intorreet
because such parameters
ave forwarded in this case.
U D. The servlet to which a request 1s forwarded may access the

original query string by calling getQueryString () on the -:l:?‘!"l‘.iOh {f :; i"iwrc"'thbaausc
H 1 ) lf method returns e quey
d ttpServletRequest string on the URL. bat 'l:c:tn onm
E. The servlet to which a request is forwarded may access the the ’?cqucs{:DisPa{;chcr.

original query string by calling getAttribute (“javax.
servlet.forward.query string”) on the
ServletRequest.

you are here » 221
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13

14

15
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What is the recommended way to deal with servlets and thread safety? (Sevviet spet ¥ D

L A. Write the servlet code to extend ThreadSafeServlet. _0‘,{:-‘0,, A and B are intorrect

{ does
U B. Have the servlet implement SingleThreadModel. betause Ihrc&(\igagﬁsf‘c:"\‘
ist in the .
a c. Log all servlet method calls. ;:ﬁ i:lcs ,g'mglcT\wcadMOdC\ is
D. Use local variables exclusively, and if you have to use instance depretated in version L% an
variables, synchronize access to them. hoi, vetommended-

(APD

Given the following methods:
- getCookies
- getContextPath
- getAttribute

Match the methods above to the following classes or interfaces. Note that each method can
be used more than once.

HttpSession . gethtbbute .
ServletContext ... getAttribute 5‘£C°"‘+'“+’Pa+'h ...........................
HttpServletRequest .. 9getCookies  ~ gethttribute .9etContextPath.

At this ?o'm{: this shouldn't \rcall\/ about
memovization as muth as about what methods
would make sense in eath stope.

Which are true about the RequestDispatcher interface? (Choose all (APD
that apply.)

A. Of its two methods, forward () is used most frequently.

U B. Its methods take the following arguments: a resource, a request, —Option B: the vesourte
and a response. is s\?cci(:icd at objct{‘,
WC. Depending on the class whose method creates a ereation time.

RequestDispatcher, the path to the resource to be forwarded
to will change.

a o Regardless of the class whose method creates a
RequestDispatcher, the path to the resource to be forwarded
to will NOT change.

Qe 1t your servlet invokes RequestDispatcher. forward, it
can send its own response to the client before, but not after the
invocation of forward.

—Option E: if Your servlet
uses an RD, it ean never
send its own response.
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6 session management

Conversational state

You were
listening to your iPod when
T was teaching the class on
session management. You
have dishonored the
Container...

T have failed... one
customer's items ended up in
a different customer's shopping
cart. My app could not
recognize the clients...

L

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.

this is a new chapter 223



official Sun exam

OBJIECTIVES
SsSE——

Session Management

4.1 Write servlet code to store objects into a
session object and retrieve objects from a
session object.

4.2 Given a scenario describe the APIs used to
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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Coverage Notes:

All four of the exam objectives on session
management are covered completely in this
chapter (although some of these topics were
touched on in the previous chapter). This
chapter is your one chance to learn and
memorize these topics, so take your time.



session

T 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
jbaad Ll Ll

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 ArraylList getBrands (String color) {
ArraylList brands = new ArrayList();

if (color.equals (“amber”)) {
brands.add (“Jack Amber”) ; We theek the one
brands.add (“Red Moose”) ; \“Lom\'\‘b ?aramc{:ﬂ

} else { (tolor) and give back

brands.add (YJail Pale Ale”); H\C ‘(:-ma\ ch‘aov\sc
| brands.add (“Gout Stout”); brands

: (an avvay of

‘ | -‘ ieturn brands; Q/ that fit that Lo\ov-l;
l ) ’ This isn t very smav
J advice.--

What he WANTS:

public class BeerExpert {

The model (the business logi{,) public NextResporllse getAdvice (Strlng answer) |
has 4o £ ) // Process client answer by looking at
iqure out whether it has // BLL of the client’ i 11
cnough information 4o mak o e client’s previous answers, as we
make a // as the answer from the current request.

YCCo.mmcv.\da‘{:ion (in other words, // if there’s enough info, return final advice,
to give £inal adviee), and if it // else, return the next question to ask
doesn’t, it has 4o give back the }

next question to ask the user. } ates

Assume the NextResponse tlass entapsul

. . 4he usev, and
the rext trird b dlsv\i\sl f::{:hci \:{:'s the final

hing that indicat e
sa‘:;:\cti :lg‘,ommcndaﬁon ovr ano{:\\cv O\\Acs{‘,\on
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client conversation

It’s supposed to 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 need some
better drinks at this
party. I gotta call
Kim...

No problem...
I have some
outsourced bitter
ale T can send
over.

Dude... would T be
working as a computer
book model if I didn't need
the money? OF COURSE I
care about pricel

Hmmm... I
have a lot of

ambers... do you

care about price?

Well, I like dark... but
this is a wimpy-looking
crowd, so I'll say amber to
be safe.

226 chapter 6



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 1n 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 (overk:ll) 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 HripaesS

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 management

An HttpSession object can
hold conversationa] state
across mulfiple requests
from the same client.

In other words, it persists
for an entire session with
a specific client.

We can use it fo store

everything we get back
from the client in a]] the

requests the client makes
during a session.
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sessions in

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 attribute.

|= {ServletA ?
r

m /\ setAttribute()
\/{hread A

T
/ { Web Container /S/,.TP Se Se\csQ
@ The servlet runs its business logic (including
calls to the model) and returns a response... in
this case another question, "What price range?”
\2 < ServIeTA?
(_/ \,<ﬂﬂr'ead A ? v.
Web Container ’S’ffp S e,sé\db
@ Diane considers the new  The Container sends the The BeerApp thread finds
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. ga;:e serviet
= ifferent request
= @ Different thread
m setAttribute() \> Same session
\{hr'ead B v
Web Container &ffpSesé\oo




session management

@ The servlet runs its business logic
(including calls to the model) and
returns a response... in this case

another question.
4 Servle’rA?

~
/l' hread B
/ [ f Web Container &ffp Se ge\db
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 anew Session for Terri, and
Terri selects "Pale” and the BeerApp servlet. calls setAttribute() to store

hits the submit button. her choice ("Pale").

. Diane

T

Web Container

Different client
Same servlet
Different request
Different thread
Different session

We don't want Tervi and .
Diane’s answers mixed up- &Hpsesé\db
so they each need their own

sc?ara{:c session ob)cci.
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recognizing the

Owe 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 1s 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?

L]
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.

230

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
recognize it's Diane and not
Terri? HTTP is stateless,

so each request is a hew
connection...

Q:
is logged in, and the connection is secure (HTTPS), the
Container knows EXACTLY who the client is, right?

Well then how about security info? If the user

e
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.)



session

The client needs a unique session 1P

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

Here's my second
request, with the parameter
"ale”. My ID# is 42... do
you remember me?

Let's see..#42... oh, there
you are! Yes, I remember

you now. Last time you said that
you liked “dark"” beer...

Container
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the joy of Cookies

How do the Client and Container
exchange Session 1P 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.

Cookies

Here's your
cookie with the
session ID inside...

“Set—Cookie” is just another
header sent in the vesponse.

TTP/1.1 200 OK s
I;IeI:—Cookie: JSESSIONID:OAAB6C8DE41
Content-Type: text/htm!

1397
Content-Length. 39 .
Date: Wed, 19 Nov 2003 03:25:40 GMT
Server: ApachevCoyoteM A

Connection: close

<html>

“/htmi>

HTTP Response

“Cookie” is another header
sent in the rco\ucs{;

OK, here's the cookie
with my request

POST /select/sele
Host: www.wickedlysmart.
User-Agent: Mozilla/s.0

Cookie: JSESSIONID:OAA86C8DE415

Accept; text/xml,applicat i
.html;q:04gltext/p,:i;r)]l;l(:;‘:l::(dml,appllcation/xhtmmel,text/
Jpeg,image/gif;q:O.Z,*/*;q:O.1
Accept-Language: €n-us,en;q=0.5
Accept-Encoding: 9zip,deflate

ctBeerTasteZ.do HTTP/1.1

com

eo/x»mng,image/png,image/

HTTP Request
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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:

HttpSession session = [Ea=tesl=r-haMe CYLLY-F-5R1.40] ; (

That’s it. Somewhere in your service method you ask for a
session, and everything else happens automatically.

You don’t make the new HttpSession object yourself.
You don’t generate the unique session ID.

You don’t make the new Cookie object.

You don’t associate the session ID with the cookie.

You don’t set the Cookie into the response
(under the Set-Cookie header).

All the cookie work happens behind the scenes.

Getting the session ID from the REQUEST:

HttpSession session = Ba=Yesl-Y-RellleSYh{-Y-F-EKo3:NP] ;

Look familiar? Yes, it’s exactly the same method used to generate
the session ID and cookie for the response!

IF (the request includes a session ID cookie)
find the session matching that ID

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.

session

he vequest for a sessiom
\{°ud a{-i\\:c{c:,\la?ncr kieks ,cvcvy{',h:\og N
acv\‘sc into attion- You don t have

ay\\l{',\'\'mg C\SC!

th

his method does move
. ‘S{:c 3 session, but the F|RST£
e ke it on the veauest

m nvo! i
{‘:\\\CLZ\.;ZC a tookie {':hbc Iscv;t\‘\m::o
e. Now) eve s
o Y.:::‘\c’::sthc client will AC'CEP\\Tad
i‘;\a: cookie.- buk we've 5chhmg ahe

of ouvselves:

an \')us‘{',

Wh?a_/ The method £,
session [D tookie (and ma‘(:ching it
)

as SENDIN6 d session [D ¢ookie

Ou nevey ac{:uaH SEE i
D Yourself (aH:hZugh yothfaie:th

he session {0 give it {o you).

QETTING 4
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checking for a session

What if | want to know whether the session
already existed or was just created?

Good question. The no-arg request method, getSession(), returns a session
regardless of whether there’s a pre-existing session. Since you always get an
HttpSession instance back from that method, the only way to know if the
session is new is to ask the session.

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
out.println (“test session attributes<br>");

gcJoSCSS'W"O vetuens
Whabm b\l& ‘f°“ Lah\( {',\\c session

. . . . !
HttpSession session = request.getSession() ; session unless You a

i () veturns true if the
oo ‘Z\r:l::{l: has not yet vesponded

W\U\ Lhis session

out.println(“This is a new session.”);

if (session.isNew()) {

ServletException {

ns 3 session no matter

£ tell if it's a new

} else {
out.println (“Welcome back!”);

L]
Q You get a session by calling request.getSession(),
but is that the only way to get the session? Can’t you get
it from the ServletContext?

[ ]
A. You get a session from the request object because—
think about it—the session is identified by the request.
When you call getSession() on the Container you're saying,
“I want a session for THIS client... either the session that
matches the session ID this client sent, or a new one. But
in either case, the session is for the client associated with this
request.

But there is another way that you can get a session... from
a session event object. Remember, a listener class isn't a
servlet or JSP—it’s just a class that wants to know about
the events. For example, the listener might be an attribute
trying to find out when it (the attribute object) was added
to or removed from a session.
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The event-handling methods defined by the listener
interfaces related to sessions take an argument of type
HttpSessionEvent, or its subclass, HttpSessionBindingEvent.
And HttpSessionEvent has a getSession() method!

So, if you implement any of the four listener interfaces
related to sessions (we'll get to that later in the chapter),
you can access the session through the event-handling
callback methods. For example, this code is from a class
that implements the HttpSessionListener interface:

public void sessionCreated(HttpSessionEvent event) {
HttpSession session = event.getSession();
Il event handling code

}



session

What if | want ONLY a pre-existing session?

You might have a scenario in which a servlet wants to use only a previously-

created session. It might not make sense for the checkout servlet, for example,
to start a new session.

So there’s an overloaded getSession(boolean) method just for that purpose. If
you don’t want to create a new session, call getSession(false), and you’ll get
either null, or a pre-existing HttpSession.

The code below calls getSession(false), then tests whether the return value was
null. If it was null, the code outputs a message and then creates a new session.

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

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
out.println(“test sessions<br>");

Passing “Lalse” means the method

veturns 3 Yrc—cms{:\ o
or null £ theve was no ses

assotiated with this tlient.

n9 session
HttpSession session = request.getSession (false) ;

K Now we can test for whether
. . theve was already a session
if (session=mull) (4}, po-arg getSessionl)

would NEVER vetuen null).

out.println(“no session was available”);

out.println(“making one...”); , ) .
session = request.getSession(); ¢— Heve we KNOW we've making a new session.
} else {

out.println(“there was a session!”);

L] L]
Q’ Isn’t the code above just a stupid, inefficient way Q’ So it looks like getSession(true) is exactly the
to do the same thing as the opposite page? In the end, same as getSession()...
you still created a new session.

L]
. A' Right again. The no-arg version is a convenience
You're right. The code above is just for testing how for those times when you know that you always want a

the two different versions of getSession() work. In the real session, new or existing. The version that takes a boolean is
world, the only time you'd want to use getSession(false) is useful when you know that you don’t want a new session,
if you do NOT want to create a new session. If your goal is or when the decision of whether to make a new session

to create a new session, but still respond differently if you happens at runtime (and you're passing a variable into the
know this is a new (versus pre-existing) session, then use getSession(someBoolean) method).

the no-arg getSession() method, and simply ask the session
if it's new using the HttpSession isNew() method.
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when cookies

Gee...this all sounds

nice but, uh, NEWS FLASH—
anybody with half a brain disables
cookies. How do you do sessions
if you can't use cookies?

You can do sessions even if the client
doesn’t accept cookies, but you have
to do a little more work...

We don’t agree that anybody with half a brain disables
cookies. In fact, most browsers do have cookies enabled,
and everything’s wonderful. But there’s no guarantee.

If your app depends on sessions, you need a different way
for the client and Container to exchange session ID info.
Lucky for you, the Container can handle a cookie-refusing
client, but it takes a little more effort from you.

If you use the session code on the previous pages—calling
getSession() on the request—the Container tries to use
cookies. If cookies aren’t enabled, it means the client

will never join the session. In other words, the session’s
isNew() method will always return true.

A client with cookies disabled will ignore
«get-Cookie” response headers

If a client doesn’t accept cookies, yoa;7 wton’t ge;ttt Z% Zﬁgpﬁg)vné glo
] ] Il you that your v
pells and sirens going off to te ye o
[ i js cli . No, it just means tne

n with this client went wrong. No, '
?;:2;23 your attempt to set a cookie with the Sesstlr?gtlgétge}:;?orn()

] iting, it means

if vou do NOT use URL rewri!
(\Elclj legys return a NEW session (i.e. oné tha't always retusr:r?ds
“trye” when you call isNew() on it). The cller_vt simply never
pack a request that has a session ID cookie header.
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URL rewriting: something to fall back on

If the client won’t take cookies, you can use URL rewriting as a back-
up. Assuming you do your part correctly, URL rewriting will always
work—the client won’t care that it’s happening and won’t
do anything to prevent it. Remember the goal is for the

client and Container to exchange session ID info. Passing
cookies back and forth is the simplest way to exchange
session IDs, but if you can’t put the ID in a cookie, where
can you put 1t? URL rewriting takes the session ID that’s in
the cookie and sticks it right onto the end of every URL that comes
in to this app.

Imagine a web page where every link has a little bit of extra info (the
session ID) tacked onto the end of the URL. When the user clicks
that “enhanced” link, the request goes to the Container with that
extra bit on the end, and the Container simply strips off the extra
part of the request URL and uses it to find the matching session.

We add the session [D to the end
HTTP/1.1200 OK o all the URLs in the HTML we

Content-Length: 397 .- T

303:25:40 Gl .
Date: Wed, 19 Nov 200 h e
Searver:Apache-Coyote/IAl SCY\d bal’,k n ‘E . R ?

Connection: close

<ht>m:1> —0AAB6CSDE41 5“>
<body>

<a href=

click me

<la>
</body>
</html>

icaccionid
"http://[WWW. wickedlysmart.com/BeerTest.do,jsessuom

HTTP Response

The session |D tomes back as “extra” info
[ stuek 1o the end of the Request URL- (The

semicolon separator is vendor—speci ie.)

GET/BeerTestd . -
HTTP/1.1 Oisessionid=0AAB6CaDE41 5

Host: www,wickedlysmart.com
User-Agent: Moxzilla/s.0
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URL rewriting kicks in ONLY if cookies fail,
and ONLY if you tell the response to encode the URL

If cookies don’t work, the Container falls back to URL rewriting, but only

if you’ve done the extra work of encoding all the URLSs you send in the
response. If you want the Container to always default to using cookies first,
with URL rewriting only as a last resort, you can relax. That’s exactly how it
works (except for the first time, but we’ll get to that in a moment). But if you
don’t explicitly encode your URLs, and the client won’t accept cookies,
you don’t get to use sessions. If you do encode your URLs, the Container
will first attempt to use cookies for session management, and fall back to URL

rewriting only if the cookie approach fails.

public void doGet (HttpServletRequest request,

response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
HttpSession session =

out.println (“<html><body>") ;

request.getSession () ; <«

HttpServletResponse response)
throws IOException {

3 session
get

out.println(“<a href=\"" + response.encodeURL (“/BeerTest.do”) + “\”>click me</a>");

out.println (“</body></html>") ;

L]
Q. Wait a minute... how DOES the Container know
that cookies aren’t working? At what point does the
Container decide to use URL rewriting?

L]
A' A really dumb Container doesn’t care whether cook-
ies work or not—the dumb Container will always attempt
to send the cookie AND do URL rewriting each time, even
if cookies are working. But here’s how a decent Container
handles it:

When the Container sees a call to getSession(), and the
Container didn't get a session ID with the client’s request,
the Container now knows that it must attempt to start a
new session with the client. At this point, the Container
doesn’t know if cookies will work, so with this first response
back to the client, it tries BOTH cookies and URL rewriting.

Q. Why can't it try cookies first... and do URL rewrit-
ing on the next response if it doesn’t get back a cookie?
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Add the extra session ID info to

{,Z\:s URL..

[ ]
A. Remember, if the Container doesn’t get a session ID
from the client, the Container won't even KNOW that this is
the next request from that client. The Container won't have
any way to know that it tried cookies the last time, and
they didn’t work. Remember, the ONLY way the Container
can recognize that it has seen this client before is if the
client sends a session ID!

So, when the Container sees you call request.getSession(),
and realizes it needs to start a new session with this client,
the Container sends the response with both a “Set-Cookie”
header for the session ID, and the session ID appended to
the URLs (assuming you used response.encodeURL()).

Now imagine the next request from this client—it will

have the session ID appended to the request URL, but if
the client accepts cookies, the request will ALSO have a
session ID cookie. When the servlet calls request.getSes-
sion(), the Container reads the session ID from the request,
finds the session, and thinks to itself, “This client accepts
cookies, so | can ignore the response.encodeURL() calls. In
the response, I'll send a cookie since | know that works, and
there’s no need for any URL rewriting, so | won't bother...”



URL rewriting works with sendRedirect()

You might have a scenario in which you want to redirect the
request to a different URL, but you still want to use a session.
There’s a special URL encoding method just for that:

response.encodeRedirectURL (“/BeerTest.do”)
—E—

L]
Q. What about all my static HTML pages... they are full of <a
href> links. How do | do URL rewriting on those static pages?

A. You can’t! The only way to use URL rewriting is if ALL the
pages that are part of a session are dynamically-generated! You
can’t hard-code session ID’s, obviously, since the ID doesn’t exist
until runtime. So, if you depend on sessions, you need URL rewriting
as a fall-back strategy. And since you need URL rewriting, you have
to dynamically generate the URLs in the response HTML! And that
means you have to process the HTML at runtime.

Yes, this is a performance issue. So you must think very carefully
about the places where sessions matter to your app, and whether
sessions are critical to have or merely good to have.

L]
Q. You said that to use URL rewriting, pages must be
dynamically-generated, so does this mean | can do it with JSPs?

L]
A. Yes! You can do URL-rewriting in a JSP, and there’s even a
simple JSTL tag that makes it easy, <c:URL>, that you'll see when
you get to the chapter on using custom tags.

Q:
L3
A:

°  Yes, URL rewriting is handled in a vendor-specific way. Tom-
cat uses a semicolon “;"to append the extra info to the URL. Another
vendor might use a comma or something else. And while Tomcat
adds “jsessionid="in the rewritten URL, another vendor might ap-
pend only the session ID itself. The point is, whatever the Container
uses as the separator is recognized by the Container when a request
comes in. So when the Container sees the separator that it uses (in
other words, the separator that it added during URL rewriting), it
knows that everything after that is “extra info” that the Container
put there. In other words, the Container knows how to recognize
and parse the extra stuff it (the Container) appended to the URL.

Is URL rewriting handled in a vendor-specific way?

session

URL rewriting is automatic...
but only if you encode your
UBLs. YOU have to run a]] your
URLs through a method of the
response object—encodeURL() or
encodeRedirectURL()—and the
Container does everything e]se.

URL encoding is
handled by the
Response!

Don't forget that the encodeURL()

method is something you call on your’ ;
HttpServietResponse object! You don’t ca

it on the request, or on your context, or your
session object. Just remind yourself that
URL encoding is all about the response.
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Don’t be fooled by a request parameter
“jsessionid” or a “JSESSIONID” header.

YOU don’t ever usé “isessionid” yourself. If you see a “jsessionid” request parameter,
somebody’s doing something wrong. You should never seé something like this:

d(\No.“

String sessionID = request.get]?arameter (“jsessionid") ;
And you shouldn’t see a custom “jsessionid” header in a request or response:

POST /seIectIselectBeerTaste.do HTTP/1.1
User-Agent: Mozilla/5.0

JSESSIONID: 0AAB6C8DE415 &— Don't do 'f:his! s supposed & be 2 header!

In fact, the ONLY place a “isessionid” belongs is inside a cookie header:

POST IselectlselectBeerTaste.do HTTP/1.1 o "
User-Agent: Mozilla/5.0 This s V‘S\"k’ but Yo

. _ g/ ) do \‘\', ouYSC\ .
Cookie: JSESSIONlD—OAAB6C8DE41 5 don t Y The ch\‘t‘og

or appended to the end of a URL as “extra info”: URL vew "
PP (you dOhJC do this

POST /selectlselectBeerTaste.do;jsessionid:OAABGCSDEM54/' \Iowsc\g et

—— BULLET POINI’?Q

URL rewriting adds the session ID
to the end of all i
HTML that you write to the response. he URLs in the

The session ID then comes back wi
with t “extra” i
e ol e roent URL he request as “extra” info at

URL rewriting will happen automatically if cookies don’t work with

the client, but you h ici
the d you have to explicitly encode all of the URLs you

To encode a URL, call response.encodeURL(aString).
out.println(“<a href=""

+ response.encodeURL (“/B "

+ “'>click me</a>"); ( /BeerTest.do )
There’s no way to get automatic URL rewriting with your static

pages, so if you depend on sessi ;
generated pages. ons, you must use dynamically-

hev)-




session

T REALLY don't want a
bunch of stale sessions sitting
around in my server taking
up valuable space...

Getting rid of sessions

The client comes in, starts a session, then changes her
mind and leaves the site. Or the client comes in, starts a
session, then her browser crashes. Or the client comes in,
starts a session, and then completes the session by making
a purchase (shopping cart check-out). Or her computer
crashes. Whatever.

The point is, session objects take resources. You don’t
want sessions to stick around longer than necessary.
Remember, the HT'TP protocol doesn’t have any
mechanism for the server to know that the client is gone.
(In distributed application terms, for those of you familiar
with them— there’s no leasing.)*

But how does the Container (or you) know when the
client walked away? How does the Container know when
the client’s browser crashed? How does the Container
know when it’s safe to destroy a session?

) FLEX YOUR MIND
€ wants to Conserve Space

o his machine for playi What are strategies you (and the Container) might
The Sims” with the “J 15 use to manage the number of sessions, and eliminate
Date” €XPansion pack )o unneeded sessions? What are some possible ways
‘ in which the Container could tell that a session is no
longer needed?

Think about it, then look at the HttpSession API a few
pages from now for clues.

*Some distributed apps use leasing as a way for the server to know when
a client is gone. The client gets a lease from the server, and then must
renew the lease at specified intervals to tell the server that the client is
still alive. If the client’s lease expires, the server knows it can destroy any
resources it was holding for that client.
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abandoned

How we want it to work...

We’d like the Container to recognize when a session has been
inactive for too long, and destroy the session. Of course we
might have to fight the Container over what “too long” really
means. Is 20 minutes too long? An hour? A day? (Maybe there’s
a way for us to tell the Container what “too long” is.)

@ Diane selects “Dark"” The Container sends the The Container makes a new ses-
and hits the submit request to a new thread of sion, ID# 343. The "JTSESSIONID"
button. the BeerApp servlet. cookie is sent back to Diane in the
f"‘ response (not shown).

_—

\{hr'eqd AYJ v
Web Container A”*p 5654\0*\
Diane vanishes, The Container does whatever The session started for Diane is still
mysteriously. Containers do in their spare time sitting there... waiting... abandoned.
(although there are probably
plenty of other clients to service).
= <
f -
P 3 ® 9
L ID# 343
/e v
Web Container &Hp RS
Diane doesn't return.  The Container checks the state of The Container says, 20 minutes
Minutes go by... session # 343 and finds that no is just too long. She's not coming
requests have come in with that back,” and destroys the poor,
session ID for 20 minutes. abandoned session.

{ServletA ?

end the session

— This is an
xx )\ ex-Sesson

. ID# 343 §
A

N
/S/f f‘p 5656\0

Web Container
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The HttpSession interface

] <<interface>>
' Javax, Servlet.http, HttpSession
Object gets ttribute (String)

long 9etCreation Time()
String getla))

'/ong getLastAccessed Time()
int getMax/nact/ve/nterva/()

Se'rv{etContext getServ/etContext()
vord in validate()

boolean isNew)
void remove ttribute (String)
voig setAttr/buz‘e(Str/‘ng, Object)

void setMax/nactive/nteNa/(/ht)
/7 afew more methogls

All you care about when you call getSession() 1s that
you get an instance of a class that implements the
HttpSession interface. It’s the Container’s job to
create the implementation.

Once you have a session, what can you do with it?

Most of the time, you’ll use sessions to get and set
session-scoped attributes.

But there’s more, of course. See if you can figure out
some of the key methods for yourself (answers are on
the next page, so don’t turn the page!)

i dharpen your penci
\\\ What it does What you’d use it for

getCreationTime()

getLastAccessedTime()

getMaxInactivelnterval()

setMaxInactivelnterval()
invalidate()
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Key HitpSession methods

You already know about the methods for attributes

(getAttribute(), setAttribute(), removeAttribute()), but here

are a few key ones you might need in your application
(and that might be on the exam).

What it does

What you’d use it for

getCreationTime()

Returns the time the
session was first created.

To find out how old the session is. You might want to restrict
certain sessions to a fixed length of time. For example, you
might say, “Once you've logged in, you have exactly 10
minutes to complete this form...”

getLastAccessedTime()

Returns the last time the
Container got a request
with this session ID (in
milliseconds).

To find out when a client last accessed this session. You
might use it to decide that if the client's been gone a long
time you'll send them an email asking if they’re coming
back. Or maybe you'll invalidate() the session.

setMaxInactivelnterval ()

Specifies the maximum
time, in seconds, that you
want to allow between client
requests for this session.

To cause a session to be destroyed after a certain amount
of time has passed without the client making any requests
for this session. This is one way to reduce the amount of
stale sessions sitting in your server.

getMaxInactivelnterval()

Returns the maximum time,
in seconds, that is allowed
between client requests for
this session.

To find out how long this session can be inactive and still be
alive. You could use this to judge how much more time an
inactive client has before the session will be invalidated.

invalidate()

Ends the session. This
includes unbinding all
session attributes currently
stored in this session. (More
on that later in this chapter.)

To kill a session if the client has been inactive or if you
KNOW the session is over (for example, after the client does
a shopping check-out or logs out). The session instance
itself might be recycled by the Container, but we don't care.
Invalidate means the session ID no longer exists, and the
attributes are removed from the session object.
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Now that you’ve seen these methods,
can you put together a strategy for
eliminating abandoned sessions?



session management

You can't be serious... does
this mean that I have to
keep track of session activity
and that I have to destroy
the stale sessions? Can't the
Container do that?

Setting session timeouvt

Good news: you don’t have to keep track of this yourself. See those
methods on the opposite page? You don’t have to use them to get
rid of stale (inactive) sessions. The Container can do it for you.

Three ways a session can die:
» It times out
» You call invalidate() on the session object

» The application goes down (crashes or is undeployed)

Configuring session timeout in the DD

Configuring a timeout in the DD has virtually the
same effect as calling setMaxInactivelnterval() on
every session that’s created.

, This says !
<web-app ...> «6” is n minutes: S
reaue
<servlet> _i;c chient docSV\’k "‘;\Lc.a“lcs o\\L'\\\ it
e e
</éé£v1et> on this session ¢ |

<session-config>

<session-timeout>15</session-timeout>
</session-config>
</web-app>

@ Setting session timeout for a specific session

If you want to change the session-timeout value for
a particular session instance (without affecting the
timeout length for any other sessions in the app):

Timeouts in

the DD are
in MINUTES! session.setMaxInactiveInterval (20*60) ;
Here’s a big inconsistency to
watch out for... 31/3051 sg;CIfy Only the ¢ ession The argument to the method s in setonds,
timeouts in thet i oLLll se?a whieh You ¢4l) .(:hOh so this says if the client doesn't make any )
yINUJtE;;Sr,og,:aI;ﬂ%aﬁcally you method i affee é d vequests on the session for 20 minutes, kill it.
imeo ' .

specify SECONDS!

¥The session, not the tlient.
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session timeout exercise

Code Magnets

Specify in both the DD, and programmatically, that if a ses-
sion does not receive any requests for 20 minutes, it should
be destroyed. We put one magnet in the servlet for you, to
get started, and you might not use all magnets.

<web-app ...

</web-app>

>
<sesS'lO“'COT\ilq

</session-timeout>

<max—inactive—interval>

</max-inactive-interval>

- Servlet

public void doGet (HttpServletRequest request, HttpServletResponse response)

throws IOException ({
HttpSession

se531on
request setSessionTimeout (
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BE the Container

Each of the two [istings represents code
(. from 3 compiled HttpServlet. Your job is
. to think Jike the Container and determine

. what wil] happen when each of these

servlets are invoked twice by
the same client. Describe
what happens the first and
AV second time the same c]ient
gl b accesses the servlet.

(:) public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException ({
response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
HttpSession session = request.getSession();
session.setAttribute (“foo”, “427);
session.setAttribute (“bar”, “4207);
session.invalidate () ;
String foo = (String) session.getAttribute (“foo”);
out.println(“Foo: “ + foo);

(:) public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException ({
response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
HttpSession session = request.getSession();
session.setAttribute (“foo”, “427);
session.setMaxInactiveInterval (0);
String foo = (String) session.getAttribute (“foo”);
if (session.isNew()) {
out.println(“This is a new session.”);
} else {
out.println (“Welcome back!”);

}

out.println(“Foo: “ + foo);
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exercise answers

= Specify in both the DD, and programmatically,
=21 Code Magnets =" programmatcay

that if a session does not receive any requests

AnSWeI‘»S for 20 minutes, it should be destroyed.

meort
) ‘t\‘c ‘t\mco" .
e - gm::%{) is spetikied ™
wm

MINUTES:

</session-timeout>'

IilHHHHHHHEI
. </web-app>
IHHEHHHHHHHI IIHHHHEHHEEII Iiiiiiiiiill

g < - ig>
</context—conf1g>' ClOINEC e Eleat

<session-config>

<session-timeout>

</session-config>

</web-app>

<max-inactive-interval> I

</max-inactive-interval>

- Servlet

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

HttpSession session = request.getSession();

session. f|setMaxInactiveInterval (1200 | )

mmeoul ¥
} In tode ‘c\\c ;gnco s' j\

S
spetikied COND

setSessionTimeout (

setTimeout ( : :
setCreationTime ( 12000
getServletContext () .getSession () ;
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BE the Container
Answers

(:) public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException ({
response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();
HttpSession session = request.getSession();
session.setAttribute (“foo”, “427);
session.setAttribute (“bar”, “4207); )
session.invalidate (); &« heve we invalidate the session

String foo = (String)session.getAttribute (“foo”);

& Uh—oh! [¥s too late to call
5c£AH:ribchc() on the session
because the session already IS

invahd!

out.println(“Foo: “ + foo);

Result: a runtime exception (lllegalStateException) is
thrown because you can’t get an attribute AFTER the
session becomes invalid.

(:) public void doGet (HttpServletRequest request, HttpServletResponse response)
throws IOException ({
response.setContentType (“text/html”) ;
PrintWriter out = response.getWriter();

HttpSession session = request.getSession(); }hvcwarccmAMQ{hcsaﬂon{o
session.setAttribute (“foo”, “42”); fimeout IM/V]EDIATEL\/’ betause
session.setMaxInactiveInterval (0); (——/ ) o ki £ Lter O

. we re saying, Timeow a

String foo = (String) session.getAttribute (“foo”) . neout
setonds of inactivity -

if (session.isNew()) { }
out.println(“This is a new session.”); Y"“ tan't eall isNew() on a session ‘f:ha'f:]s

} else { alrcady been invalidated. So it's veally bhe
out.println (“*Welcome back!”); Samcprobkm asfhctodeabmmu-yozcaﬁf
} CB“ ‘H‘\is "‘C‘thod on an ihVa'id session.

out.println (“Foo: “ + foo);

Result: a runtime exception (lllegalStateException) is thrown
because you can’t call isNew() on the session AFTER the session
becomes invalid. Setting the maximum inactive interval to 0
means the session times out and is invalidated immediately!
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custom cookies

Can | use cookies for other things, or
are they only for sessions? e 7.

Although cookies were originally designed to help support
session state, you can use custom cookies for other things.
Remember, a cookie is nothing more than a little piece of
data (a name/value String pair) exchanged between the
client and server. The server sends the cookie to the client,
and the client returns the cookie when the client makes
another request.

One cool thing about cookies is that the user doesn’t
have to get involved—the cookie exchange is automatic
(assuming cookies are enabled on the client, of course).

By default, a cookie lives only as long as a session; once the
client quits his browser, the cookie disappears. That’s how
the “JSESSIONID” cookie works. But you can tell a cookie
to stay alive even AFTER the browser shuts down.

That way, your web app can still get the cookie information
even though the session with that client is long gone.
Imagine that Kim wants to display the user’s name each
time he returns to the beer site. So he sets the cookie the
first time he receives the client’s name, and if he gets the
cookie back with a request, he knows not to ask for the
name again. And it doesn’t matter if the user restarted his browser
and hasn’t been on the site for a week!

HTTP/1.1 200 OK

set-Cookie: username

Content-Type: textg/;ﬂm\

tent-Length: 3 e
%c;?e: Wed, 19 Nov 2003 03:25:40 GMT
Server: Apache—Coyote/l.l

Connection: close

—TomasHirsch

Sevver sends
' this fivst.

<html>

“‘</html>

POST /select/sele
Host: Www.wickedlysmar
User-Agent: Mozilla/s.0
Cookie: userna

CtBeerTaste2.do HTTP/1.1

t.com

Client sends
' this baek.

1
Accept—Language: €n-us,en;q=0.5
Accept—Encoding: 9zip,deflate

250 chapter 6

You can use cookies fo
exchange name/value
String pairs hetween the
server and the cJient.

The server sends the
cookie to the elient, and
the client sends it back
with each subsequent
Fequest.

Session cookies vanish
when the client’s hrowser
quits, but you CAN tell

a cookie to persist on

the client even after the
browser shuts down.



Using Cookies with the Serviet API

You can get cookie-related headers out of the HT'TP
request and response, but don’t. Everything you need
to do with cookies has been encapsulated in the
Servlet APT in three classes: HttpServletRequest,
HttpServletResponse, and Cookie.

«<interface>>

vax.servlet.http.HttpServletRequest

ja

getContextPath()
getCookiGSO <<interface>>
getHeader(Strin 9 javax.servlet. http.HttpServietResponse
getQueryStrmgO addCookie()
getSession() addHeader()
// MANY more methods... encodeRedirectURL()
sendError()
setStatus()
// MANY more methods...

session management

javax.servlet.http.Cookie

Cookie(String, String)

String getDomain()
int getMaxAge()
String getNamey()
String getPathy()
boolean getSecure()
String getValug()
void setDomain(String)
void setMaxAge(int)
void setPath(String)
void setValue(String)
!l a few more Mmethods

Creating a new Cookie

Cookie cookie =

Setting how long a cookie will live on the client

cookie.setMaxAge (30*60) ; \ 'l:/l/] A
setMax 9¢ is defined ;

. ed in SE

alive on the tlient for 30%b0 setonds”

nds

= new Cookie (“username”, name); (/" 3v\av~\C/“3\“c

nsbruttor takes

The Cookie cog{-x'mg air-

CONDS. This ¢ode says “s{:ay

Sending the cookie to the client ¢ fing max age 4o _| (30 minutes).
response.addCookie (cookie) ; “326 br‘;’wsﬂ‘ exits. So if ‘;,::,;{;?pc cioﬁzic disaPPca,. thcu
ES Slo »” - e
NID COOkle, what will yoa 5€£8XA5CO on the

Getting the cookie(s) from the client request
= request.getCookies();

back?

Cookie[] cookies =
for (int 1 = 0; i < cookies.length; i++) Lyin ) mc{—,\\od"'
. . _ . ca O\L\c(g ind .
Cookie cookie cookies[1i]; c’S "o 55{—, o in @ Coo\i\c
if (cookie.getName () .equals (“username”)) { Ther on\\[ 9e t',oo\“cs Yo \oo? ovexr
String userName = cookie.getValue(); ow tan 4 Lhen Yo¥ have ou Want:
out.println(“Hello “ + userName); acedY a“\[ Yo find the ont |
Lhe aved

break;

you are here »

251



cookie example

Simple custom cookie example

So, imagine that Kim wants to put up a form that asks the user to submit his
name. The form calls a servlet that gets the username request parameter,
and uses the name value to set a cookie in the response.

The next time this user makes a request on ANY servlet in this web app, the
cookie comes back with the request (assuming the cookie is still alive, based
on the cookie’s maxAge value). When a servlet in the web app sees this
cookie, it can put the user’s name into the dynamically-generated response,
and the business logic knows not to ask the user to input his name again.

This code is a simplified test version of the scenario we just described.

Serviet that creates and SETS the cookie

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

public class CookieTest extends HttpServlet {

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

response.setContentType (V“text/html”) ; ok the uscv's name

. n the {:orwh
String name = request.getParameter (“username”) ; K subm\H:cd mn

Cookie cookie = new Cookie (“username”, name); < Makea ne v
W Loo ie so

- * . store the user’s na
cookie.setiaxhge (30760) 7 ¢ KCCP it alive on the tlient for 30 minut o
es.
response.addCookie (cookie) ; < A
dd the eookie as 3 “Set_ =~
response header-. : et-Cookie Let a JSP make

the response page.

RequestDispatcher view = request.getRequestDispatcher (“cookieresult.jsp”);
view.forward (request, response);

ish about
0¥, sure, theres no{:\\mz J;)SP:‘:\:\ a \:\»S
JSP to render the view from this serviet . o \‘EJ“ O:JCS:W\:E o TH
<html><body> muth \’H:Mlz: :‘:a':.d-m% i P doc.s“-
<a href="checkcookie.do”>click here</a> Jd\a{ weve o . H:_m?r by Loo\“c ¢
</body></html> thange the tookie s s e o
| alveady in the vesponse b\,h o
rcn\ucs’c is forwarded the
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Custom cookie example continved...
Serviet that GETS the cookie

import javax.servlet.*;

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

public class CheckCookie extends HttpServlet {

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

response.setContentType (“text/html”) ;

PrintWriter out =

response.getWriter () ;

Get the cookies
from the "C‘\“Cs‘b

Cookie[] cookies = request.getCookies();

if ( cookies != null ) {

for (int 1 = 0; i < cookies.length; i++) {
Cookie cookie = cookies[i];

if (cookie.getName () .equals (“username”))
String userName =

{ Loop fhvough the cooki

€ arvra

cookie.getValue () ; @/-’ “looking or 3 Lookie named !

out.println (“Hello “ + userName) ; username”. ’1C thevre is one, Sc-{;
break;

the value and print it.
}

Don’t confuse Cookies
with headers!

When you add a header to a response, you pass the name
and value Strings as arguments:

response.addHeader(“foo", “par”) ;

Yo

ie to the response, you pass a
Fhoam o But when you add a Cookie to 1" 552
ALL the Zodofz t have ¢o know : Cookie object. You set the Cookie name and value i
o4 methos, . Cookie constructor.
: {nenkm?eezzyDuObn?haVek) Cookie cookie = new Cookie(“name", name) ;
n class Cook/;y;”e Of the methods response. 2ddCookie (cookie) ;
.: monoss feque’sf onir o And remember, too, that there’s both a setHeader() and
: ¢7ethods fo get any ac:;(rf onse ag addHeader’() method (addHeader adds a Zew val;.lec ;os
constne o ks jsti der. if there is one, but setHeader repla
i Constrycto, 0 know the Cookie an existing header, e I o S ookiel) eplaces
| and set and the 9etMax4 the existing value). But the
MaxAge() methods 9e()

There’s only an addCookie() method!
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Key wmilestones for an HttpSession

Highlights of the important moments in an
HttpSession object’s life:

. . . § or some act of)
The session is created or destroyed. Timeod™ s alidate
*::\CC:S session
= e = invalidate
. T Q
HipsessS Tt sess®
Session attributes are added, removed,
or replaced by other parts of the app.
se’fA’t’fr“\bU"e’O removeAttribute()
£
'97‘7‘,_-,5356'\00
The session is passivated in one VM and
activated in another within a distributed app.
{ | {
ks 1=

Ys
Ve ~ The session A &
l 77'p5555 migva{:cs from 77‘p Ses®
Container A-1 one VM to
another.

VM 1 W s VM 2
= ove
= dy Yo ™ \
/ge;\' ready \ /k W, &— Now I have you... —
N

Container A-2
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Session lifecycle Events

Milestone

session

Event and Listener type

Lifecycle

The session was created

When the Container first creates a session. At this point, the
session is still considered new (in other words, the client has not
yet sent a request with the session ID).

The session was destroyed

When the Container invalidates a session (because the session
timed out or some part of the application called the session’s
invalidate() method).

HttpSessionEvent

£,

.
HttpSessionListener

Attributes

An attribute was added
When some part of the app calls setAttribute() on the session.

An attribute was removed

When some part of the app calls removeAttribute() on the session.

An attribute was replaced

When some part of the app calls setAttribute() on the session, and
the name of the attribute has already been bound to the session.

HttpSessionBindingEvent

8,

9
HttpSessionAttributeListener

Migration

The session is about to be passivated

When the Container is about to migrate (move) the session into
a different VM. Called before the session moves, so that attributes
have a chance to prepare themselves for migration.

The session has been activated

When the Container has just migrated (moved) the session into a
different VM. Called before any other part of the app can call
getAttribute() on the session, so the just-moved attributes have a
chance to get themselves ready for access. The se

HttpSessionEvent

£,

9
HttpSessionActivationListener
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Pont forget about HttpSessionBindinglistener

The events on the previous page are for key moments in the life of the
session. But the HttpSessionBindingListener is for key moments in the
life of a session attribute. Remember from chapter 5 where we looked at
how you might use this—if, for example, your attribute wants to know
when it’s added to a session so that it can synchronize itself with an
underlying database (and update the database when it’s removed from a
session). Here’s a little review from the previous chapter:

This listener is just so
that I can find out when I'm put
into a session (or taken out). It
won't tell me anything about
other session events.

O
aQ

package com.example; nev

- n e
Tis iste J\kgv gackad®

. \,a*.SC‘(\‘\C
import javax.servlet.http.*; )3

public class Dog implements HttpSessionBindingListener {
private String breed;

This ¢
public Dog (String breed) { me the Do, attvi .
this.breed=breed; ‘?h H'(?fFSeSsionBin?iihﬂL:'si:{x N ALSO
} a'; €Ning tor whep, the D°3 ?.Z:,p
. . €d or removeq ‘FV'om as C is
public String getBreed() { €Ssion

return breed;

}

T}'C word "Bound”
public void valueBound (HttpSessionBindingEvent event) { Someope ADDED s
// code to run now that I know I'm in a session t
}

a‘éf\"ibu{: his

¢toa Session.

public void valueUnbound (HttpSessionBindingEvent event)
// code to run now that I know I am no longer part
}

{

of a session \(ou tan £ wcdﬁ‘*{ca“s
| bo‘"\ m §
w\\a‘{’. Un

You do NOT configure session
binding listeners in the DD!

If an attribute class (like the Dog télas? f]erf)c Zggltil:ir;t:ntze
jionBindingLi the Containe
HttpSess:onBlndlnngstener, >t o) whon
i d() and valueUnbou '
handling callbacks (valueBoun boundl) v eaion.
i 1 is added to or removed from .
an instance of this class Is add .
it. It j is is NOT true for the other s
That's it. It just works. But this is other s
1 [ . HttpSessionListen
lated listeners on the previous page : .
:aenz HttpSessionActivationListener myst 'be reglsl‘ereg7 in tI;(r:,;
DD, since they’re related to the sess:gn itself, rather than
ind;'vidual attribute placed in the session.
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Session migration

Remember from the previous chapter, we talked briefly about distributed web
apps, where the pieces of the app might be replicated across multiple nodes in

the network. In a clustered environment, the Container might do load-balancing by
taking client requests and sending them out to JVMs (which may or may not be on
different physical boxes, but that doesn’t matter to us). The point 1s, the app is in
multiple places.

That means each time the same client makes a request, the request could end up
going to a different instance of the same servlet. In other words, request A for Servlet
A could happen on one VM, and request B for Servlet A could end up on a different
VM. So the question is, what happens to things like ServletContext, ServletConfig,
and HttpSession objects?

Simple answer, important implications:
Only HttpSession objects (and their attributes) move from one VM to another.

There is one ServletContext per VM. There is one ServletConfig per servlet, per VM.
But there is only one HitpSession object for a given session ID per web app,
regardless of how many VM’s the app is distributed across.

The Beer Web App distributed across two VMs

NOT dugicated:
_C@ \ﬂ/

VM 1 Eath servlet has its own

/ Scrvlc{:Cowpig, and both

Beer Web App et v secvlets in the web app
\S\eﬁv/efco&‘o’ share a SevvletContext.

6’/7.,05655'\0(\ Everything except the
< H‘H‘,Fgcssion is duylicaiccd

erviet B
Géhl/ s Q) on the other VM.
retCor . \S\e’"l//e‘rCo‘&\(b

Note: cvcr\/ﬂ\ing is duplicated
in the setond server EXCEPT
the H'H‘.PScssion ob\')ct'ts,’

Y~
R .
ehwe'fc"(&\q Sessions live in only ONE place
/%“fps@,sé\&\ at any given moment. The

same session [D for a given
XN N Serviet B web app will NEVER appear in
Vietcok® ' & two VMs at the same time.

N
Plerco®

VM 2

Beer Web APP /Servle'rA
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Session migration in action

How an app server vendor handles clustering and web app

distribution varies with each vendor, and there’s no guarantee in

the J2EE spec that a vendor has to support distributed apps. But the
picture here gives you a high-level idea of how it works. The key point
is that while other parts of the app are replicated on each node/VM,
the session objects are moved. And that is guaranteed. In other words,
if the vendor does support distributed apps, then the Container is
required to migrate sessions across VMs. And that includes migrating

session attributes as well.

@ Diane selects "Pale”
and hits the submit

The Load-Balancing server
decides to send the request

The Container makes a new session, ID#
343. The "JSESSIONID" cookie is sent

button. to Container A-1 in VM One. back to Diane in the response (not shown).

/’\)\"

Load-balancing
Server/Container

-@

VMl

/ Thr'eqd A

~

lo*‘

Contamer‘ A-1
"tpSess

@ Diane selects "Bitter” and This time, the Load-Balancing  The Container gets the request, sees the

hits the submit button.

server decides to send the session ID, and realizes that the session

Her request also includes request to Container A-2 in is on a different VM, VM Onel

the "TSESSIONID" #343. VM Two.

/\\2

' Load-balancing

Server/Container
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on VM O”r.\e. That #343 session
must migrate over here.

Uh-oh... her session is

/Ser'vIeTA—Z

O
Q
=

|

Container A-2




The session #343 migrates from VM One to
VM Two. In other words, it no longer exists
on VM One once it moves to VM Two.

This migration means the session was
passivated on VM One, and activated
on VM Two.

Load-balancing
Server/Container

session

3

VM 1 ?assiva{:cs

heve
ﬁ ,/ Ser'vle'rA-l?

Container A-1

T,

a T
| ID# 343 3

.Y

activates
VM 2 heve

Container A-2

Load-balancing
Server/Container

The Container makes a new thread for ServletA,
and associates the new request with the recently-
moved session #343.

Diane's new request is sent to the thread, and
everybody is happy. Diane has no idea what
happened (except for the slight delay/latency
waiting for the session to move).

Thread A
Container A-2 \
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HttpSessionActivationlistener lets attributes
prepare for the big move...

This listener is so that
as an attribute, I can find out
when I'm about to be moved to a
new VM as part of a session, and
T can make sure my instance
variables are ready...

Since it’s possible that an HttpSession can migrate from one VM to
another, the spec designers thought it would be nice if someone
bothered to tell the attributes within the session that they, too,

were about to move. That way the attributes can make sure they’ll
survive the trip.

O
Q

<<interface>> l i

If all your attributes are straightforward Serializable objects that
don’t care where they end up, you’ll probably never use this listener.
In fact, we’re guessing 95.324% of all web apps never use this
listener. But it’s there if you need it, and the most likely use of

this listener 1s to give attributes a chance to make their instance
variables ready for Serialization.

. . . P )
Session migration and Serialization HttpSessionActivationListener — « &

b,
Now it gets a little tricky... sessionDidActivate(HttpSessionEvent) [\ >
A Container is required to migrate Serializable attributes (which

sessionWillPassivate(HttpSessionEvent)
assumes that all instance variables within the attribute are either

Serializable or null).

But a Container is not required to use Serialization as the means javax.servlet http. HttpSessionActivationListener
for migrating the HttpSession object!

What does this mean to you? Simple: make sure your attribute
class types are Serializable and you never have to worry about it.
But if they’re not Serializable (which could be because one of the
attribute object’s instance variables is not Serializable), have your
attribute object class implement HttpSessionActivationListener
and use the activation/passivation callbacks to work around it.

9,
Serialization, so there’s no
iner is not REQUIRED to lfse > i A
ngr:\:::‘;zlr:at readObject() and writeObject() WIlill:sel called on
séerializal:ble attribute or one of its instance varia 1

y ’

I 3

g X I ’

iali ields to null during Serializati ' / g on’t worry about it.)
Zet ncr)igi:ggll‘l'z(af Z;edféeé;j:d())- (If you're NOT familiar with the qet:#zn%fgoelrggj trlroegddto save e?rlvd restore
ese ; i jon migr !
) lled during session migratiol Il-
But the methods 1on nne ;iifi%ﬁ;: ause HttpSessionActivationListener, and use the two event ca

) ; i ; iect() and writeObject()-
Z'Stinc(eg:ggsgi(i\a;;vlate() and sessionWillPassivate()) the way you d use readObject(
acks (S
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Listener examples

Over the next three pages, pay attention to the event object
types and to whether the listener is also an attribute class.

Session counter

This listener lets you keep track of the number of active
sessions in this web app. Very simple.

package com.example;
import javax.servlet.http.*;

public class BeerSessionCounter implements HttpSessionListener {

WEB-INF/dlasses

static private int activeSessions; ed n vle
¢ elass will be deelo classes s° all ser
, X , X ; T\“S ¢ hev wc\)’aYY 1S mC’h“o
public static int getActiveSessions () { \ the 0 {’, ¢! ateess
return activeSessions; ke ? ther W elper dlasses €30
r a d 0 \ g
}
public void sessionCreated (HttpSessionEvent event) {
activeSessions++; These methods take an
} HttpSessionEvent.
public void sessionDestroyed (HttpSessionEvent event) { /
activeSessions--;
}
}
Configuring the listener in the DD
<web-app ...>
<listener>
<listener-class> s
com.example.BeerSessionCounter X LoW etk & the avy o
. ) A
<( listener-class> Fyl- his wou\d“tb . WM petause There e tlas
</listener> b Led on ™ i v\a\o\cs n synt: A\ have
</web-app> distr he S skatie V@ eath tlass W

way 1o KR T Ty an one

you are here » 261
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Listener examples

Attribute Listener

This listener lets you track each time any attribute is
added to, removed from, or replaced in a session.

package com.example;
import javax.servlet.http.*

es m(,onS\S‘kCWt

This \.slccncv . P&H:nbu’cc \\s{xneh

_it's a
naming it Binding even

bu{’. |JC {a\ccs a

public class BeerAttributelListener implements HttpSessionAttributeListener {

public void attributeAdded (HttpSessionBindingEvent event) ({

String name = event.getName () ;
Object value = event.getValue();

System.out.println (“Attribute added:

Scssth"\d""bEV

ame an

gn‘t \C‘hs \IO\A

4 value ok the

that {-x\%crcd Lis event:

“ 4+ name + “: “ + value);

public void attributeRemoved (HttpSessionBindingEvent event) {

String name = event.getName () ;
Object value = event.getValue();
System.out.println (“Attribute removed:

“ + name + “: “ 4+ value);

public void attributeReplaced (HttpSessionBindingEvent event) {

String name = event.getName () ;
Object value = event.getValue();
System.out.println (“Attribute replaced:

Configuring the listener in the DD

<web-app ...>

<listener>
<listener-class>

com.example.BeerAttributelListener

</listener-class>
</listener>
</web-app>
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“ + name + “: N 4+ value):;

L]
Q. Hey, what the heck are you printing
to? Where does System.out go in a web app?

Wherever this Container chooses to
send it (which may or may not be configurable
by you). In other words, in a vendor-specific
place, often a log file. Tomcat puts the output
in tomcat/logs/catalina.log. You'll have to read
your server docs to find out what your Con-
tainer does with standard output.
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Listener examples

Attribute class (listening for events that affect IT)

This listener lets an attribute keep track of events that might be
important to the attribute itself—when it’s added to or removed from
a session, and when the session migrates from one VM to another.

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

public class Dog implements HttpSessionBindingListener,
HttpSessionActivationListener, Serializable {
private String breed;
// imagine more instance variables, including
// some that are not Serializable

// imagine constructor and other getter/setter methods

. L Session binding events.
public void valueBound (HttpSessionBindingEvent event) ({ —
// code to run now that I know I’m in a session

}

public void valueUnbound (HttpSessionBindingEvent event) {
// code to run now that I know I am no longer part of a session

}

public void sessionWillPassivate (HttpSessionEvent event) {
// code to get my non-Serializable fields in a state

// that can survive the move to a new VM S““°“§£ﬁﬁﬁ¥@
) events (but notice that
fhc mcfhods fakc an
public void sessionDidActivate (HttpSessionEvent event) |{ HttpSessionEvent).
// code to restore my fields... to redo whatever I undid

// in sessionWillPassivate ()
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Session-related Listeners

Sc i i,
enario Listener interface/ Event type .
methods P Usually implemented by
You want to know how
HttpSessionListener i
many concurrent users java FtipSessionEvent Q' Anattr
there are. In other words, (avax.serviethitp) ioute cass
you want to track the active | SessionCreated XSome
: oth
sessions. sessionDestroyed er class
You want to