A Brain-Friendly Guide

Head Flrst

Improve your
user experience
with web page
interactivity

Load 1mportant
JavaScript concepts
directly into your brain

@\ Slice and

2% dice HTML

& with help from
"o the DOM

Whip up working
JavaScript
code in a snap

Bend your mind around
dozens of puzzles and
exercises

Stop fearing event
handling—it won't
hurt a bit

OREILLY? " Michael Morrison



Head First JavaScript
by Michael Morrison

Copyright © 2008 O’Reilly Media, Inc. All rights reserved.
Printed in the United States of America.
Published by O’Reilly Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

O’Reilly Media books may be purchased for educational, business, or sales promotional use. Online editions are
also available for most titles (safari.oreilly.com). For more information, contact our corporate/institutional sales
department: (800) 998-9938 or corporate@orelly.com.

Series Creators: Kathy Sierra, Bert Bates

Series Editor: Brett D. McLaughlin

Design Editor: Louise Barr

Cover Designers: Louise Barr, Steve Fehler

Production Editor: Sanders Kleinfeld

Proofreader: Colleen Gorman

Indexer: Julie Hawks ~but ™y koi fish
couldn't cave less.

Page Viewers: Masheed Morrison (wife), family, and pet fish

/

Printing History:
December 2007: First Edition.
M\/ 1cami|\/ knows

how to telebrate L i
a book velease...

The O’Reilly logo is a registered trademark of O’Reilly Media, Inc. The Head First series designations,
Head First JavaSeript, and related trade dress are trademarks of O’Reilly Media, Inc.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as
trademarks. Where those designations appear in this book, and O’Reilly Media, Inc., was aware of a trademark
claim, the designations have been printed in caps or initial caps.

While every precaution has been taken in the preparation of this book, the publisher and the author assume no
responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

No rocks, stick figures, cube puzzles, or macho moviegoers were harmed in the making of this book. Just me, but
I can handle it...I'm wiry.

RepKover, . - . -
=== This book uses RepKover’," a durable and flexible lay-flat binding.

ISBN-10: 0-596-52774-8
ISBN-13: 978-0-596-52774-7
[M]



Table of Contents (Summary)

Tahle

—_

© o N oy v o N

Intro

the interactive web: Reacting lo the Virtual World

storing data: Fverything Has Its Place

exploring the client: Browser Spelunking

decision making: If* There’s a Fork in the Road, Take It
looping: At the Risk of Repeating Myself

functions: Reduce, Reuse, Recycle

forms and validation: Getting the User to Tell All

wrangling the page: Slicing and Dicing HTML with the DOM
bringing data to life: Objects as Frankendata

creating custom objects: Having It Your Way with Custom Objects
kill bugs dead: Good Scripts Gone Wrong

dynamic data: Touchy-Feely Web Applications

of Contents (the rea] thing)

Intro

table of contents

xxiil

33

85

135
189
243
289
343
393
449
485
537

Your brain on JavaScript. You're sitting around trying to learn something,

but your brain keeps telling you all that learning isn’t important.Your brain’s saying,

“Better leave room for more important things, like which wild animals to avoid and

whether naked water skiing is a bad idea.” So how do you trick your brain into thinking

that your life really depends on learning JavaScript?

Who is this book for?

We know what you’re thinking
Metacognition

Bend your brain into submission
Read me

The technical review team

Acknowledgments

Xx1v
XXV
XxXvil
XXIX
XXX
XXXl

XXXl



table of contents

the interactive web
Reacting to the Virtual World

Tired of thinking of the Web in terms of passive pages?
Been there, done that. They're called books. And they’re good for reading, learning...
lots of good things. But they’re not interactive. And neither is the Web without a

little help from JavaScript. Sure, you can submit a form and maybe do a trick here
and there with some crafty HTML and CSS coding, but you're really just playing
Weekend at Bernie’s propping up a lifeless web page. Real live interactivity requires

a bit more smarts and a little more work... but it has a much bigger payoff.
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storing data
Everything Has Its Place

In the real world, people often overlook the importance of
having a place to store all their stuff. Not so in JavaScript. You simply
don’t have the luxury of walk-in closets and three-car garages. In JavaScript, everything
has its place, and it's your job to make sure of it. The issue is data—how to represent it,
how to store it, and how to find it once you've put it somewhere. As a JavaScript storage
specialist, you'll be able to take a cluttered room of JavaScript data and impose your will

on it with a flurry of virtual labels and storage bins.
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exploring the client
Browser Spelunking

Sometimes JavaScript needs to know what’s going on in the
world around it. Your scripts may begin as code in web pages but they ultimately
live in a world created by the browser, or client. Smart scripts often need to know more
about the world they live in, in which case they can communicate with the browser to
find out more about it. Whether it's finding out the screen size or accessing the browser’s

snooze button, scripts have an awful lot to gain by cultivating their browser relationship.
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decision making
If There’s a Fork in the Road, Take It

Life is all about making decisions. Stop or go, shake or bake, plea bargain
or go to trial... without the ability to make decisions, nothing would ever get done. It works
the same in JavaScript—decisions allow scripts to decide between different possible
outcomes. Decision-making drives the “story” of your scripts, and even the most
mundane scripts involve a story of some sort. Do you trust what the user entered and
book her a trip on a Sasquatch expedition or do you double-check that maybe she really

just wanted to ride a bus to Saskatchewan? The choice is yours to make!

Lucky contestant, come on down! 136
"if" this is true... then do something 138
An if statement evaluates a condition... and then takes action 139
Use if to choose between two things 141
You can make multiple decisions with if 142
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looping
At the Risk of Repeating Myself

Some say repetition is the spice of life. sure, doing something new and
interesting is certainly exciting, but it's the little repetitive things that really make it possible
to get through the day. Compulsive hand sanitizing, a nervous tick, clicking Reply To All

to every freaking message you receive! Okay, maybe repetition isn't always such a great
thing in the real world. However, it can be extremely handy in the world of JavaScript.

You'd be surprised how often you need a script to run a piece of code several times.

Available Without loops, you'd be wasting a lot of time cutting and pasting a bunch of wasteful code.
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functions
Reduce, Reuse, Recycle

If there was an environmental movement within JavaScript,
it would be led by functions. Functions allow you to make JavaScript code
more efficient, and yes, more reusable. Functions are also task-oriented, good at code
organization, and excellent problem solvers. Sounds like the makings of a good resume!
In reality, all but the simplest of scripts stand to benefit from a functional reorganization.
While it's hard to put a number on the carbon footprint of the average function, let’s just

say they do their part in making scripts as eco-friendly as possible.
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Yorms and validation
Getting the User to Tell All

You don’t have to be suave or sneaky to successfully get
information from users with JavaScript. But you do have to be
careful. Humans have this strange tendency to make mistakes, which means you
can’t always count on the data provided in online forms being accurate. Enter
JavaScript. By passing form data through the right JavaScript code as it is being
entered, you can make web applications much more reliable, and also take some
load off of the server. We need to save that precious bandwidth for important

things like stunt videos and cute pet pictures.
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wrangling the page
Slicing and Dicing HTML with the DOM

Taking control of web page content with JavaScript is a lot
like baking. well, without the mess... and unfortunately, also without the edible
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reward afterward. However; you get full access to the HTML ingredients that go into a

web page, and more importantly, you have the ability to alter the recipe of the page. So

JavaScript makes it possible to manipulate the HTML code within a web page to

your heart’s desire, which opens up all kinds of interesting opportunities all made possible

by a collection of standard objects called the DOM (Document Object Model).
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bringing data to Iife
Objects as Frankendata

JavaScript objects aren’t nearly as gruesome as the good
doctor might have you think. But they are interesting in that they combine
pieces and parts of the JavaScript language together so that they’re more powerful
together. Objects combine data with actions to create a new data type that is much
more "alive" than data you've seen thus far. You end up with arrays that can sort
themselves, strings that can search themselves, and scripts that can grow fur and

howl at the moon! OK, maybe not that last one but you get the idea...

A JavaScript-powered party 394
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creating custom objects
Having It Your Way with Custom Objects

If it was only that easy, we’d surely have it made. javaScript doesn't
have a money-back guarantee, but you can definitely have it your way. Custom objects
are the JavaScript equivalent of a decaf triple shot grande extra hot no whip extra drizzle
no foam marble mocha macchiato. That is one custom cup of coffee! And with custom
JavaScript objects, you can brew up some code that does exactly what you want, while
taking advantage of the benefits of properties and methods. The end result is reusable

code that effectively extends the JavaScript language...just for you!

Revisiting the YouCube Blog methods 450
Method overload 451
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kill bugs dead
Good Scripts Gone Wrong

Even the best laid JavaScript plans sometimes fail. when this
happens, and it will, your job is not to panic. The best JavaScript developers are not

the ones who never create bugs - those people are called liars. No, the best JavaScript
developers are those who are able to successfully hunt down and eradicate the bugs
they create. More importantly, top notch JavaScript bug exterminators develop good
coding habits that minimize the sneakiest and nastiest of bugs. A little prevention can

go along way. But bugs happen, and you'll need an arsenal of weapons to combat them...

Real-world debugging 486
The case of the buggy IQ calculator 487
Try different browsers 488
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dynamic data
Touchy-Feely Web Applications

The modern Web is a very responsive place where pages
are expected to react to the user’s every whim. or at least that's
the dream of many web users and developers. JavaScript plays a vital role in this
dream through a programming technique known as Ajax that provides a mechanism for
dramatically changing the “feel” of web pages. With Ajax, web pages act much more like
full-blown applications since they are able to quickly load and save data dynamically

while responding to the user in real time without any page refreshes or browser trickery.
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Advance Praise for Head First JavaScript

“50 practical and vseful, and so well explained. This book does a great job of introducing a complets
newhie to JavaSeript, and it's another testament to Head First's teaching style. Out of the other
JavaSeript hooks, Head Fiet JavaSeript s great for learning. compared to other reference books the size of
i ||h||.|'||~ Fserike.”

— Alex Lee, Student, University of Houston

*An excellent choice {or the beginning JavaScript developer.”

— Fletcher Moore, Web Developer & Designer, Georgia Institute of Technology

et another great book i the classic “Head Fiest” style”

— TW Scannell
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mustndersiood and misused, With Head Fiest Favaserpt, Michael Monson gives o strghtforwand and
casv=to-tnderstand introdoctuon of s lnguage, removing any misunderstanding that ever existed and
showing how 1o most ellictively use it to enhance your web pages.”

— Anthony T. Holdener III, Web applications developer, and the author of djax:
The Definitive Guide,

A oweh page has three parts—eontent (HTMLY, appearance (CSS), and behaviour (JavaScrapt), Head Fit
HIML introduced the first two, and this book uses the same fan but practcsl approach to mbroduce
JavaScript. The fun way i which this book mtroduces JavaScnpt and the many ways in which it
reinlorees the information so that vou will not forget it makes this a perlect book for beginners o use 1o
start them an the road w making thewr web pages interactive.”

— Stephen Chapman, Owner Felgall Pry Lid., JavaScript editor, about.com

“This 15 the book I've been looking for to reeommend o my readers. Lt is simple enough lor complete
begmners but mcludes enough depth to be usebul (o more advanced osers. And it makes the process of

learning fun. This might just be the only_JavaSceipt hook you ever need.”

— Julic L Baumler, JavaScript Editor, BellaOnline. cam



. 1 you haven't read this book yet, and
- . youre new to JavaSeript, we recommed that
Praise for Head First HTML with CSS & XHTML You do.
“Eric and Elisaleth Freeman elesudy know therr smiff As the Internet becomes more complex, mspived

construcion of web pages becomes mereasingly erteal. Elegant design 12 at the core of every chapler here,
each concept comnveyved with equal doses of pragmatism ancd win”

— Ken Goldstein, Executive Vice President & Managing Director, Disney Online

*The Web wiould be a much better place if every HTML author started off by reading this book.”

— L. David Baron, Technical Lead, Layout & €55, Mozilla Corporation
http://dbaron.orvg/

“T've been wriing HTML and CS8 for ten years now, and what used to be a long trial and emor learning
process has now been reduced neatly into an engaging paperback. HTML used to be something vou
could just hack away at untl things locked okay on sereen, but with the advent of web standards and
the movement towards accessibiliny, sloppy coding practice is not acceptable anymore... from a business
standpowmt or A social responsibility standpoint. Head Fost HTME with C58 & XHTAML reaches you how
[ 14] dﬂ '[hill_HJEI l‘lrgh.[ riul.ll. Lll'“.' I:]'f."gilll]i“g’ 'ﬁliﬂ VOALE 11 Iilkiug IJ:I.E' \'l-']lull.' PILCess SECTiL u'l'l:'n\llt']lll'i.li_l:j;. mﬂ.,
when propery explained, 15 no more complicated than plain Enghsh, and the Freemnns do an excellent
Job of keeping every concept at eve-level,”

— Mike Davidson, President & CEO, Newsvine, Inc.

0Oy, grear You made an XHTML book simple enongh a CEO can understaned it Whar will veu
do next? Accounting simple encugh o developer can understand 167 Next thing vou know we'll be
collaborating as a team or something,”

—Janice Fraser, CEOQ, Adaptive Path

“This book has humor and charm, but most importantly; it has hearr, 1 know that sounds nidicalous

to eay about a technical book, It 1 really sense that ar its core, this book (or at least ite authors) really
care thar the reader learn the marerdal. This comes across i the sovle, the language, and the rechnagues.
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advocacy of standards comphance. Ie's great to see an entry level book, thar T think will be wadely vead
and studied, campaign so eloguently and persuasively on behalf of the value of standards compliance in
web page code. | even found in here a few grear arguments | had nor thoughr of — ones 1 can remember
and use when I am asked — as I soll am — "what's the deal with compliance and why should we care®

Tl howve more amoo now! ©also liked thar the book sprankles in some basies about the mechanies of
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Praise for Head First HTML with CSS & XHTML

“Freeman’s Head Forst HTML wath C85 & XHTML 15 a most entertaining book for learning how to build
a great web page. It not only covers everyilung you need to know abour HTML, CS5, and XHTML,

it also excels in explainimg everyvtlung in lavoman's terms wath a lot of great examples. 1 found the book
truly enjovable to read, and 1 learned .4_-;-::—111rt]|iu_g new!”
— Newton Lee, Editor-in-Chief, ACM ﬂumpuicrs in Entertainment,

hitp:/ S acmeie.org

Ay wile stole the book, She's never done any web design, 5o she needed a book like Head Fost HTAL
with C55 & YHTML 1o take her from beginning to end. She now has a bst of web sites she wants to bmld
~ for our son’s class, our family, ... If T'm lucky, I'll ger the book back when she's done,”

— David Kaminsky, Master Inventor, IBM

“Beware, If vou're someone who reads ar mght before falling asleep, vou'll have to restrict Head Frost
HTML snth C88 & XYHTML to daviime reading: This book wakes up your brain,”
— Pauline McNamara, Center for New Technologies and Education,
Fribourg University, Switzerland

“The information covered in this book is the same material the pros know, but taught in an educational
and humorous manoer that doesn’t ever make vou think the material is impossible to learn or you are

out of vour element.”
—Christopher Schmitt, Author of The €88 Cookbook and Professional CSS,

schmittia christopher.org

“Head Ferst HTML with C88 & XHTML is a thoroughly modern introduetion to forward-looking practices
i1 Web page markup and presentanon. It correctly anncipates readers” puzzlements and handles them
Just m time. The highly graphic and incremental approach precisely mimcs the best way to learn thas

L1114 IT: i ke a 5.T1IH|.I T']'h'l['l[:'.“ :I'IIH.'I. S0 IH‘ il'i Thl‘. hl‘(ﬂ-\'ﬁfl’ (=] Ill'l.l.'ll.‘r!itﬂ'l.'lfl '\'l.'ll:'lr each new i.ll.‘l'|1 I'EH.':'.IIIE.“

—Danny Goodman, author of Dynamic HTML: The Definitive Guide
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T the folks ar Netscape who, way back in the last centurs; dreamed
that the Wb could be much more than a big online book with a
Bunch of linked poges that don't do anything,

OF course, they also dreamed up that homific <blink> tag. dae
to dream, just don't get too carried away!



the author

Author of Head First JavaSeript

M'Lﬂhatll Mowrrsan;
ehild Javaten

prodiy

Mithael Mervison, Full—size
nerd who vebuses 1o grow up

Michael Morrison has been tinkering with
CONIIers since s Apest PO a T1-00/48, 1'1ml.|!||:'1=' with its
Hllil]’l'l[]l'lf\' l'l'l-_:!:llll.llllil' kﬂ"!.'hﬂi'llll., 'ﬂ.'l"'llll |I“' Aart IJ!'.“'L' il]“l
1.'|.||ih' 'ﬂ' "rnnuil:nr," :ani sueel Cosselle |..I]H' .-.1H|';L;__{4' H'I\-hll"[]'l,
Hi= has ovwned and tnkered with a lew more computers
since then, but still longs [or the dayvs ol plaving Parsec on
that TT in between epic Nerl foothall games in the backyard.

Moy Mwchel s all prown i and s mnewed on oo muach
IThoare Tredgene 'i['lEI'T“ﬁl:‘i. h“l'h ikl l'l'l'i"i]lg i'l'l“"l'-.“'l i'l.l' 'lH'h
applications..and skateboarding Cut, brogsed, and olten
hmping, he approaches tech challenges with the same
reckless intensity as high-risk sports, Adter developing a few
video games, iventing a couple of wys, writing dozens of
CORFIrITET IHK'I}{.H_. aniel t'r't';'l'lir'u.; TUTTETOLS e Cotirses,
Michael |i11;|ﬂ1_.. fili n'.‘lLI'g. o tackle Head ﬁ'rl.fljfrh:n'h'."u 4. He
o fonger (rusts lis feelings,

As it turns out, you're never really ready to write a Head First
hook. The best yvou can be s ready to pop the red pill and
enter the Matrix that s Herd Find. Huving emerged from the
ather side with a few intellectoal brases wooacdd o his real
omes, Michiael will never ok ai learmng (or teaching) the
sarne again., Ancl he's thrilled about that et Bight abow
now he's with his wile next to thewr koi pond rellectmg on
the wonders of the interactive Web,
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how to use this book
Intro

I can't believe
they put that ina
JavaScript book?

|n Lhis settion we answer the burning question:

"G why DID they put that in @ JavaSeript book?”

xxiil



how to use this book

Who is this book for?

Il vou can answer “ves” to all of these:

@ Do you have access to a computer with a web browser, a

text editor, and an Intemet connection? We'll help you learn how 4o

@ Do you want to learn, understand. and remember w':’f JavaSeript tode that
how to create web pages that are alive with energy, < makes web pages do all kinds
turning the Web into a truly interactive experience? of tool things that are

impossible with HTmL alone.
@ Do you prefer stimulating dinner party conversation to
dry, dull, academic lectures?

this ook is for vouw,

Who should probably back away from this book?

If vou can answer “ves”™ to any of these:

@ Are you completely new 1o creating web pages? This book makes a great seauel

Head Firsk HTML with
{You don't need to be an HTML guru, but you should ?5;& )(HITML : ch'mirhb,'
understand the basics of how web pages go together P/ 1:' g ok £‘ g
with HTML and CSS, and how to post them online. ) E“E'ih v ?HWL
rush up on '?'ﬂ-l'r [
@ Do you haold a ninth degree black belt in Script Fu, and
are really looking for a JavaScript reference book?

@ Are you afraid to try something different? Would you
rather have a root canal than mix stripes with plaid?
Do you believe thal a technical book can't be serious if
JavaScript code is anthropomorphized?

this book 15 not for vou.

[Note from mavketing this book is
anfene with a teedid card.]

Hxhv intro



the intro

We know what you're thinking

“How can s be a nt'linl].k‘l.'l"..l."'it |'iP1 book?™
“What's with all the graphices?"
“Clan T actually fegrm it this way?™”

;::a" Srain Lhinks

We know what your brain is thinking

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

Bo what does vour brain do with all the routine, ordinary, normal things vou
encounter? Evervthing it can 1o stop them from interfering with the bradn's
eard ol recording things that matter. 1 doesn’t bother siomg the boring
things: they never make 10 past the “this is obviously sot mmportant”™ Glier,

Hew dloes WOILIY brain dnom what's i|:|:]14|| tant "ill]]]ulw 1.Hll‘|1' out for
:|:|.1_.' hikes el 3 IiEL‘r -||1m!::-' i front of Wl what h:l]l|u'|:.=c insice your hesd
and biody?

Mevrons e, Emotions crank upe. Cemicedy surpe,

Andd that’s how veur brain knows...

Great. Only 600
more dull, dry,

boring pages.

This must be important! Don't forget itl

But imagine vou're at home, or n a libran: 1t a sale, warm, tger-lree zone.
You're studying. Getting ready for an exam. Or trving to learn some tough

o eaim J’-'I"'""m
Tlﬁll-]lt—:‘ I'SI'H.'- el o

technacal wpee vour boss thinks will take o week, ten davs an the most.,

Just one problem. Your brain's trving to do vou a big favor, 10s orying
tos make sure that this afotousty non-irpartant content doesn't clurtes

ll[l SN POSOLITU RS, RL"HU“TI"'N |_I!'-|| i I]t'."l'i' h'l_N'IIr ‘i[‘]:"il'IL: ||'||' ["'ql“'l.
fig things, Like tgers. Like the danger of Gre, Like how vou showded

And there's no simple way o tell your brain, “Hey bran, thank vou
very much, but no matter how dull this book is, and how litle I'm
registering on the emotional Richter seale right now, | really do wani
you o keep this stulff around.”

you are here » XXy
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how to use this book

50 what does

it take to learn something? First,

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

you have to get it, then make sure

you don’t forgetit. It's not about pushing facts
|atest research in cognitive science, neurobiology.

learning

into your head.

Based on the
and educational psychology,

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

some of th

e Head First learning principles:

Make it visual. Ima

ges are far more memorable than

words alone, and make learning much

in recall and transfer studies). it also makes things

more effective (up 1o §9% improvement

1o, rather than on the bottom or on another page. and le
tuvice as likely 10 solve problems related to the gontent.

nd personalized style. I

bettar on past-learning ests

Use a conversational a
students performed up 1o 40%
spoke directly to the reader,

more understandable. put the words within or near the graphics they relate
arners will be up to

if the content
yeing a first-persan, conversational style

recent studies,

onfocus!

rather than taking 3 fo

rmal tone: Tell stornies 1

casual language. Dan't rake yourself 100 seT

nstead of lecturing: Use
fously. Which would you pay more

attention 10:a stimulating d

inner party companion, ora lecturel

e motivated, engaged, curious,

onblur!

condlusions,
exercises, and thought-provoking
sides of the brain anid multiple senses.

que

| can't stay
ardinary, interesting, strange. eye-catching,
krain will learn much maore

ynexpected. Lea
0

dager't have to be bafing. o

Tlr.mqwrlnuu-ﬂu
ente= o f. Or an 1 daaling
L

You remember what you care

“what the..!", and the feeling of " Rule!” that

that “I'm mare technical

liro

flex your neurens, pothing much happens in
and inepired to solve

and generate new knowledge.

Get—and keep—the reader's attention. Wwe've all had t
awake past page one” experience. four prain pays attention 1o things thatare out of the

Touch their emotions. We
remember something is largely dependent

samething. No, we're not talking heart-wrenc hing stories about
Loy and his dog. wie're talking emotions like s

jearn something everybody else thinks is hard, of realize you know spmething
than thou" Bob from gngineering dogsn'T.

Get the learner to think more deeply-In other wards, unless you actively

your head. A reader has 1o
problems, draw

And for that, you need challenges.
stions, and activities that invalve both

hie *| really want to learn this but

ming a new, wagh, technical topic
wickly if it's not.

now knaw that your abiiity 1o

on its emational content.
Fhout. You remefmnier when you feel
urpiise curiosity, fun,
comes whin you solve a puzzle,



the intro

Metacognition: thinking about thinking

Ii' 'j.lru |'|':L|]f.' want Ilrl:';u 11, anl }ml Want fos ]1'.|r'|| e tplis'kh and e

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

deeply, pay attention o how vou pay attenton, Think about how you think.,
Learn how you learn,

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

Ijﬂ.” W AssLe rl 1l ” Tl'(:l“-'l'l' |1::-!(]ir||._‘| rl‘l‘l"' |P| Hlk..., }“" ]"."il]]':'. WL Loy l(":l[rl ||1|'I'| D
to ereate mieractive web pages that sizzle, And vou probably don’t want 1o

.‘i[FI"II_f_l il Iliill HJ. Tnmies, ” '!|'I PLL WRATID Loy npser '|'||'|"|i|1 '!|'I."| 'I'I"il,l:I iII. ||]i.‘i |HHIJ'\'.,. '!.'IH.I I'I!:'I"I:,I [§]
rememter what you read. And for that, you've got o wndastand i, To get the most
fromm this book. or @y book or learning experience, take responsibility for your
brain. Your brain on fis content.

The rick s 1o get vour braim to see the pew material you're learning as
l{l"-'ll]'!l' T[II]"](]I'I;I'I'I'. (!['I.“'i.'ll Loy %4ar '|\|'l'||:-|:":"i['||_-'|. ,'.\‘i i]l‘ll'HII'“I[Il ulls il l‘lﬂi_'T.
Chiherswise, vou're i for g constant battle, with vonr brain doing s best o
kep the new content from sticking,

So just how DO you get your brain to treat JavaScript
like it was a hungry tiger?

Ihere’s the slow, tedious way, or the faster, more elfective way. The
slow way 1s about sheer repetition. You alwionshy knesy that you are able w learn

and vemember even the dullest ol topics 18 you keep pounding the same thing o you
Bradn, Wath enough repetition, your brain says, “This doeso™ feedd important to him, But e
keeps looking at the same thing oo and aver and soer, 501 suppose it muost be”

The faster way is to do anpthing that increases brain activity, cspecially ditfferent
fifies 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 vour foor, Fo
|-\.':'|||l'|‘1||', stiachies sheaw that |r||rr'm.:.; words cedifen the |1i4'||||r‘1 Iill':l. rh"‘-‘vl'l"i] Yol b T r'.lsl'.lnr'rl Fi
sinmewhere else in the page, Tke o caption or i the body texit) cises your braan o ey o
|||;|Iﬁ"ﬁ SEE “i- i“'l'll'l ”Il" “"ﬂ’df‘- i““i jmciune ]'f.‘i”‘“‘. ilil(i |i|i-“ CHALSES TROTE TIELTons o i‘li'f‘-
More neurons liring = more chances lor your brain to gef that this is something worth
paving attenton to, and possibly recording,

.'.'l |'“|]"|'1'I"i:||.||H:|i|.J ‘I'\ |1' II'."I!J:‘- Il'.".-il"ﬁ-’l' |'H'“‘||||' 1"[]lE L8] ]J:f:'n' Imore ilifl."lll;illlil 1I"||"'|I ihl":.'
percerve that they're in a conversation, sinee they're expected o lollow along and hold up
II“'-II' |'||||. -rhﬁ" .'III'IiIf..IIIf_{ llli'li'u i"i. WORAr |:|_I'i.lii| dilf':“‘“lr [Il‘l"':‘i.“-lf'i.lfn farr llli“ [||1' hl"”rl":.ﬁ'l'.‘iil.l‘l':?ilv“
15 hetween vou and a book! On the other hand, i the woting style 15 lormal and dry; vour
bran perceives it the same way you experience being lectured to while sitting ina voomiul
of passive attendees. No need to stay awake.

But picrures and conversational sevle are juse the heginning. ..

you are hare » xavlil



how to use this book

Here’s what WE did:

We IJM‘{[P:I'::'IH:‘ES, |:-|:|.':u|::-'1' fﬂ:llll ]}:'.1i:| 15 [ll.l'll:'i.l 1i ] 'L'i}-l]i-tlh,, nol XL '||.‘1 |EL:| s "_q.'l:llll' Lk s
concerned, o picture really o worth s thowsand words. And when testand piciares work

together, we embedded the text i the puciures becavse vour brain wiorks more ellecnvely
when the text is witfin the thing the text refers to, as opposed toina caption or buried in the
text somewhere.

Wi used redundancy, saying the same thing in different ways and with different media types,
anl :fi.’ff.’.lj.l."r.l-r'.lr.lr:l., to nerease the chanee that the content oels coched imto more than one area
lle. '_L'Hllr hl'iti[].

We used concepts and pictures in unexpected wivs because your bram s tuned [or novelbg, sesssoms me ms o e e wis e wis
and we used pictures and ideas with at least some emnetional content, hecanse vour brain

i tunied 1o pay attention to the biochemisty of emotions, That which causes vou o fadf
soumething is more likely to be remembered, even i that feeling i nothing more than a litle
humor, surprise, or interest,

ERTTRE

We used o personalized, conversational style, because vour brain s tmed 1o pay more
attention when it believes you're i conversation than i 10 thinks vou're passively listening
to a presentation. Your brain does this even when vou're reading.

We included more than B0 aetivities. because vour brain s tused o learn and remembey

more when vou de things than when vou sead aboun things. And we made the exercises (1)
challenging-vet-do-able, because thats what most people prefer Test condition
We used mltiple learning styles. because yow might prefer step-ly-siep provedures,

while someone else wants to understand the big picoare first, and someone clse just wants 1o

see an example. But regardless ol vour own learning preference, avermone benelits [rom seeing

the same content t:'pj't‘:n:n[ﬂ] in mll][i| e ways. 9

We include comtent for both sides of yowr brain, becanse the more ol vour B you
engage, the more hikely vou are 1o learn and remember, and the longer vou can stay [ocosed,
Smce working one side of the bram often mieans giving the other side o chance o rest, vou
can be more productive at learning for a longer period of time.

Judgnents.

We ncluded ehallenges, witl exercises, and by asking guestions that don’t always have
a straight answer, because vowr bram is wmed to learn and remember when it has 1o word
at something Think about it—vou can’t get vour dedy in shape just by watching people at
the gy, But we did our best to make sure that when vou've working lard, it’s on the ot
things. That you 're not spending one extra dendrite processing a hard-to-undersgand
l‘._\:{lll'l.E'lIL‘. LEl Y I:Iiil."i"l_l_l!-_'| l!iiﬁl'lill - _'i-'ll'l_;l._IT'I-I'-'H ]t'TIl ar l)'l.'l'Fl'!n Lepsa el

We wsed people. ln stories, examples, pictures, etc., becase, well, becanse yu'e o person,
And your brain pays more attenton to feaple than it does to frengs,

xavili intro




Cut this out and stiek it
on Your relfrigerator.

Slow down. The more you understand,
the less you have to memorize.

o't jll:«l Tt Hrnp andl think. “'|'|1'n the

ook asks vou s guestion, don't just skip o the
answer, Tmagine that someone really ooasking
the question. The more deeply vou oree your
bram to think, the better chance you have ol
learning and remembering

Do the exercises. Write your own notes.
We put thern m, but i we did them for vou,

that would be like having someone clse do

vour workouts for vouw, And don’t just ook al

the exercises, Use a Fﬂncil. There's 1'|[|'t|l'g.' ol
evidence that physical activity adel learming

can werease the learming,

Read the “There are No Dumb Questions”
-r]:r.l[ eans :|.]| ol I|1|‘r'||. ']1|||:~}'-|'1' (418 uplinn:ﬂ

they 've part of the core content!
Do’y skap them,

siclebrs

Make this the last thing you read before
bed. Or at least the last challenging thing.
fart of the learning (especially the wansler w
long-term memory) happens gffer you put the

hook down. Your bram needs time on its own, o

do more processing, I you put in something new

during that processing tme, some ol what you

_.I'll?il ll‘.':! rrlt"[l 'L'l.'iu l'H‘ ill’.‘ﬂ.

Drink water. Lots of it.

‘[-1 Har hr'il.i'l:l 'H-‘”I'kh I]I'.H]. i]"l il ['I.If'i" I:ﬁ”h ”lI ”“i[[.
Detiydranon (which can happen belore you ever
freel thirsty] decreases cogmitive function,

the intro

Here’'s what YOU can do to bend
your brain into subwission

:';uu. wie ched Caar |n|.|'l. -I'i‘u' A 1% |I!:| [£X] :'.'ml. '|-|'|1-.-w: ri]m e il
startineg point; listen (o your brain and Ggure out what works
for vour amel what doesn't. Try new things,

@ Talk about it. Out loud.

Speaking activates a dillevent part of the hrain.
{] 5 i e [I‘"}'illg 1o unclerstand "~lrl'|ll'||ii.|l§f, o’
increase vour chance of remembering 1 later, say
it ot Joud, Better still, try to explain e out loud
tor somneone else, You'll learn more quickly, and
youl might uncover ideas vou hadn't known were
there when you were reading about i

Listen to your brain.

Pav attention to whether your brain is getting
overoaded. I you find voursell” starting 1o-skim
the surface or Forget what vou just read, its time
for a break, Once you go past a certain point, yin
won't learn Gaster by irying 1o shove more in, and
yont might even hurt the process.,

Keep it real!

Your bram needs to know that this matfers, Gel
involved with the stories. Make up vour own
captions for the photos, Groaning over a bad joke
15 s4if! better than feeliong nothing at all.

@ Just do it!

There's omby one way 1o learn lavaSeripe writing

a lot of JavaScript code. And that's what vou're
poang o do throughout this hook. Dan't just skip
InEeT 1]“'_]:i'|'n'.'||".l':']'i'|_l| 1.'};,1'[".'].:‘\?4' il ]l H Hr |||" Ir':—i]'ni] I’_{
happens when vou sobve problems, even unusial ones
like Stick Figure Adventure, the Mandango macho
mewie seat finder, and the YouCube blog, And
definnely stick wath an exercise and get it working
Before you mmove an to the nest part of the book. Ofh,
;.I:Ild III '!|'“H Il.iill.'l' A1 i'll“'r'r“"l.i\ L 'l-'H'lJ Ell'ilil'i'l. :ﬂ.l'll"l.'l"
been deeaming about, don't be alraid to build i as
you work through the book and add w vour shiny
new bag of_JavaScript programming tricks,

you are here » XXix



how to use this book

Read Me

'Hﬁr- 1% 7 lr'.u'lm]g' 1'."-;11¢'r'i|":|1.'1', Nk ik rl'l-l.‘.i't'r'll'i' |MHJ|{. We flt‘lilH'j'qJ[l'l‘_n :t[r'iwwd ol ey L':‘}'Ihiu}_l'
that might getin the way of learning whatever i 3s we're working on at that point in the
book, And the frst tme through, vou need to begin st the beginning, because the book
makes assumptions about whal vou've already seen and learmed.

We teach JavaScript on a “need to know" basis.

I your're looking tor a lnstory of JavaSernpr, keep on looking becavse this book won't help.
The goal here 5 to each you how to do cool, practical things m_JavaScript to amp up the
interactivity of web pages, turning them into responsive weh applications that people
will want o experience. We [orego lormalities, and only teach the JavaSeript concepts
il need o konow oodo real thines, moreal time. Ri':ll]'_.-'.

We don't cover every hidden nuance of the JavaScript language.

1.\1|i.ll‘ Wi l'(“l![l |"|.' (L |J|.|.| t"l.'{'r"_lr' 5"",‘.‘:'1'*'5 l\'jlﬁ[‘l'ilji stalement, l.ll J_il'i“l.. e L, '.1|'|'f| kﬂ"!."l.'t'l Iﬁ.l i]l
ll]i.‘i (5 lu]-i,, e 1]:111:;{}]! 'g.'uu'tl ]}n'ﬁ':' H |1:.;1}iu||;111|*|~' |:au|'l.;||1|:' ]ruul;, I!|1.;4l Lllw.-in'l 11':|:!i1'1' MY |-||r|»;,|1'f'[
Lo carry from vour desk o the gym. O veah, 1605 & great workout read, but vou might want
to ivest 0 a sweal-prood pencill We focus on the parts of JavaScript vou need 1o know, the
ones you'll wse 85 percent of the time. And when vou're done with this book, you'll have
the confidence o go look up that elusive method you need o finish off tha killer scripe you
Juat dreamed up i the shower

Smee Javascrpt mclucles o huge bli-in brary of reosalile code, 0 important
undlerstand swhen yvou've dealing with standard JavaScrpt code, as opposed to custom code
that vou create. Any time vou see the word “custom,” that means the code 1 custom bl
by wou, and not i built-in part of JavaScript.

We encourage you to use more than one browser with this book.

Even though all modern webh hrowsers support JavaScript, there are sometimes subtle
differences in how they handie certam_javaScript code. S0, we encourage vou 1o pick at
lesst twin ip=to=clate brovwsers and test your scopts using them. We've Tound Firefox 1o
|'|“TI.'.|“|1| }H' | .‘i1,|'|]l:,"|"-|1 r 11|'l:ﬂ.\-‘!i!"]' ﬁ'H- III'II'li['IL’; |'|—1'||'J'|'., [Il:,“'h'l'll'l-i'l\.il.sl:'rii 1l 1_'I:II:HTI:L.{ T, Jﬁ" :ﬂ:llll'
sepipls will wlimately need o run consistently on s variety of different browsers, Don't
hesitate to get your [riends, family members, co-workers, and highly wrained pets o help
test ot your scripts in their browsers.

XXX intro



The activities are NOT optional.

The exercises and activities are not add-ons; theyre part of the core content of the
Biaesk. Sewne ol them are (o help with memory, some are for understanding, and some
will help vou apply what vou've lesned. Don’t skip the exereises. The crossword
pugales are the omby thing son don®t faee 1o o, bt they're good [or giving your brain a
chanee to think about the words and terms you've been learning in o dillerent context.,
And the Page Benders, well those are optional too if’ you hate the thought of creasing
these beautilul pages. But you'll miss out on some fun.

The redundancy is intentional and important.

One distinet diflerence im-a Hrad Fief book is that we want you to really get it. And we
want your to linish the book remembering what vou've learned. Most reference books

don't have retention and recall as a goal, Inan this book s abiom |"mr.r.'.:?ifl," s Yo'l see sime

'!3'1— 1II!' HOrne 'i'HIIL'1.'|J‘|.:i Copie “i? maore ||IH[] UM

The examples are as lean as possible.

O readers tell us that 10 frustrating o wade through 200 Bines of an example looking
[ the two lines they need 1o understand, Most examples inthis book aee shown within
the smallest possible context, so that the part you're trving to learn is clear and simple.
Don't expect all of the examples to be robust, or even complete—they are written
specifically for learning, and aren’t always [ully-funetional,

Welve |:!al1'r‘:| the I'iII'IIIZI]l'H' cocle forall of the r'.‘:al11|1'1|1'-| o the Web so VOUL Can cogry sl
|1'.:|ﬁl|:' i[ '1||1[11 ‘}'ml;r LA :'{Jilnr :|r11| t':{lj]ﬂ!'l‘. 1]"1 Wl i ..|.|!il| [1[:-|':,' FE 1L I1i1ll| 'u.'il|| [hl' Ii[ﬁ\.hr‘:l
sorrpts ombime. You'll find them o

http:/ /www.headfirstlabs.com/books/ hfjs/

The Brain Power exercises don’t have answers.

For seme of them, there 15 no right answen, and for others, part of the learning
expericnee of the Brain Power activities i for vou to decide 1 and when vour answers
are right. In some of the Brain Power exercises, you will find hints to point vou in the
|'-|1._'||H dil't'i.'ﬁnu. Il'.b- ‘:.'ulll' '|rr“.|'||l....1-l-|~| i.E.'i ]mwl‘:'!

you are here »
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the review fcam

The technical review team
TW Seannell Fleteher Moore  Elaine Novman Stephen Tallent

F

Alex Lee

Technical Reviewers: Katherine St. John Zathary Kessin ﬁn{:han\f T. Holdener |||
Alex Lee is o stuclent a [—

the University of Houston
majoring in Management
Information Systems. Enjoyvs

runming, video pgames and
staving up late learning new
progroarmming Lnguages.

TW Scannell of Sisters,
{j'I'H'L""l'II EIIL‘ IJI.‘I'II. H'H'i!"i-lilfj [EI.I'

bits sinee 1995 and s corrently
i Buby on Rails developer.

Elaine Nelson has been designing websites for nearly 10 years, As she tells her mother, an English degree comes in
handy everywhere, Elaine's current musings and obsessions can be found at elainenelsonaorg,

F].Et'l:her Mﬂﬂ‘l‘t‘ 15 £ Wi I.l |.|| e |4I]J¢'I -IrLl.I. (il I‘-l“ll' I ith {Jl “I}_’:l 1 I#L'I [II ]|.|‘| ‘-l? Hids ||”'Il I:Il. RN LY ||.| % 1|l‘-| ]Ill.l.‘iifi.iL]I...
sl o ] el Saove Foen Ha reocicdae o0 Addanra wdrb bic ol . Aavneditoe Sailowe el cows h-.l.-‘u.‘l
FELE LA B, Ly ARLA] EALLL 6% Bl L. § A4 DS  GLE s ARELLech VR LLLL BEEY FVRa w RAALREE A PR RIA L, eLARLE YR FRL b IEIAT§ AR e

Anthony T. Holdener I i a web applications developer and the author of Ajiev: The Definitive Guide (CF Reillv).
Zachary Kessin his been programming on the Web sinee rocks were solt and dirt was a freesh new idea, which is
toy say about 15 vears. He lives in Israel with his wife and 3 children.

Katherine 5t. John i an associale professor of computer science and mathemanes an the Giey University of New
York, and her rescarch focuses on computational biology and random structures.

Stephen Tallent lives and works in Nashville, Tennessee primarily developmg sports applications and coping
with the chaos that is parenting small children. When not all consumed with the aforementioned tasks, he enjoys

'hkil'lf'llll Fil!TH]ILl I.”“l [Il'i'|]‘il]']|]_'__'| 11 i il hl'l!lllll CAredy os i '\il.l.ll" lrlili'l' L lk.
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the intro

Acknowledgments

My editor:

Remember in elementary school when vou were assigned some kid across the country
o 'm||']:]:- tep beconmie VOLIT 311 [m], and then Vil il tor share sl abwoin VERLLT life
with them throngh leters? Well, Catherine Nolan Lecame my Head Fiosl pen pal
when we started this project, But we communicate with ielephones, chat clients,
emails, fax machioes, and anyvthing else that accepts OMG, LOL, and my prrsonal
awvorite, BHH (Bless Her Heart), In the process, Catherine became much more than
v JavasSeript cognitive learning online collaboraior, She became my friend. [Cs not
I""I'l'['!lu l:l;.l‘!l iiHﬂ il .“i“‘:‘ﬁir“":‘.?l“ i'i!”: T!lt'i’l]“i"l'.‘i ||1 |'|]|.Il:i'|'l'i|.Hi"|"i]J|. [Hj.lT“ |H|"[LF\- llrllriliH'
remiodeling, and back, 1owas o plessure gomg through the ups and downs of this
critey process with a consummmate pro, Thanks, Catherine! T owe vou a few martings,

t Low Bdrr,

desian goddess

CA‘HIEHHE Nu]:'llh. -Fl:“d'w
Phish and Dewey Detimal
The O 'Reilly team: atkitienado.

W 1t's hiard 1o say enongh glowing things about the Head Fiest team.
Bt ') 1w

Brett McLanghlin initially fed me 1o the educagonal psveh wolves
irt thie Fead Fivd oot 1".1I'|I]| I attenced, and hasn’t backed down sinee E'I‘E{‘Il ﬂ'1E.LEI-u5|'|||r.

E!H-‘: Uy 15 0% 'il.‘l"ll:lllhlilljl:fllll'l TEVEFSE=C T IEer e II!:I learming Irrnlt'l':-'.s; a5 Head Fiesd fT-FCdi.‘EIm
lie 15 abiowt guities, U'm airly comvineed he doesn’t go to sleep wiiliou leader and blues man
livst posing the question, “what's my motvation?” But his undying

comnitment is what makes these books so avwesome, Thanks, Brew!

Lou Barr became myv other virtual pen pal during this
project, as well as my cultural guide to naviganng the subtle
dilferences between the US, and England (her home), 1 think
she’s really just on loan w us from the gods of desion. The
lavout of this hook would™ve simply been impossible withowt

||I"|' I|_|i|.:_=:'l|. .

Sanders Kleinfeld operates a bit more stealthily but his

presence 15 abways telt, keeping producton ronnimg smoothly L—'

aned offering that elusme “hig idea™ just when Vil need 1t most.

'|-|1|' s ul' lh:' [ J'Rvilh Leanm |~ ::!Mr L a1 1]!1';_{\1!"('” .[II. I|:u'
thank-you depariment, Lawrie Petryeki wosted me
enough 1o green light the project, Caitrin McCuallough
manages o killer support site (rweee feadfisifabs.com), and
Keith McNamara [ills in the gaps with military precision.
Thanks, guvs!

Finally, Kathy Sierra and Bert Bates deserve perlips
the biggest thanks of all for ther meredible vision with the
Heaid Fornt series, [0s truly a privilege to be a part ol ...

you are here » bl



safari books online

Safari® Books Ownline

L 1 4 - >
Sa fa rl } llil"ﬂlt‘ll ViDL see A Sﬂﬁm'ﬁ' 10 011 |Ill“ CORET uf' YO '}I‘H.‘l]'l L

Bosiks reing technology book thar means the book 15 available online

through the O'Reilly Network Safar Bookshelt,

Safan offers a solution that's better than e-books: It's a virmal library that lets vou
easily search thousands of wp tech books, cur and paste code samples, download
chapters, and find quick answers when you need the most accurate, current
formation. Ty it for free at hitpe s safor aredly com,
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1 the interactive web

‘! "
Reacting to the Virtual World

Oh my stars! I didn't realize the Web
could be so "feely." Does it know what
I'm thinking right now?

Tired of thinking of the Web in terms of passive pages?
Been there, done that. They're called books. And they're good for reading, learning...
lots of good things. But they're not interactive. And neither is the Web without a

littte help from JavaScript, Sure, you can submit a form and maybe do a trick here
and there with some crafty HTML and CSS coding, but you're really just playing
Weekend af Bernie's propping up a lifeless web page. Real live interactivity requires
a bit more smarts and a little more work... but it has a much bigger payoff.

this is a new chapter



2

needy Lsers

(Ownline) people have needs

All right, we know the Web s virtual, but the people on the Web are real

people, with real world needs. Needs like searching for a killer meatloal
Il.'I'i.I.rl‘. cownli I'.I.ﬁil.'lH their favorite S0ng h‘_\' Meatloaf, or I]':I'I:l."iil.jl'l'_" EVEN
as huge as shopping or a new home. Forunately, the Web dilferentinoes
when it comes to priomnzing your needs!

enn House Finder =
Ready to find a new house?

Enter your annual income: Ia{}ﬂﬂﬂ User input

| .g—-————'/'
Enter the number of bedrooms: 3 e/y
Enter your ZIP code: ‘555 14

Finally, an easy way to buy a
house online. Type in my income
and what I'm looking for and
the rest is automatic,

Chapter 1



the interactive weh

Like talking to a brick wall... nothing happens

The Wels 1sn't always as responsive as it could be, In fact, 1t can sometimes
[eel downrght cold and unfecling, detached from the outside world and
unresponsive to the needs of its many users. You would expect that entering
chata like thas would generate some sont of response. bt nothing happened.

Dot take 1t pers |n:|l]'j.; the static Web .'II_HT doesn’t know hetter,

[Azer m'f'u{: . and still
nothing's happening

Ready to find a new house?

Enter your annual income: !a_uum

Enter the number of bedrooms: |3

Enter your ZIP code: 95014

you are here »



Interactivity with jsvascripl

But JavaScript talks back

JavaSenpt ips the switch that turns a web page mto an interactive
expernience. It powers things that can histen to your needs, process your
input, and respond to vour deepest desires. R, perhaps that’s a stretcl,
b JavaScript can trn a web page into an interactive application as
”[lr" |hl'k| (1§ al FT-'l[il'. “'i_'ll"‘iﬁ [J:I“i', :l.'l“l [l'l:l.l‘!i H _u‘llﬂ'lfl rl"l"”-_:l

The user enters infor
ol e for O

ene ~ House Finder _
Ready to find a new house? /

Enter your annual income: {80000

Enter the number of bedrooms: |3
Enter your ZIP code: |95014

The vier theks 3 buttom

Yok vemiltn JavaSeript. goes £o work in
aet ves

FeiPonse to wser attions.

JavaScriPt ]n'ings a web page to life lay

alluwing it to resPom:[ o a user's input.

4 Chapter 1



the interactive web

Please enter a number.

The " '|n'ru{ s

validated for ateuraty
\-._.3;.

ouses found:

FQUaE ¥

The fo

nhovmation on 3 serier 18
ls.:arr..hcd. using ?a'ra-n-!‘i:.!!"! 110 Elm Street View l

S 400 Maple Lane View |

847 Main Street ’th|

A caltulation is made
based upon data the
user eptered >

you are here » 5



HTML, C8S, and JavaScript

inter
Lights, camera,” action!

JavaSerpt sit= wath HTAML and €SS as one of the three pieces ol modern
Web page construction. HTML provides the structure, G55 adds the

stvle, and JavaScript puts the rubber to the road and makes things happen.
To find the path tw an interactive web page, vou must follow the teail of
structure (HTML) (0 style (CS5), and then 1o action | JavaSeript).
Similar 1o CS5, JavaSenpt code often resides nght there me the wels page,

£l
dhead®
< /head>
chondy>
#div Ed=rErama®s
Ay '..‘.r-'hudnr"s[m:dy
<daw ld=Rlafcs>
<ing sro="hoiaes png® alr="Housa
o dive
dfarm Clame= =
ddiy clsal] cstyis type="teat/oia"
cipput vady |
: fontridpn aziall

ro find & naw houselo gl

Lty s

i fdius 1 )
v Tiad rext-alignicenter:
<input |
widly> : |
cdivw clas pErama
<inpukt winkth:400pR:
€ fllu 1
Cifplie t¥)
ader | wh i{avascript s
4 Lppot LY fha ) eertyt, BypeRLARE |
cisarme :“:‘t”ﬁgzhf‘_-;:;_ function welidatetomkes (valos)
2 s = f ! dare the nl I
Spater e J e i Wali [EE ]
i Sl ||Hr|;|11-b:~tr_u=|1.!.pl #§ LE 1tiadceber {valustl g
AP ; alafy("Please gnter & namksE -1
|
ilstt |
o pusction valldatedIPCods (vaina) |
GBI 47 Vatldgats the 31P code
I L ! 1 PCode (va bl |
Jf L |tlsEl B Ee
alect ("Fibgse enter 8 riE pode Ln the foom HEREE
divafield |
macgih=botkoat 1R I
Lo Ll tanceion calcPrice [{ |
: war maxFrice = Pl .
ng . el LH
i S i -lo:um-:n:.gel'_tlerﬂﬂﬂ:.rldl"t,u.m | aw L

slmct ["You rean afford & houss that costa up

maxPrica = "7
|

Fopcthon Ondfuueses | Feeml |

war bedroans = X
docanent . @ecELementhyIa]

HITML ?‘I‘:ﬂ'id{i var #lpCoos =

‘H‘lt 'F\'i'mlwﬂ'k fdgciment .perEla

M aaplay @ LLAE -1
form. submi i) f

!

Phadrooha® | Waloes
mentdytd (2dp®] ovaluog

matching hruses Erom Lhe sELVET

)
</ sCrIpT¥

G55 sddsche the functiondl sizsle,
viswal pezdzz. i”;\llnj bhe as b

o

6  Chaprert



the interactive weh

aene House Finder o
_.Raad:,r w find a_lnew house?

The pietes of the page dre
ﬂ-” {hﬁrt hu‘l: 'r:h-r_"‘}f -i'r’rn‘f'_
| rﬂrha{{xd and lagk vis sual -'Flallr

Enter you your anmml income:

Enter the number nfgdgum e -
Enter your ZJP sSSSmus e DOUSGEL

— Ready to find a new huun‘?

[ 4 | Entar your annual income: 1smm

Enter tha numbar of bedrooms: |3

Entar your ZIP code: ﬁsa 14

Calculate Price | Shop for Houses |

h
The pase locks logks mut
btt‘l.'.t'r but |'|: dﬂﬂh‘t
d.] a3 Whﬂ‘llf Hﬂ'h

New the pane Er.‘.{pa-'ﬂ'\fl
does something!

- You can afford a house that costs up to $320000.

)

\ “ COC S P T B R,

Thanks for listening, JavaSeript!
I'm well on the way te finding the

JﬂVﬂSﬂt‘i}lt sPrings
into action when the
user asks the page
to Perform a task.

you are here »



why add JavaScript?

Car't you do all the same
stuff with HTML and €557

The Web was still pretty cool
before JavaScript, you know

HTML and CSS aren’t really interactive

-1""' ||['[.l| IIl."ll'l i"\-]l]-l[ H|.-|I|I|]]4 n.!lHl {IHH Jl[l'll-r |"1'-||]'} i:ll“;'l'il'u']i'l". Illht']'l'
certamly are CGSS tricks vou can use o marapulate styles o very speafic
situations, such as mouse hovers over links, but vour oplions are Girly
lirmated il von're using just HTML and €8S,

JavaScript allows vou to detect just abowut anyihing that takes place in
aweb page, like a wer clicking buttoms, resizing the hrowser winclow,
or entering data into a exi Beld. And sinee JavaSenpt s a serpting
]PI'(:IH;T-'I[I"HiII;_?; hl"rllilgi‘. TI.‘:'”‘ L R II::;.‘"[I §] '“'I'i[l' Uil ||' LX) “'H[HI[II' 1] ||]f'h|'
pser interacions, like performing a caleulation, dynamically swapping
images on the page, or even validating daa,

Don’t sweal the JavaScript details,
at least not yet.

Although JavaScript is capable of doing
: all sorix ol things, We know b s rie gt

i the beginning of your journey. Rest assured that events,
J-l.lm'l'lrrn-:, and Fray ather ]11'4'1':'5 nr i|:|L'_|.1.l..15"n :'i|:1 |‘Ju;f.;r|:'
will comme together in tme. Besicdes, vou're |I|'£l!]ii|||';

i lurther ahead of the game than you realize,

HTML + CSS + JavaScript = REAL Interactivity

a8 Chapter 1



the interactive web

ﬁ You already know more than you think, Look at the code for the

House Finder web page, and write down what you think each
circled chunk of lavaScript code is doing. It's okay to guess,

<himl>
<head>
seitlesHouse Flodar</title=
<goript t;p&“"LEHfI}hUESSTiFE"ﬁ
Funetlon validatelumber {valua) |

Jf validate the number
41 if (tishumber (value))
alerti"Please enter = number.")?

b bbebmemamddddadaadiidassitsbbbinsnnnanns

function validareZIPCods{valued |
/] walidate the RIP coda
AOLE (M leripcade (value) ) . "
alert ("Piease enter a EIF code in Che farm XXRHH. ")

R T TR TR

T T T T T T P T L L L LT T T porapp gy

funcricn calePrlice il

B T T T

A . 5
T maxFrice = dogument,getEleme ~..-m-z-"31.|valut~ 4 -: g
aIErTITT00 can Afford a house that coste up tao 5" + maxPrlce

fusction findHouses|form] | _ ? .
var bedrooms = documant . gecElementByld ("bedrooms | wrralue;
war 2ipCade = dociment .getElepantById ("zip") ovalue;

ff plaplay 8 1ise of matching houses from the server
Form.submdt () ¢
|
< EnElpT>

£ fhEad> P I T T o Lo aareae e YR L T Tt o e
<hady > R S P P CU R
<diy fd="Erama®>

(1]
x|
]
E
o
o
m
m
g

cdiy ld="hoader">Brady o ind
iy fd="Leftm>
<img src="Loeuss.png" alt= "Heusa™

il L et L]
Cim namE=Tarder form® actions"_YAmethod="POST" >
Srohm Dams="0LTRI -2 L

naual | Asomet
"

<31V Cclass="0Osld"=Bntec your
= i

i
‘£

izg="1

a Dlu::"vai:ﬁatzﬂumbarIlhla.vﬁlu&ﬁ".-tfﬂiv}

<diy crase-"held sEnter the numbes o bedroomss

cinput id="bedroome" type="roxc” aige="g"
afblor<"validacedussar {this. value) ™/

R EEEEE R bbb

EE AT R I e L R R R R R R R R R
fe<fdlya
ediv clasp="Geld">Entsr your IIF Lodel
einput Lld="zlp" rype="texg aige="10" :
snblur="val idataTlFlode S fdive
cipput type=Ybutton® valpe="Ca
onclick="calcPrleel};" (#
cinput type=tbucton” valus="shop fo

Gﬁcllck?“[ir::ulﬁu:sq:s jthis.foem) 3. /=
</ Eor

<idive
</body>
<fheml>

you are here » =]



sharpen solution

mn You already know more than you think. Take a look at the code for

the House Finder web page, and write down what you think each
circled chunk of lavaScript code is doing. It's okay to guess.

<html>
<head>

alert |"Please antsl

«ritle>Housa Fipder</title>

<sCript ty;e-“r.exrajavauzripn:.'r-
functlon validatedumber fvaluel §

{f validate the nukber

i/ 1 [tisHumber{valuel )

ells the wier to enter a

ZIP code in the five—diojt

a pumber.™)d

J{ Walidare tha LIF

alert (“Please pALal

fupction validatesIPCode{valiel |

a4 {iisZIPCode{valual )

cods

a Z1E mode in the form b b b e B

Caleulates the masimum

house price a!-;wr .J.c.irn:s

//—2‘

funotl e Al i b WA

1 - iu - ﬂ-
Tar maxPrice = :Il;-r_"l.r.w:l:lr_.qu‘zzlcrnet‘l".é'-j'lﬂt'LﬂlTl'_uT.c | valua i :’

Lt |

foem, submit (17
[
<facripe>
< fheads

“hody>
cdiv ld="frame™>

cdly id="laft">

£ faive

Ll

cinput tde"zip"
onblur="validaktsa

ook

cing

pat type™ oDt
anolick="findHcus
<y Lorm¥
<fdive
</ body=
< /fhiml>

= =a a =] FaREL LS
[ 7] oAl I Rousz that Coals up Tt & =
aleTh (57 a Tord ouse THAT g o ¥ [

inetien Andfcuses (form) | B ) )
El-n.ar ;:-:lrrrm-u = ;J.i:--cunrar!t_Ijtz-tﬂlenltlr.'_n':,l'l.d|"hl:d.[l:/:m1:| |+ walum
et " i "
1-' r iipCode = dﬁcmn:.;o:iimmnt&gmi“zm | asralue:
va E 3

/i Display m 1list of matching houses frgm Che server

cdiv id="header" »peady to find a naw house?
<img sro="hopse. prg” alr="Heusa"

cform name="nrderfcem” alt
cdiv clams="fizld">E0Le

hlu;-waiicntet;um%ﬂl Tkl —
<dﬂw?mﬁer i Y il -f".r»
<input {d="hedroces® typo="raxt E:rl-jt- -.
anblur="validatelyzber (ehis. waloe) /> fdiv
<div plass="f=1g">Enter Yyoul LIP code:

thl LEEr I! intome.

| Validates the intome

Field to make sure 3

 number was entere

-

£/div>

" * pathod="pPosT">
foue appual inoems:
" alzgenld™

em malH » fekdwr

| tode input field,

il

type="ta ajze="10" ;
"¥E".‘cdr Wi fdivy
ZIBCodn

T hes="Ghan for Houses®

s lthis . Eopm) ;" (>

ite when the wier eligks the

tulates the maximum house

eulate P&.uh{;ﬁ“

10
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Use the <seript> tag to tell the
browser you're writing JavaScript

For now, we're going to put JavaScript directly into an HTML web page,
just like you saw on the last page. The first thing you have to do is let

the web browser know that we're about 1o give it JavaSeript, instead of
HTML... and that's where the <script> tag comes in.

You can add a <script> tag anywhere i vour HTML, but in's usually
best to put it in the <head> of our web page, like this:

<html>
<hegd>

This stript

<title>House Finder</title> ‘a"'."ﬁi“!i after it i3

seripting languane .

tag says that
_and in this

\{m Lam ?‘It
the stript tag
inte 3 mo¥
HTML Faag,
“,HHT n T
head settion

(_y </head> The ¢losing stxipt 3g tells the browser

that normal HTML is continuing now

<body>

<l== A1l the rest of your HTML =-=>

</body>
</html=>

Q__! So anything | put inside the
=script= lag is JavaScripl?

+ Not necessarily. . the <script>
tag tells the browser that a scripling
Janguage 5 caming, but it doesn't have to be
JavaScripl. The lype pan, Lype="teaxt /
Javascript", is what lets the browser
know you're aboul to give it JavaScripl

specifically.

D%ﬂﬁ‘igmﬁesﬁgnﬁ

Q} 5o are there other scripting
languages | can use?

A: Absolutely, Microsoft has a couple of
varieties like VBScript (a scripting version of
Visual Basic) and their lavor of Ajax. called
ASPNET AJAX. We'llalk more about Ajax
in Chapter 12, too. And there are several
othes scripting languages you can use, Bul
for our purposes, we'll always use text/
javascript in this baok.

the interactive web

case, the TP

of the sevipbind
s JavaSerTt

Everyything between the cpening and
tlosing sevipt tags is JavaSeript . the
browser knows 4o treat this as a
seripting language, and not HTML.

Q_: Do my <script> elements have to
be in the <head> part of my HTML page?

A: That's a good catch. You can put
<script>elements anywhere in your
web page.., but it's generally considered
bad practice 1o put them anywhere but the
<heads of your web page, It's kind of like
putting C55 in the middle of a web page..,
it's usually betler to separate the JavaScripl
out, and the <head> ol your page is a
perfect place to do that.

you are here » 11



telling the browser what to do

Your web browser can handle
HTML, SS, ANP JavaSeript

You already know that a web browser knows how to take your
HTML and display it. And you've used CS5 o tell the hrowser how
to showe different parts of your HTML. Think of JavaSerapt as just
i1 ﬂh‘"l' \'ﬁil:l.' Tin Tﬂlk 4] ”"I'_: |‘lr'l'|'l'|'5|"|—.... 1|||1 i.l I!ﬁrl';”l (II- “"‘lli'lilgr\I ﬂl" |J|'H“':“:'|'
how 1o dhisplay something (ke m HTM L or CS5), vou're giving the
browser some commands to follms;

€ Vou open up a web
broweer and {-_

ima URL.
D @ 1y e
ot whh 2 Lo
-.-;J;_wh or th

e Thf Erver Gives 'fﬂvhi‘
web i:r\'l:'ﬂscr a Faat 'Fh”
of HTML tags, (SC
vules, and -\}a‘h‘a&r‘?{

Web Server

© The browser displays the

HTML. using the £SS vules,
3ll From the web page-
Y

——  Housn Finder p———— = ]| Y
R e e ————
Ready to find a naw nouse?

Enter your annusl incame: (40000 .
| | Endar thi numbar of bedrooms 1z i W 1o hn any
|8 | Entur your ZIP pode: [§5014 M.--"‘ ide of

mmmﬁlmhmu“him

=5
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Q_: How do web browsers run
JavaSeript code?

A: Web browsers have a special peece
of softwate inside them called a JavaScript
interpretes, and its job is to un Javascripd
code that appears within a page, This is why
you might have heard lavaScnpt described
as an imerpreted language, as opposed 1o
a compied language. Compiled languages,
such as Ce+ o C#, must be converted by
atool called a compiler into an executable
program file. It isn't necessary to compile
Javabeript programs because JavaScripl
code i5 interpreted directly by the browser,

Q: How do | 1ell a web page to start
running JavaScript code?

A: Most JavaScript code is run when
something lakes place within the page, such
as the page being loaded or the user clicking
a button, A JavaSeript mechanism known as
an “event” aflows you to rigger a piece of
JavaSeript code when something of interest
hiappens to the page,

the
Dumb (gleﬁﬁgns

Q_: Considering the Web's security
problems, is JavaScript sate?

A: s, for the most part. JavaScrpt is
desigred from the ground up to prevent
malicious code from causing problems, For
example, JavaScript doesn't allow you o
read or wite files on the wser's hard dove,
This limitaticn wipes oul the polential lor

a bot of viruses and similarly evil code, O1
course, this doesn’t mean you can’l wrile
bugay JavaSenipt code that makes web
pages a pain to use, it just means you e
unhkely 10 put users in serious jeopardy with
JavaSeript. And for the record, browser bugs
and cralty hackers have figured oul ways lo
breach JavaScript security in the past, so it's
cenainly not bulletpraat,

Q_,: So-about that <seript>tagin
the House Finder code... |s it HTML or
JavaScript?

A: The <zcript>lagitselfis HTML,
and its purpose is 1o provide a way o blend
seript code with the HTML code. The code
appeanng inside the <=cript>lagis
JavaScripl code. Since the <script>
targ) i% designed to supporl misltiple scrp

the interactive web

lanquages. you indicate that the code is
JavaSeript code by using its £ ype altribute.

Q_: I've seen web pages that have
interactivity, such as forms that check to
make sure a date is entered correctly, and
they seem to do it without JavaSeript. Is
this possible?

A: Yes, I's possible to get interactivity

in web pages without JavaSeripl, but in
many cases iL's inelficient and clunky, For
example, data validation on forms can be
handled on the web server when you submil
the: form. However, this means you have to
submit the entire form and then wait for the
server 1o do the validating and retum the
resulls a5 a new page. You might as well
validate the form with paper and pencill
JavaScript interactivity occurs entirely within
the browser without loading a new page,
eliminating the unnecessary passing of data
back and forth to & serves, Mot only that,

but a qreal deal of what JavaScript has lo
offer in terms of interactivity cannot be done
any other way without third party browser
add-ons,

web page.

Identify each piece of code of as being pant of the standard JavaScript language.
o a custom piece of code created by a programmer for the House Finder

alert JavaScript [ Custom onblur JavaScript | Custom
calcPrice JavaScript { Custom cnclick JavaScript | Custom
zipCode JavaScript [ Custom findHouses JavaScript / Custom
var JavaSeript | Cuslom value JavaScript | Custom

you are here » 13



exercise solution

Identify each piece of code of as being part of the standard JavaScopt
language, or a custom piece of code created by a programmer for the House

Finder web page.

ise

vtion

“head
h(tit;ﬂ}ﬁousa fithI‘;Litlc? g
cscript L?pe-"textJ]avaaanpt >
functien valldateumber ivalue] i
i) validate The number
f¢ if 11§ apumber {valusl)
alert ("#Flease enter 3 numbsar .

|
function validatellsCode value) |
f) walidake the L1F code

#i ke riszIBCodalvalus))

g
slact ("Blease entor & ZTF code in the form pw L S )

[
Function caloPrice|)
yar maxPrice = document cgetDleman

alert{"¥ou can afford a houvge that
I

]

funseion fin-jm

var bedrooms = doedment . gebi
Code = socument .getElemant Ry

var Zli;k-_
/i plaplay a List oL matehing
[srm. sabmit [17
|
afsepipt>
< {haad»

:Eyldl'anamn“l.vaqu * 43
cogts up Eo 3" ¥ maxfrice

tapantByld( "bedroms™) Jralue;
Id("zip®) valae;

houses from the sepver

chodys
ediv lg="Erame">
<giv id="heads
<div id="lefg">

r*aRgady o fEnd a new house?sfdave

ale=FHouse™ J»

The pap—up bon that
inditates an invalid nember,

¢/
alert  CavaScriph/ Custom

ﬁ tustom thunk nr tode tha£
caleulates the house prite

JavaSeript /(Custom)

Sets aside a storage latation
'Fﬂ'c piece of data

s Custom

Custom code that
-Fimdi na{-;l-.‘r..s houses:

findHouses JauaS.:;rip[

calcPrice

zipCode  JavaScript

A storage location used 4o hold the
ZIP tode enteved by the user

<imwa sro="noune, png”

amm~ action="-" methods"POIT>
i ] T
div clagetnfisid®>EnTec your anpuaid Ln;nﬂ"
! s # ryne=tteyt® size="1d4
] = L § -
it % wmtritnkr-U:!nnj“!bd!div}

anbluT="valldaiel !
:div clage="fl=ld">Enter Eha pumber of pedrooms:
i g =

cinput Ld="padrooms" Lypq-“taxf“ =3z§=1ﬁT )
unhﬁurw“ua;idateNuhme:1thi=.v44u=1 e fdivs
<ty cless="Held"*ERtEL YﬂﬂI.EI.
D - =
ebppot ida"eip® Lype ”te:t_ 51 .
ﬂnhqur="va11datellFtndB:th15.Va4ue1"’\?ri£u}
cipput cype=“buttan” vyalym="Calculate Frice
enclick="calcPrice(bi® (=
ype="butcon” salue="Ehop
'ﬁndﬂﬁuakﬂitnlﬁaiorm]:" i

e
Ll

for Houges™
<input T
anoiick=
</ fopm=

< fd i

< //body>
& homl>

14
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Cuslom

{1 Inditates that the user's moved

onto the wext input fieid

‘u‘alﬂ{' JavaScript Y Custom

The turrent value of the
ZIP tode input Field.

ane lié-k Custom

Jrﬂﬁ&a{" {hit iht Eﬁar
button has been elicked,



the interactive web

Man’s virtual best friend... needs YOUR help

Fresh oll of & successiul g wiiting HTML and OS5 pages, you've
been called into your boss's office to sec his latest online mvention:

Heve's the iRock so far.
JUTE L0me H-]_ML and
Apparently, the vsers are cheking on the rock, and expecting i !':Ind thﬂ'ﬂ. médns no
sormet hing ol o |].'1|1.iwr|_..in|l: v bess never thought about that, nteraction with the LtFr.
Mo it's up to you 1o make the iRock interactive, and get (he

glorv..or go down in flames with the iRock.

the iRock. The virtual pet is making waves at all the toy conferences,
bt beta users are veally unhappy with the online pet.

L T T Rock ~ The Victusl Pei finck =]

{sevs ave |5||f.hh4_ir their (Rock

and nothing's happening \a e

It won't respond
to mel

I'u-.;H;f bf{ﬁ
WSFrs ‘:r‘*ﬁﬂ'hﬂ
:;h‘ ﬁ:"‘} Is there something
FPort lines wrong with my browser?

o |

Tz it something T said?

Just give me a sign| [ = ‘@B VAN =
POWEWR

What sorts of things do you

think the iRock should be able

to do to interact with its users?

Do you feel the clicks that are
coming out of my mouse?

you are here » 15



game plan for interaction

Making iRock interactive

Not only 15 1 up to vou to make the 1IRock interactive, bug
wiou te going to have to learn some Javadeript along the way.
Thar’s llkil‘_-u'. thouh, ‘_-.'Hll']] have that et ik W:t‘_-'i.['l',,: hello in

o e,

l'TE'[T“‘i 'n'.l'lii'l :L[Illl"I'I' JLLRIN R RES I(Jili'l iII fl'l!‘ st I:Ill. 1|‘lih l.'hill]'ll:'i':

o
o

You already know how

Create the iRock HTML web page.

Add a JavaScript alert to make the < — Analect i ), o

rock greet users when the iRock
web page is loaded.

Write JavaScript code to ask for the
user's name, print out a personalized
greeting, and make the rock smile.

Add an event handler so that when
users click on the rock, the code you
wrote in step 3 runs.

Win the admiration and lavish
gratitude of your boss.

16 Chapter 1

ts do this.

I:*'I.P‘LIS
way of PePPing up 3
simple mestiae box

l‘f.)wl'l't ﬂ-ﬁnh:ﬂ{,ln'ﬁ
SﬁlnE‘U'llhla the uzer
does, like elicking the
virtual 'Pﬂ': rolik
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Create the iRock web page

Yo couldn’t find a much simpler HTML page than the iRock, Go
ahead and rvpe this HTML mto your Lavorite editor, and save i

as 1Bock . html. You can download the pet rock images from the
Head First Lahs web site, at hitped Swwcheadfirstlabs.com.

the interactive web

The Pet vaek'y HTmL
about a5 bori P
el g L Tk

L/-- needs Your '!IF. er Your boss

<htmlI>
<head>

< /head>
<hcdy>
</div>

< /body>
</html>

wnhﬂid ru{.‘l-?hﬁ
Be M;tﬂ;:ﬂ examples 3t the
Head First Labs web site

Test drive

Betore you go any further, save and test out your ikock
web page in vour web browser. Make sure vours looks
likes s, beveouse v 're alaoui ostart achling some
nteractivity, JavaSeript style.

“'’-“-*~-———..‘I-raln--n.n.-..._;m___.ﬂ,I

/-"’_'_""--L
: few
lhﬁ‘:ﬁ“ have
s boring votk
ganilind) and talking -
ta ks wsers-

——  Dumb Questions ——

A: You've been reading Head First HTML with CS5 &

<title>iFock - The Virtual Pet Hock</title>

<diy style="margin-top:100px; text-alignicenter™s>
<img id="rocklmg" sro="rock.png" alt="iRock" />

irock.html

thereare

Q_} Is that CSS in the <div> tag?
[
A: Sure is, Gaod catch there,

(;l; | thought it was a really bad idea to put C55
directly into an HTML page. What gives?

KHTML, haven't you? Yes, you're right, it's usually better to
pul your CSSin a <style> tag in your page’s <hsads,
or in an extemal stylesheet, But your boss isn't much of a
coder, and besides, it makes this first example a lot simpler.
But if you want to go ahead and wrile your own external
stylesheet for the iRock, we think that would be prety cool.

you are here » 17



getting started with cvents

JavaScript events: giving the iRock a voice

Tor use_JavaScript to greet the user when the page st loads, we'll have
o sodve two main, favasceript-related problems: knowing when the page
finishes loading and knowing how to display a greeting so that the user
Ci e L

The first problem myvolves responding to an event (the page load event),
while the sevond problem wvolves usmg o built-me fawvaSenpt feature, the
“alert™ boae, Erents are JavaScript notifications that let vou know when
something of interest has happened, such as a page loading (onload) or
a button getting clicked (onclick) You can respond o events with your
own custom Javaseript code.

The orload event 15 trigaered
when the ifotk page -Fihis'l-u:s
leading in the browser

The tode for the onlaad

event is set using the onload
attribute of the <body>
tag in the Kok web page

: + Pl cnnnd Tn
v uiar yUu Lail ivo Hit it

d-'alest (‘Hello, T an your pat zocr.;+ j With J avaScriPt code.

The alert() funetion tells the _\ Hello, | am your pet reck.

browser to display an alert

'pm!. 'HHJJC 5\"&!‘{3 ‘H‘l! WEEY. E
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the interactive web

Alerting the user with a function

A JavaScript alext is a pop-up window, or box, thal vou can use o display
mlormation to the user. Displaying an alent box imvolves writing code to
call the Javakeript alert () function and passing it the text vou want

ton display. Functions are reusable chunks of JavaSeript code that perform
cormmon asks, such as :ﬁ.\c[:l;l‘_.']np' mformation i a - winielom

When you see paventheses immediately
ﬂlﬂrto S " next to 3 ndme in JavaSeript code,
it's of ten a funedion.

Alert Up Clase

_ This is the text {o 45
alert is the name of the buitt—in Function displayed in the alort

that displays an alert box bax-make sure you put
it between uotes.

&4 2{ ,+ i Text to display ’-lv- &]’+ E.‘ I%-\

Every JavaSeript funttion wses A semicolon marks

Fan:{h:us to entlose the information the end of 3 hne of
being passed to the Funttion—m this JavaSeript tode, kind
tase, the test to be displayed of like the Period ot

the end of 3 sentente

When you pull it all together, you get a complete ine of JavaScript code

that calls a function w rJi:n|1_hu_; ereeting et in an alert box:

| alert('Hello, I am your pat rock.'): '

Don’t siress
OVEeT evenis.

It all thas
event stufl

Functions are reusable 70 10t 1, 1. displayed  seems ':“ a ‘_*"'f”‘"“ dou’t
y i l&ﬂ:d +h o Worry aboul 10 Decause evenis
PIEC‘ES ﬂ'[ EﬂCIE i]‘lﬂt JPIl-ff-th: a:l 1:[_1: ¢ S owill contioue 1w undold (and
1 ' § make more sense) as you work
Pel"[ﬂm Common taﬁlis; ¢ through the hook.
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saying helle with an event

Add the iRock greeting

S o greet wsers when they load the 1Rock page, vou need o add an
onload event handler, and a greeting by using JavaScript’s alert ()
function. Add this line of JavaSeript into your itock.html page:

<htmlil>
<head> .
<title>iRock - The Virtual Pet Rock</title>
</head>
Even though the
orload event ——
'a??*_"“ to the </div>
“E: :fﬂ:;w </body>
ib-'huh of </html>
the a:bod-t- tag
betause the 'lrdj'
of a page is the Remember, vour J
15 visibl O ifﬂ&npf, oes vight |
?a':,nthjm_ﬂﬁ ;i Your web page. The web I:r.puE;,., ki“ 2

hawi:ahindchavaSm{,'“Li i —F
does HTML and (5SS PR ey

Test drive your interactive rock s

The iRock page 15 now a touch more interactive thanks to an alert box

grecting that is displayed i response to the onload event. Load up irock,
himl in your web hrowser, and see what happens:

24— 15 soon 35 the Page loads, an
alert box sheuld PoP uP on

| ‘feur sércen with & E'r:ttmﬁ'

Rt 1

20 Chapter 1



Dum

Q,— Where do events come from?

A: Although events are mitiated by a user,
they ultimately come trom the browser. For
example: a "key press’ is an event tnggered
by the user but the browser must package
up mnformation about the event (ke which
key was pressed) and then pass it alang o a
tunction that has been designated to respond
Lo the event..

Q: What happens to events that don't
have code tied to them?

A: Ii & tree falls and no one is around 1o
hear it, does it make a sound? Same deal
with events. If you don'l respond to an evenl,
the browser goes about its business and no
one is the wiser. In ather words, responding
or nal responding (0 onload has no
bearing on the page actually loading,

(‘l: Didn't you say that JavaScript code
belonged in <script= tags?

A: I usually does, But you can also put i
directly in an event handler, like we did with
the cnload event, And, when you need
to rum just a single line of JavaScript, like for
the iRock, that's often a simpler approach.

+

onload

()

alert

therejare no
b Questions

s i
A b

Q_,: Are there ather built-in functions
like the alort() function®

A: Yes, lots of them, alect () s

Just the tip of the iceberg when it comes to
built-in reusable favaScript code. We'll cover
alot ol the standard unclions as we joumey
through the leatures of JavaSenpl. By the
end of the baok you'll even be creating yous
awn custom lunchions,

Q: Why does the iRock on load code
mix quotes and apostrophes?

A: HTML and JavaScapt requite you to
close a sequence of text before starting
another one.,. unless you use a ditferent
delimiter {quote or apostrophe), S0 i cases
where Javaboript code appears in an HTRL
attribuite (L=l within text), you have to mix
quates and apostrophes 1o work around this
problem. It doesn't matter which ones you
use for the attribute or the JavaScrpt e,
but whatever you choose—you'll have to

be consistent. Maybe an example of guates
and apostrophes in language will clear
things up...according 1o he iRock, The user
clicked and said, 'Hello there.”

. X

:'-I.tld‘]l L’.'u'h !':il'f't' t:lf J;:\.“d."irripl 1‘|ju|4‘ L (43 'u.'h'.lr 'Ll dloess,

]-}iﬁIJJ:Ly A leXD message in A M r]H.'IJ ¥ 'n"-|| ILIi 1LY
Terminate a line of JavaScript code
Indicate that the web page has linished loading

Einclose the inlormaon passed into a function

il it B -
AT WY TYTEA Y

the interactive web

\Bllll.ﬂ' POINTS -

w  Events are used to
rizspond o web page
happenings with
JavaScript code,

o The onload eventis
triggered when a page
linishes loading,

m ‘Yourespond o the
on load event by selting
the on 1 oad attibute of
the <body> lag.

m Funclions allow you 1o
bundle JavaScrpt code
into reusable modules.

»  Some functions require
you to pass them
infarmation to complele
Their task

m Thealert () function
15 a built-in JavaScript
tunction that displays a
text message in a small
pop-up window.

L3
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adding a personal touch

+

+
+
W+ ﬁﬁ?*“ [\ g

Match each piece ol Javaberpt code 1o what it does.

onload Display a text message in a pop-up windoms

{} Termmate @ line |||'_]:|';:|.‘ix"|'§'|1l icle

alert Inclicate that the web page has [inshed loading
‘ Enclose the information passed nto a functon

Now let’s make the iRock
really interactive

You're making some progress toward a more interactive iRock, but

'|ill:']'|'-\ '\ii” Ik Lo |.||| |!I"; e 1it|." % i.lill'.ll el I!'H':'k i.?- L'.”i”_L'._ {EN] ".'r'ill

oner any customers... rememnber our check Bse?

L
2

Q

DGHEI
-Create-the-iRock- HFML-web-page— = -

“Add-aJavaScript alert to make-the . Got Bhis ore
rock-greet users when-the-iRockh B ikad, b
~web-page-isloaded.

Write JavaScript code te ask for the
user's name, print out a personalized
greeting, and make the rock smile.

Add an event handler so that when
users click on the rock, the code you
wrote in step 3 runs.

Win the admiration and lavish
gratitude of your boss.
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the interactive web

Interaction is TW0-way comwunication

Fight now, our rock savs b, but doesn't et the user do muoch wath o We
really want the rock to regond to users. With help from a lintle JavaScript,
though, the iRock can be turned into an engaging pet that is surprisingly
sociable and downright friendly by changing its facial expression and
greeting the owner by name...

When users ¢lick the rotk,
it should ask them for

+heir name.
— :

Now the iRotk

tan greet its wser

personally.
The iRatk also sheuld ; A
show emation by smiling A ot 1 et Yo
at the user.

a

Usew saticlse Lion then

203rs £0 3 new high (uel]

TN s the ideg)

Javaseripr allows the user 1o nteract with the iBock. wrning key presses
and mouse clicks (more eventis) mto pleasantries between a pet and its
owner. A JavaSeript-powered Iriendship is born!

@ Take a guess at writing down the name of the JlavaScript event

used to respand to a mouse click,
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sharpen solition

_ your pencl
hhﬁon Take a guaess at writing down the name of the JavaScript event

used tu respond Lo g euse ick,

The onclick event is trigaeved
whenever £he user chicks the mouse
on an element on the pase—eath
web Fade E!Erﬁl!h{ tan have its own
wnique ontlick vesponse tode.

Add a function to get the user’s name

Here's a Jovaseript lanetion, all baked wp and ready wo go, Whenever you see
Ready Bake JavaScripl, that means vou should just tvpe the code in, as-is. Bt

trust us, vou'll learn evervthing abouwt this code belore long, and be writing
vour own functions,

This vode s for a custom functon called touchRock (). which prormpis the
ser o enter their name, and then displays a persomalized greeting moan alert
b, The function also changes the rock image 1o a smiling iRock, 1 all vou
need to add personalizaton to the (Rock,

\]1.-54: [ike 3!1!"‘4:.”. cu'!r'\r‘ runl'.‘lz.in‘n

JavaSeript has a name. This |
{f\- E:'nt.{.mnls name 18 {'_au!.hRuf.‘k EmmFJ,jJ .5; 'Fkhtb? o Pop up 3
function touchRockl() | .'_(."J o¥ and get 3 value brom the wser

var uzerName = prompt("What iz your name?", "Enter your name here."):

if (userName) | & e have 3 name, we greet

alert ("1t is good to mest vou, " 4

usarbame + "."); the user Personally...
document.getElementbyld("rocklmg") .src = "rock happy.png™i
' a
] ‘t and tharge Lhe votk wmage te
smiling roLk.

.%ﬁﬂﬂhln
PTAwWEW®

Can you figure out where this function
should go in your irock html page?
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the interactive web

JavaSuri]:t Magnets

The user-friendly iRock code is missing a few key cade pleces.
Can you fill im the missing pieces 1o make the page whole?

Hint: Not sure about Yeur antwers?
Test out Your dnswers by ch'mg,
them inte your irotk himl page

chtmls
<heads>
<title>iRock = The Virtual Pet Rock</titlex
< type="text/javascript">
function touchRock 1) i
var userdame = prompt ("What is your pame?", "Enter your name here.®}:

if fuserName) |
alert ("It iz good to meet you, + userName + ",.")r
document.getbElementByTId{"rockImg”} .src = “rock _happy.png”™;

}
<J/ecript>
< head>
chady = ( Ja">
<iv style="margin-top:;l00px; text-align:icenter”>»
<img id="rockImg® src="rock.png" alt="iRock" style="cursoripointet"

i P

</ body>
</html>

2uchRock ()

onload
| 'Helle, I am your pat rock.' '

you are here » 25



JavaScript Magnets solution

JavaScript Magnets Solution

The user-friendly iRock code is missing a few key cade pleces.
Your jol was 10 use the magneis w2 fill in those missing pleces,

26

</html=>

- : The type attribute of the
JavaSeript furttions are plated ; |
in a spetial <sevipt> tag that 1:'-“{ > 1a :h:scd h;tl::;hﬁ’
in the <head> of the paae e type sevip 3
goes in the <head> € page bt pae dadebtnint udte
J /
<html>

<head>

<titlexdRock - The Vistual Pet Rock</titles

-n;ype="text;’javascript“‘)
& o touchBRock{} |

var userMName = prompt ("What is your name?"™, "Enter wyour name here."):

if {userMName) |
alert ("It 15 good to meset you, ™ + nserlName + ".");
document .getElementById ("rockImg") .src = "rock happy.png";
|
| The snload event attribute of

</script> the <body> tag wires the alert Change the rotk image
</head> bex greeting fo the page 1o 3 happy rock.
-:]:v-:--j}-. onload " alert 'Hella, I am your pet rock.' ans
f-iiwarHW
Zimg jd="rogklmg" src="tock.png" alt="1Rock" style="curscripointer"
onclick B"| touchRock() " />

<f
</hody>

The ontlitk event. attribute
of the rotk image causes the
bouthRotk() Funetion to get
ealled when the rotk is clicked

C-h.‘lng,: ﬂ'le mOUEE Eurior
to 3 hand when huv:r'mﬁ
over the rotk.
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Instant replay: what just happened?

A little bat ol Javascorpt miggered a lot of changes, resulting o a more
endearng version of the iRock. Let's view an mstant replay of what

changes were made and how they impact the page.

the interactive web

= Clit-lﬂnj the Retk imdge
Couses dn tr-zni; {n fria&cr a style=
] ; = eustom JavaSeript Funetion /=

<lmg id='

'pockImg” gre="rogk.png"
reursoripointer” ORC K

function touchBock() |
i

if (userName) |

|

The funetion asks for
the ultl‘ls. ndme, and thh

areets them pevsonally

What is your name?

Epa" =

Con)

Ent

alarc ("It is good toc mest you,
document.gectElementById ("rockImg®) .sre = “rock happy.png";

var userName = prompt ("What 1s your name?",

er your name here."});

+ userName + ".");

It is good ta meet you, Paul.

you are here »

& The rotk image
tharses 2 a
Slnillna iRtk

27



iRock rocks!

Test drive iRock 1.0

Make sure you've made yvour version of 1rock.html look like the one
on page 2b, and that you've downloaded both rock mages from Head
First Labs (itp: S frizone fes rr::"j.'-.f'-!frrf- L u.h'rz".hl.u'-E:-I'f:l!fw";. Then, « VPETL U YO
welr page, and give the rock a spin:

ann _ iMook -The vinual Petfock _':‘-I

it is good to meet you, Paul.

e

Dorel
(1) -Ere:te1he-iﬂoeh—l-l¥“kmb—pngﬁ—c_.#e

9 m = fot this one
rechk-greet users when-the-iRock-

Firished, teo
-wch page-is-leaded,
e Sl araicyt £ Heve's wheye
= 1 we used the
X Aestrdite et touehRoek()
: - : unttion
e “Adhd-anmevent andier so thiat- wien &
users-click on the rock; the codeyou ' wied the
wrote-in-step-3-runs. onclick evert

hardler {or this

=7
e Win the admiration and lavish Boss man's happy...
gratitude of your boss. £an 3 vaise and a
w-dE:ﬁrc:n ml;!'.l'lﬂ'.'l'r'
28 C“TEJJJT'I"-" 1 bE ;ﬂr h‘Ell'Ill'ud?

J a\raScriPt
allows weh

nades tn NN
Popss 9 L1
THIN GS., not
just ]Jlay show
and tell.



the interactive web

* JavaScripteross
Take some Lime Lo sit back and give your right brain

something to do. It's your standard crossword; all of
the solution words are from this chapter.

Across

2. The name of a chunk of code that provides the iRock with a
personalized greeting,

4. To respond to a mouse click, just set some JavaScript code to
the ....... attribute of an HTML element.

7. Without this, you might as well just stick with HTML and C55.
8. To display text to the user, just call the ..... function.

AEEEEEEEEEEEE

Down

1. Areusable piece of JavaScript code that performs a common
task.

3. Something just happened and the browser is trying to let you
know.

5. “The feel good online toy of the season.”

6. Lets you know that a Web page has finished loading.

you are here » 29



JavaScripteross solution

* JavaScripteross Solution

i

v
o
aunQuouoG

o a
aoonaen o
o o ¥

0 [ 0
ﬂgﬂﬂﬂﬂgﬂﬂﬂﬂlﬂ
L

0] =
Eﬂﬂﬂﬂ
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the interactive web

BN Pafe Bewnee

Fold the page vertically — yyrp oy 1o JavaScript add to weh pages?

to line up the two brains
and solve the riddle.

- tsa ue:{ing of the minds!

There 2r¢
cold rocks:

Now the Kotk has o] ]
sm:{hihs in Lommon with a o

A A
jamm (T s
Searching the [nter-

net for this answer is an
action that Pml-ralrly won't help you very
much. You should just s])enJ time with
users instead. All web pages want il

you are here » |



2 storing data

*
+ Everything Has Its Place *

Every lady needs needs a
special place to store treasured
belongings...not to mention
some petty cash and a bogus
passport for a quick getaway.

In the real world, people often overlook the importance of
having a place to store all their stuff. Not so in JavaScript. You simply
don’t have the luxury of walk-in closets and three-car garages. In JavaScript, everything
has its place, and it's your job to make sure of it. The issue is data—how to represent it,
how to store it, and how to find it once you've put it somewhere. As a JavaScript storage
specialist, you'll be able to take a cluttered room of JavaScript data and impose your will

on it with a flurry of virtual labels and storage bins.

this is a new chapter



data storing scripts

Your seripts can store data

Just about every script has to deal with data in one way or another, and
that usually means storing data in memory. The JavaScript interpreter that
lives in web browsers is responsible for setting aside little areas of storage

for JavaScript data. It’s your job, however, to spell out exactly what the
data is and how you intend to use it.

ene6 House Finder (=)
Ready to find a new house?

Enter your annual income: [80000
Enter the number of bedrooms: 3
-~ Enter your ZIP code: (95014

Calculate Price Shop for Houses

The information assotiated
with a house seareh must 3l
be stored within the sevipt
that performs the caleulations.

Scripts use stored data to carry out calculations and remember
information about the user. Without the ability to store data, you’d never
find that new house or really get to know your 1Rock.

into 806 Bock. i b p
The user's name entered in

=
the iRotk page is stored away so
£hat Lhe seript can show you
personalized greeting:

What is your name?

N paul|

( Cancel ) 0K

_ @BRA\N
PQWER
Think of the different real world pieces of
information you deal with on a daily basis.

How are they alike? Different? How would you
organize those different pieces of data?
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storing data

Scripts think in data types

You organize and categorize real world data into types without even

thinking about it: names, numbers, sounds, and so on. JavaScript also

categorizes script data into data types. Data types are the key to

mapping information from your brain to JavaScript. Javas cript

Human Brain

$19.95 number ﬁ
/_» - NN

——= Turn dishwasher ON ———= Poolean —7 —_—

Take me out to the _—> text / T

— ballgame

JavaScriPt uses three bhasic data types:
text, numl)er, and boolean.

Number

Numbers 1
data like the weights and quantities

of things. JavaScript numbers can
ole numbers (2

2.5 pounds).

are USCd to store numeric

be either integer/wht
pounds) or decimals (

Boolean

Boolean data is always in one
of two possible states—true
or false. So you can use 4
boolean to represent anything
that has two possible settings
like a toaster with an On/ Of,f
switch. Booleans show up

all the time and you can

use them to help in making
decisions. We’ll talk more
about that in Chapter 4.

Text data is really just a sequence

of characters, like the name of your
favorite breakfast cereal. Text is usyall
words or sentences, but it doesn’t ’
have to be. Also known as strings
JavaScript text always appears with,in

quotes (") or apostrophes ") Data types directly affect how you work with data in JavaScript code.

For example, alert boxes only display text, not numbers. So numbers are
converted to text behind the scenes before they’re displayed.

you are here » 35



sharpen your pencil

— qgharpen your pencil
v Find everything that could be represented by a JavaScript

data type, and write down what type that thing should be.

Duncan's Denuts

5=

OVer [ENEEIENEHE] SERVED
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storing data

HARRY'S

SARRER S HQV

1204

SPECIAL
$5.99

you are here » 37



sharpen solution

— qgharpen your pencil
SOIUtlon Your job was to find everything that JavaScript could

represent, and figure out the type JavaScript would use.

Text
Object (more on y
these in Chapter 9). .

, e~
(Duncan's Denuts -

OVER [ENEEIENEHE] SERVED

T =——=>
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storing data

Text

S
HARRY'S

L BARBER <HQP

/;70

(difterent; i
b o)

anlcxtAWhenlnumberstand %
(_a@ ~
iSPABW/AY.STconsideredrenty

you are here » 39



same versus difference

Constants stay the SAME,
variables can CHANGE

Storing data in JavaScript isn’t just about type, it’s also about purpose.
What do you want to do with the data? Or more specifically, will the data
change throughout the course of your script? The answers determine
whether you code your data type in JavaScript as a variable or a constant.
A variable changes throughout the course of a script, while a
constant never changes its value.

Constant

Land area O‘F 3.5 million
squave miles—a tonstant
(unless you wait avound ~—
long enough for the

Earth’s teetonie plates

to shifd).

constant as far as
humans are Lonterncd,\
even though {he moon

is slowly leaving us.

24 hours in 3 day~a /\/\

ana Duncan's Just-In-Time Donuts =}

- - @ £ [Onmpiiwar b (TGl oo &) £

Duncar’~Jlst-In-Time Donuts
~Zanufs 50 cents each, cake or glazed! s
Nama:
www.dunéansdonuts.t.om—a A sotcate doruts|
Lons{:anh unless ‘H\C dom{: %) #ol glazed donuts:
N 1 inutes ‘til pi : ,—
biz takes a dramatic e e —
N
downtuen. wl

URL of web page is

A

N\

Place Order

Variable data can
cltange—constant
data is fixed.

Variable

Po?u'&{:ion of 300 wmillion

N\ people—a variable since the

U.S. population is still on
the vise.

Sunvise at 524’ 3am—a
vaviable sinte the sunrise
thanges every da\/.

324 {otal page hits—a
vaviable sinte users are
Lons{:an{:l\l visi{jng the
page and thanging the
hit count.

N
%}ﬂux\u
POWEWR

What other information types could involve both variables and constants?
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storing data

— @gharpen your pencil
Circle all of the data at Duncan’s Donuts, and then identify each

thing you circled as being either a variable or a constant.

Ddncan's Denuts

1202

@7=410000008=%:
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sharpen solution

_ arpen vour pencil
'ﬁi ySoIEtion

Your job was to find all the variables and constants.

Constant

42 Chapter 2

Constant

4
Variable ! ’
unccm Dend N
|

_ Variable




Fi_r_eside Chats

| &

Variable:

When it comes to storing data, I offer the most in
flexibility. You can change my value all you want. I
can be set to one value now and some other value
later—that’s what I call freedom.

Sure, but your mule-headed resistance to change
just won’t work in situations where data has to take
on different values over time. For example, a rocket
launch countdown has to change as it counts down
from 10 to 1. Deal with that!

Yeah, sure, whatever. How do you get off calling
variation a bad thing. Don’t you realize that change
can be a good thing, especially when you’ve got to
to store information entered by the user, perform
calculations, anything like that?

I suppose we’ll just have to agree to disagree.

storing data

Tonight’s talk: Variable and Constant square off
over data storage.

Constant:

And I call that flip-flopping! I say pick a value and
stick to it. It’s my ruthless consistency that makes
me so valuable to scripters...they appreciate the
predictability of data that always stays the course.

Oh, so you think you’re the only data storage option
for mission critical applications, huh? Wrong! How
do you think that rocket ever got to the launch pad?
Because someone was smart enough to make the
launch date a constant. Show me a deadline that’s a
variable and I'll show you a project behind schedule.

I say the more things change, the more they stay
the same. And really, why change in the first place?
Settle on a good value from the start and leave it
alone. Think about the comfort in knowing that

a value can never be changed, accidentally or
otherwise.

Actually, I've disagreed with you all along.
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building a variable

Variables start out without a value

A variable is a storage location in memory with a unique name, like
a label on a box that’s used to store things. You create a variable using a
special JavaScript keyword called var, and the name of the new variable.

A keyword is a word set aside in JavaScript to perform a particular task, The semicolon
like creating a variable. ends this line of
The var keyword JavaSeript code.

indicates that \/ou’\rc
ereating a new vaviable.

\Jl var ’+ S Variable name ’+€ ; '/)

The vaviable name tan
be Jus‘l: about any{')\ing
You want, as |on3 asit’s
wnique within your sevipt.

When you create a variable using the var keyword, that variable’s
initially empty.... it has no value. It’s fine for a variable to start off being
empty as long as you don’t attempt to read its value before assigning

it a value. It'd be like trying to play a song on your MP3 player before
loading it with music.

Yep, this is a

new variable. The end of the line. Empty—veady

var pageHits; for storage.

The vari%

name is pagettits.

A newly-created variable has reserved storage space set aside, and is
ready to store data. And the key to accessing and manipulating the data
it stores 1s its name. That’s why it’s so important for the name of every
variable to be unique AND meaningful. For example, the name
pageHits gives you a pretty good clue as to what kind of data that
variable stores. Naming the page hit variable x or gerkin wouldn’t
have been nearly as descriptive.
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storing data

Initialize a variable with "="

You don’t have to create variables without an initial value. In fact, it’s
usually a pretty good idea to give a variable a value when you first create it.
That’s called initializing a variable. That’s just a matter of adding a tiny
bit of extra code to the normal variable creation routine:

Terminates the
line of code.

| var ’+ S Variable name ’ + é = ,+§ Initial value ’+ é ; '

The c‘\u.als sign Connctf*:s This initial value is
£he vaviable name to its stored in the variable.
initial value.

Unlike its blank counterpart, an initialized variable is immediately
ready to be used... it already has a value stored in it. It’s like buying a
preloaded MP3 player—ready to play right out of the box.

Assign the value
) the vaviable.

The end.
Now the variable

tontains numerit data.
K% var population = 300;
Create the variable. \

ot Specify its value.
ive it @ name.

Remember data types? Another thing this line of script does is assign the
data type of the variable automatically. In this case, JavaScript creates
the population variable as a number because you gave it a numeric
initial value, 300. If the variable is ever assigned some other type, then
the type of the variable changes to reflect the new data. Most of the time
JavaScript handles this automatically; there will be cases where you will
need to be explicit and even convert to a different data type...but we’ll get
to all that a bit later.
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Not all
browsers

Constants are resistant to change opport
Wﬂt(ﬂ‘[ 1{' the const

keyword.

constants are stubborn

Initializing a variable is all about setting its first value—there’s nothing
stopping that value from being changed later. To store a piece of data
that can never change, you need a constant. Constants are created just like
initialized variables, but you use the const keyword instead of var. And
the “initial” value becomes a permanent value...constants play for keeps!

The const keyword is
fairly new to JavaScript,
and not all browsers
support it. Be sure
to double check your
L target browsers before

is treates a tonstan ) . releasing JavaScript
I::’ctcan’t be thanged. ﬁs.jg:o:sgt{i 0 . code that uses const.

IV const ’ + S Constant name ’ + é = ,+ i Const ’ é ; '

ant value +
/ The constant value—this S

The name of
the constant.

value tan never thange. s all over.

The biggest difference between creating a constant and a variable is you
have to use the const keyword instead of var. The syntax is the same as
when you’re initializing a variable. But, constants are often named using
all capital letters to make them STANDOUT from variables in your code.

This data will never,
evev, ever thange...ever: The value the constant

will have ‘Ehroughou{: .
g const TAXRATE = .925; all eteenity. This data
EM: Chanac.

SN—

The ALL CAPS ctonstant name helps to
make it easily identifiable as tompared
to variables, which use mixedCase.

\

Constants are handy for storing information that you might directly code in
a script, like a sales tax rate. Instead of using number like 0. 925, your code
is much easier to understand if you use a constant with a descriptive name,
like TAXRATE. And if you ever need to change the value of the constant

in the script, you can make the change in one place—where the constant is
defined—instead of trying to find each time it appears in your script, which
could get really complicated.
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storing

Hang on, T thought constants
couldn't change.

Constants can’t change, at least
not without a text editor.

It’s true that constants can’t change while a script is
running...but there’s nothing stopping you from changing
the value of a constant where it’s first created. So from your
script’s perspective, a constant is absolutely fixed, but from
your perspective, it can be changed by going back to the point
where you created the constant. So a tax rate constant can’t
change while the script is running, but you can change the
rate in your initialization code, and the new constant value
will be reflected in the script from then on out.

Decide whether each of the following pieces of information should be a variable or a constant,
and then write the code to create each, and initialize them (if that's appropriate).

The current temperature, which is initially unknown

T il The conversion unit from human years to dog years (1 human year = 7 dog years)

""'* The countdown for a rocket launch (from 10 to 0)

:‘"‘l'-t"‘ .
= The price of a tasty donut (50 cents)

47



exercise solution

Your job was to decide whether each of the following pieces of information should be a variable
or a constant, and then write the code to create them, and initialize them when appropriate.

N v _
SoLution
The current temperature, which is initially unknown

The conversion unit from human years to dog years (1 human year = 7 dog years)

The countdown for a rocket launch (from 10 to 0)

The price of a tasty donut (50 cents)

/LTM Lemperature thanges all the
Lime and the value is unknown, so

a blank variable is the ticket.

tonst HMMANTODO& = 7:'

/t/ This eonversion vate doesn't
thange, so it makes perfect sense

as a Cons{:an'(;.

var tountdown = |0;

bThc tountdown has 1o count feom

10 4o |, so it’s a variable, and it

has +o be inttialized o the start
tount (10).

var donutPrice = 0.50; or tonst DONUTPRICE = 0.50;

£ the donut price thanges, it K or maybe the donut price is
makes sense as a vaviable that’s £ixed, in whith case a constant

initialized to the eurrent price. set 4o the price works better.
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Q,: If | don’t specify the data type of
JavaScript data, how does it ever know
what the type is?

A: Unlike some programming languages,
JavaScript doesn’t allow you to explicitly set
the type of a constant or variable. Instead,
the type is implied when you set the value
of the data. This allows JavaScript variables
a lot of flexibility since their data types can
change when different values are assigned
to them. For example: if you assign the
number 17 to a variable named x, the
variable is a number. But if you turn around
and assign x the text “seventeen”, the
variable type changes to string.

Q: If the data type of JavaScript data
is taken care of automatically, why should
| even care about data types?

A: Because there are plenty of situations
where you can't rely solely on JavaScript's
automatic data type handling. For example,
you may have a number stored as text that
you want to use in a calculation. You have
to convert the text type to the number type
in order to do any math calculations with the
number. The reverse is true when displaying
a number in an alert box—it must first be
converted to text. JavaScript will perform the
number-to-text conversion automatically, but
it may not convert exactly like you want it to.

tllere are no °
Dumb Questions

Q: Is it OK to leave a variable
uninitialized if | don’t know what it’s value
is up front?

A: Absolutely. The idea behind
initialization is to try to head off problems
where you might try to access a variable
when it doesn’t have a value. But, there are
also times where there’s no way to know
the value of a variable when you first create
it. If that happens, just make sure that the
variable gets set before you try to use it. And
keep in mind that you can always initialize
a variable to a “nothing” value, such as " "
for text, O for numbers, or false for
booleans. This helps eliminate the risk of
accidentally accessing uninitialized data.

Q: Is there any trick to knowing when
to use a variable and when to use a
constant?

AI While it's easy to just say constants
can’t change and variables can, there’s a
bit more to it than that. In many cases you'll
start out using variables for everything, and
only realize that there are opportunities to
make some of those variables into constants
later. Even then, it's rare that you'll be able
to turn a variable into a constant. More
likely, you'll have a fixed piece of text or
number that is used in several places, like
a repetitive greeting or conversion rate.

storing

Instead of duplicating the text or number
over and over, create a constant for it and
use that instead. Then if you ever need to
adjust or change the value, you can do it in
one place in your code.

Q; What happens to script data when
a web page is reloaded?

A: Script data gets reset to its initial
values, as if the script had never been run
before. In other words, refreshing a web
page has the same effect on the script as if
the script was being run for the first time.

Data

types are
established
when
variable's and
constant’s
values are set.

QBULLET POINTS

course of a script.

Script data can usually be represented by one of the -
three basic data types: text, number, or boolean.

m Avariable is a piece of data that can change over the -

m Aconstant is a piece of information that cannot change.

The var keyboard is used to create variables, while
const is used to create constants.

The data type of a piece of JavaScript data is

established when you set the data to a certain value,

and for variables the type can change.
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my name

What’s in a name?

Variables, constants, and other JavaScript syntax constructs are identified
in scripts using unique names known as identifiers. JavaScript identifiers
are like the names of people in the real world, except they aren’t as
flexible (people can have the same name, but JavaScript variables can’t).
In addition to being unique within a script, identifiers must abide by a few
naming laws laid down by JavaScript:

8. An identifier must be at least one character in length.

. The first character in an identifier must be a letter, an
underscore (_), or a dollar sign ($).

2, Each character after the first character can be a letter,
an underscore (_), a dollar sign ($), or a number.

' Spaces and special characters other than _and $ are
not allowed in any part of an identifier.

When you create a JavaScript identifier for a variable or constant, you're
naming a piece of information that typically has meaning within a script.
So, it’s not enough to simply abide by the laws of identifier naming. You
should definitely try to add context to the names of your data pieces so
that they are immediately identifiable.

Of course, there are times when a simple x does the job—mnot every piece
of data in a script has a purpose that is easily described.

Shevibf V.S Justice,
dedicated lawman.

Identifiers should be Jescriptive
so that data is easily iJenti{iable,
not to mention legal...

50

I'm not going to tolerate
law breakers when it
comes to identifiers.




storing data

Legal and illegal variable and constant names

Not legal: ean't stavt

with a number-.

ka_chow

-5

Leaal: letters
and undevstores
are all good.

topSecret $total

) /

Legal: S{:a\r"f:ing with an Lc53|= although it looks
undevscore isn't a problem at a little strange, starting
all—some people even use this with a dollar sign is
tethnique to name variables pevfectly legal:

that have a special meaning.

firstName

g\ topl00

Leaal: all letters, so
everything is fine.

Leaal: numbevs don't
appear at the beginning,
so this is A-OK.

Not legal: cant
start with a special
thavatter other

than _or i \/

The pastry wizards over at Duncan’s Donuts are trying to decide on a promotional cap design.
Unfortunately, they don'’t realize that some of the designs violate JavaScript’s rules for naming
identifiers. Mark an X over the names on the caps that won't cut it in JavaScript.
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exercise solution

Your job was to mark an X over the caps that have variable names that won'’t cut it in JavaScript.
LerciSe
SoLution
Exelamation points Sovry, spates avent The pound symbol is only
aren't allowed anywhere allowed either. going to invoke the wra{h
in an identifier. of Sheviff Justice.

Variable names often use CamelCase

Although there aren’t any JavaScript laws governing how you style
identifier names, the JavaScript community has some unofficial
standards. One of these standards is using CamelCase, which means
mixing case within identifiers that consist of more than one word
(remember, you can’t have spaces in a variable name). Variables usually
use lower camel case, in which the first word is all lowercase, but
additional words are mixed-case.

qum cake donuts —ﬂ The fivst letter
— - of eath word is

S capitalized.
< west letter

Separating multiple words W :}\ccﬁc\\ word

with an undevstore in a uts + the fiest
;azarlc identifier isn't illegal, /t %{-}\Tur

ut there’s a better way. /

Better... this style is known /\/\_’_\
as tamel case, but it still isn 't cakeDonuts

um
O\w{:c ngh{: £or vaviables. n

lowerCamelCase is used to

) ) Ah, there it is—lower camel
name muthorJ Val'lalilles. ease is pecfeet for naming

variables with mul‘(:i\?lc wovds.
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storing data

JavaScript Magnets

The identifier magnets have gotten separated from the variables
and constants they identify at Duncan’s Donuts. Match up the
correct magnet to each variable/constant, and make sure you avoid
magnets with illegal names. Bonus points: identify each data type.

The y\umbc‘( o‘c
cups of toktee The amount of
sold today The name of Llowr hat goes

' inale
'(:hc C"\P,o e into a sing
of the menth batch of donuts

’

The business tax

number used 4,
ile sales tax

——

The status of

The retord the alarm S\Is{-,cm

hOlde ‘FOV‘ ”‘OS‘é
cdairs cafch in

d Siffing

employee*of*the*Month cups-o-coffee

FLOURPERBATCE . mw| Employee of the Month

l alarmStatus ' alarm statys
eclairRECORDHOLDER m TAXNUM
eclairRecord

employeeOfMonth |“LAR I flour quantity -
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JavaScript magnets solution

J avaScript Magnets Solution

The identifier magnets have gotten separated from the variables
and constants they identify at Duncan’s Donuts. Match up the
correct magnet to each variable/constant, and make sure you avoid
magnets with illegal names. Bonus points: identify each data type.

The number 0‘(:

cups of tofkee The amount of
sold today flowr £hat goes
Z: ‘ nam’c of into a single
Number J o“_\c Emp OYCC bauh o£ doy\u‘{;s
‘H’\C mohﬂ, —
URPERBATCH

———————————
Text ——— 7

m——

Th ThC S{',S‘{'MS °£

€ record the alarm system
hO’dCV‘ #OV‘ mOS‘é
CC’aiV‘S ca{:ch -
d Si{:‘(:ing

—

The business tax Number

number used 4,
ile sales tax

employeeOfMonth

alarmStatus

eclairRecord

N um bCV‘

Boo\cah
Tex
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storing data

The next big thing (in donuts)

You may know about Duncan’s Donuts, but you haven’t met Duncan
or heard about his big plan to shake up the donut market. Duncan
wants to take the “Hot Donuts” business to the next level...he wants to
put it online! His idea is just-in-time donuts, where you place an
order online and enter a specific pick-up time, and have a hot order
of donuts waiting for you at the precise pick-up time. Your job is

to make sure the user enters the required data, as well as OVER EEEEEEE S‘ERVED
calculate the tax and order total.

[s1als] Duncar's Just-In-Time Danuts o

Duncan's Just-in-Time Donuts
All doniuts 50 cents each, cake ar glazed!
name: [Paul
; # of cake donuts:
.} #ofglazea nonuuu‘ﬁ/

Minutes 'l pickup: {45

subtotak [§6.00 ‘)a"ag’*i?f captures
T:,:: ::,Z h,c user input and
= [
Hey, I'm Duncan. This online e o a:dctti fhe tax
ordering system for making : .

hot donuts is going o ROCK!

The Donut o .
Blaster 3000. fﬁiﬂ@'ﬂ'a :
A;’ﬂ'éf‘ ——
COrFEg e
Hot and —/é
on -(:imc_l
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JavaScript donut forms

Plan the Puncan’s Ponuts web page

Processing a just-in-time donut order involves both checking (or validating) 2\
the order form for required data, and calculating the order total based '&o

upon that data. The subtotal and total are calculated on the fly as the This information is vequired for
data is entered so that the user gets immediate feedback on the total the order, and so it should be
price. The Place Order button is for submitting the final order, which isn’t validated b\/ J avaSevipt.

really a JavaScript issue...we’re not worrying about that here.

-Time Donuts

e 0o Duncan's Just-1n

Duncan's Just-In-Time Donut?
All donuts 50 cents each, cake or g!azed.

Name: [Paul N\ /
# of cake donuts: [0 \

# of glazed donuts: \12 /

Minutes ‘til pickup: |45 /

Subtotal: [$6.00

Tax: \50‘55 )

Total: |$6.55
Place Order_]

‘

This information i
cal::su;:'E:; :n I-E:\e‘ifl\/ JavaSevipt isn't vequived for
using JavaSCriy-l;. the final form submission to

O\’ the web server.
A\
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The subtotal is calculated by multiplying the total number of donuts

/ & by the price per donut:

( # of cake donuts + # of glazed donuts ) x price per donut

The tax is calculated by multiplying the subtotal by the tax rate:

subtotal x tax rate

N The order total is calculated by adding the subtotal and the tax:

subtotal + tax

It looks like Duncan has a fair amount of data to keep track of in his form.
Not only does he have to keep up with the various pieces of information
entered by the user, but there are also several pieces of data that get
calculated in JavaScript code.

With a little help from
JavaScript, each order is
filled just in time...genius!

What variables and constants will you
need to carry out these calculations?
What would you name them?
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does not compute

A first take at the donut calculations

Duncan tried to write the JavaScript for the calculations himself, but
ran into problems. As soon as a user enters a number of donuts, the
on-the-fly calculations immediately go haywire. They’re coming up with
values of $NaN, which doesn’t make much sense. Even worse, orders
aren’t getting filled and customers aren’t exactly thrilled with Duncan’s
technological “advancements.”

Duncan's Just-In-Time Donuts

800
Duncan's Just-in-Time Donuts
All donuts 50 cents each, cake or glazed!

Name: ‘Pau|
# of cake donuts: {0

# of glazed donuts: ‘12

Minutes ‘il pickup: ‘45
Subtotal: |SNaN

 ———
e

Total: |SNaN

fINAN; is that tode for
something Levribly bad?

place Order ‘
4 - x0

It’s time to take a look at the code for the donut script
and see exactly what’s going on. Look over on the next
page (or at the code samples you can download from
hitp:/ /www.headfurstlabs.com/ books/hfjs/), and see if you
can figure out what happened.

No donuts = big problem.
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This tode is talled to

date the order by
:\;lculaﬁng the subtotal

and total on the fly.

Since the data enteved

storing data

<html>
<head>
<title>Duncan's Just-In-Time Donuts</title>
<link rel="stylesheet" type="text/css" href="donuts.css" />
<script type="text/javascript">
function updateOrder () {
const TAXRATE;

const DONUTPRICE;
//////;37 var numCakeDonuts = document.getElementById("cakedonuts").value;

var numGlazedDonuts = document.getElementById("glazeddonuts").value;

by the user looks 0*4 — var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;

there must be somc{:hing

wrong with the tonstants.

This tode submits the
order to the server
and tonfivms the
order with the user.

The order is updated

when either number

donuts thanges- \

The order is submitted
when the Place Order

button is ¢licked. —_—

var tax = subTotal * TAXRATE;
var total = subTotal + tax;

document.getElementById("subtotal").value = "g" 4+ subTotal.toFixed(2) ;
document.getElementById("tax").value = "s" 4 tax.toFixed (2);
document.getElementById("total").value = "s" 4+ total.toFixed(2);

}
function placeOrder () {
///;E, // Submit order to server...
form. submit () ;
}

</script>
</head>
<body>

<div id="frame">

<form name="orderform" action="donuts.php" method="POST">

<div class="field">

# of cake donuts: <input type="text" id="cakedonuts" name="cakedonuts"
value="" onchange="updateOrder () ;" />

</div>

<div class="field">

# of glazed donuts: <input type="text" id="glazeddonuts"

name="glazeddonuts" value="" onchange="updateOrder () ;" />

<div class="field">
<input type="button" value="Place Order"

onclick="placeOrder (this.form);" />
</div>
</form>

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

— @gaharpen your pencil
Write down what you think went wrong with Duncan’s just-in-

time donut script code.
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sharpen

_ harpen your pencil

v somtmn Write down what you think went wrong with Duncan’s just-in-
time donut script code.

OK, T understand that a constant always
has the same value, but if that's the case
then how can it be uninitialized?

You shouldn’t ever uninitialize a constant.

You can uninitialize a constant by never giving it a value,
but it’s a very bad idea. When you don’t initialize a
constant when you create it, that constant ends up in no
man’s land—it has no value, and even worse, it can’t
be given one. An uninitialized constant is essentially a
coding error, even though browsers don’t usually let
you know about it.

Always initialize constants
when you create them.
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Initialize your data...or else

When you don’t initialize a piece of data, it’s considered undefined,
which is a fancy way of saying it has no value. That doesn’t mean it
isn’t worth anything; it just means it doesn’t contain any information...
yet. The problem shows up when you try to use variables or constants
that haven’t been initialized.

Uninitialized In MavaSeript you
mul‘b?l\/ numbcrs

using ¥ instead of x
const DONUTPRICE; Initialized

var numCakeDonuts = O;?/J
var numGlazedDonuts =

?

var subTotal = numcyfbﬁuts + numG/éiDonuts * DOV{DRICE;
subtotal = (0 + 12) @ﬁ

This is a
big problem.

The DONUTPRICE constant is uninitialized, which means it has no
value. Actually JavaScript has a special value just for this “non-value”
state: undefined. It’s sort of like how your phone’s voice mail will

storing data

report “no messages” when you don’t have any messages—“no messages” A . _[ J
is technically still a message but it’s purpose is to represent the lack of 1€ce 0 a'ta
messages. Same deal with undefined—it indicates a lack of data. . J {. (I

18 underine

You have no
messages.

no value.

—_—

No da{;a

\, heve, so it’s

undefined. /\/

DONUTPRICE

when it has
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NaN not

NaN is NOT a number

Just as undefined represents a special data condition, there’s another
important value used to indicate a special case with JavaScript variables:
NaN. NaN means Not a Number, and it’s what the subTotal variable
gets set to since there isn’t enough information to carry out the calculation.
In other words, you treated a missing value as a number... and got NaN.

A mmbcT No‘l: a humbc\r_/

subtotal =

)
(0 + 12) *?=NaN</

Since this data is undefined, the
ealevlation tan't be tavvied out.

So solving the NaN problem requires initializing the DONUTPRICE

constant when you create it:

const DONUTPRICE =

0.50;

M is a value
that isn't a
number even
tlwuglt you’re
expecting the
value to be one.

Q,: What does it mean that identifiers
must be unique within a script?

A: The whole point of identifiers is to
serve as a unique name that you can use to
identify a piece of information in a script. In
the real world, it isn’t all that uncommon for
people to have the same name... but then
again, people have the ability to deal with
such “name clashes” and figure out who

is who. JavaScript isn’t equipped to deal
with ambiguity, so it needs you to carefully
distinguish different pieces of information by
using different names. You do this by making
sure identifiers within your script code are
all unique.

Q: Does every identifier | create have

to be unique, or unique only in a specific
script?

62

therejare no
Dumb Questions

A: Identifier uniqueness is really only
important within a single script, and in

some cases only within certain portions of

a single script. However, keep in mind that
scripts for big web applications can get quite
large, spread across lots of files. In this
case, it becomes more challenging to ensure
uniqueness among all identifiers. The good
news it that it isn’t terribly difficult to maintain
identifier uniqueness in scripts of your own,
provided you're as descriptive as possible
when naming them.

Q: I still don’t quite understand when
to use camel case and lower camel case.
What gives?

A: Camel case (with the first word
capitalized) only applies to naming
JavaScript objects, which we'll talk about
in Chapter 9. Lower camel case applies to
variables and functions, and is the same

as camel case, except the first letter in

the identifier is lowercase. So camel case
means you would name an object Donut,
while lower camel case means you would
name a function getDonut () and a
variable numDonuts. There isn't a cute
name for constants—they're just all caps.

Q,: Are text and boolean data
considered NaN?

A: Theoretically, yes, since they definitely
aren’t numbers. But in reality, no. The
purpose of NaN is to indicate that a
number isn’t what you think it is. In other
words, NaN isn’'t so much a description of
JavaScript data in general as it is an error
indicator for number data types. You typically
only encounter NaN when performing
calculations that expect numbers but for
some reason are given non-numeric data to
work with.



storing data

Meanwhile, back at Puncan’s...

Back at Duncan’s Donuts, things have gone from bad to worse.
Instead of empty boxes, now there are donuts everywhere—every
order is somehow getting overcalculated. Duncan is getting
overwhelmed with complaints of donut overload and pastry gouging,

866 Duncan’s Just-in-Time Donuts (=]
Duncan’s Just-In-Time Donuts
All donuts 50 cents each, cake or glazed)
Name: [Greg
# of cake donuts: |6
# of glazed donuts: [3 I don't get it. I've
> Minutes 'til pickup: 20 gone from too few
Subtotal: [s31.40 donuts to too many.
‘ Tax: (§2.91
\ Total: JS34. 1
Place Order | ©
(o}
|/
Alr. COFFEE I
i = The tustomer only ordered
COFFEE --———-__ﬁ/ \ 9 donuts but he somehow

ended up getting a lot more.

ngﬁ"a%d < DONUTS /)
s Help!

- @RA\N
POWEW

What could be wrong with how the donut quantity data is being handled?

you are here » 63



different types of

You can add wmore than numbers

In JavaScript, context is everything. Specifically, it matters what
kind of data you’re manipulating in a given piece of code, not
just what you’re doing with the data. Even something as simple
as adding two pieces of information can yield very different

results depending upon the type of data involved.

1+2=3

Nuweric Addition

Adding two numbers does what
you might expect—it produce.:s a
result that is the mathematical
addition of the two values.

Knowing that strings of text are added differently than

"do" + "nuts" = "donuts"
Fam:y wovrd
for “stiek these
. hings together”.
String Concatenation e

Adding two strings also does
what you might expect but it’s
very different than mathematical
addition—here the strings are
attached end-to-end.

numbers, what do you think happens when an attempt 1s

made to add two textual numbers?

"1" + "2" - ?

JavaScript doesn’t really care what’s in a string of text—it’s

all characters to JavaScript. So the fact that the strings hold
numeric characters makes no difference... string concatenation
1s still performed, resulting in an unexpected result if the

intent was numeric addition.

"1" + "2" - "12" x

The vesult is a string
that doesn't look like
mathematical addition at all.

Sinte these ave strings and
not numbers, they are “added”
using string tontatenation.

64

Addition, tontatenation,
what gives?

Always make
sure you’re
adding what
you think
you’re adding.

Watch it!

Accidentally concatenating
strings when you intend to
add numbers is a common
JavaScript mistake. Be sure
to convert strings to numbers
before adding them if your
intent is numeric addition.




storing data

parselnt() and parseFloat(): converts
text t0 a number

Despite the addition/concatenation problem, there are legitimate
situations where you need to perform a mathematical operation
on a number that you’ve got stored as a string. In these cases, you
need to convert the string to a number before performing any
numeric operations on it. JavaScript provides two handy functions
for carrying out this type of conversion:

\ parselnt() ' ParseFloat()'

Give this function a string and it Give this function a string and it converts the
converts the string to an mteger string to a floating point (decimal) number

Each of these built-in functions accepts a string and returns
a number after carrying out the conversion:

ya\rscln{:() buens 1" into | This time the vesult
is the mathematical

P??EI/IT't("l") + pa7sé:nt("2") = 3/ addition of | and 2.

The string “2” is tonverted
to the number 2.

Keep in mind that the parseInt () and parseFloat ()
functions aren’t guaranteed to always work. They’re
only as good as the information you provide them. They’ll
do their best at converting strings to numbers, but the idea
is that you should be providing them with strings that only :
contain numeric characters. ¢ You’ll get the formal lowdown on
¢ functions a little later—for now
all you really need to know is that

Don’t worry if
this function
stuff is still a
little confusing.

parseFloat("$31.50") = NaN : functions allow you pass them
. information and then give you back
/\ & . something in return. :
This tode '.sal‘woblcm Surprise, surprise, the
because the | thavatter vesult is Not a Numbey-

confuses the funttion.
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when things don’t add up

Why are extra donuts being ordered?

Take a closer look at the just-in-time donut order form. We
should be able to figure out why so many donuts are being
accidentally ordered...

®0o Duncan's Just-In-Time Donuts (-

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!

Name: |Greg
# of cake donuts: |6

# of glazed donuts: |3

inutes 'til pickup: |20
Minutes 'til pickup r%
Subt |?31.50)

More donuts ave bei : I 7

n Tax: |$2.91
"‘3*560' ‘FOV' than arcs
at‘l:ua“‘/ bcing ordered.. Total: |$34.41

ut how many more? Place Order |

We can divide the subtotal by the price for each
donut...and the answer is how many donuts are
getting ordered.

The order subtotal.

\/$31.50 / $0.50 = 63 donuts 4\

The total number of donuts

The price per donut actuslly ordered... hmmm,

This looks a whole lot like the numeric string addition problem, especially >

when you consider that form data is always stored as strings regardless of 7 4 927 = Y12"2 Looks
what it is. Even though numbers are entered into the form fields, from a RC"‘"""‘T L doesn't it?
JavaScript perspective, they’re really just text. So we just need to convert kind of like that, doesn® 1t
the strings to actual numbers to prevent a numeric addition from being
misinterpreted as a string concatenation.
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harpen your pecil
Using the pieces of code below to grab the contents of the donut
quantity form fields, write the missing lines of code in Duncan'’s
updateOrder () function so that the donut quantities are
converted from strings to numbers.

document.getElementById("cakedonuts").value

This tode grabs the number
This tode gets the number of of 9lazed donuts enteved
o e foved b\/ the into the donut form.

user in the donut form.

document.getElementById("glazeddonuts").Value

function updateOrder () {
const TAXRATE = 0.0925;
const DONUTPRICE = 0.50;
var numCakeDonuts =

if (isNaN (numCakeDonuts))
numCakeDonuts = 0;
if (isNaN (numGlazedDonuts))
numGlazedDonuts = 0;
var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;
var tax = subTotal * TAXRATE;
var total = subTotal + tax;

document.getElementById ("subtotal") .value = "$" + subTotal.toFixed (2) ;
document.getElementById ("tax") .value = "$" + tax.toFixed (2) ;
document.getElementById ("total") .value = "$" + total.toFixed (2);

you are here »
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sharpen solution

_ harpen your pencil

v SOIUtmﬂ Using the pieces of code below to grab the contents of the donut
quantity form fields, write the missing lines of code in Duncan'’s

updateOrder () function so that the donut quantities are
converted from strings to numbers.

document.getElementById("cakedonuts").value

document.getElementById("glazeddonuts").value

Since both numbers ave

integers, parselnt() is

used for the tonversion.

J

function updateOrder () {
const TAXRATE = 0.0925;
const DONUTPRICE = 0.50;
var numCakeDonuts =

& ?arsc,h‘[:(dowmcn{‘,-gc‘{:ElCMCM'(:B\/'d(“cakedonu{:sn).valuc),'

\\\;ir numGlazedDonuts =
parselnt(document.getElementByld(“slazeddonuts”).value);
if (isNaN (numCakeDonuts))
numCakeDonuts = 0;
if (isNaN (numGlazedDonuts))
numGlazedDonuts = 0;
var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;
var tax = subTotal * TAXRATE;
var total = subTotal + tax;

document.getElementById ("subtotal") .value = "$" + subTotal.toFixed (2) ;
document.getElementById ("tax") .value = "$" + tax.toFixed (2);
document.getElementById ("total") .value = "$" + total.toFixed(2);

The toFixed() funttion vounds the
dollar values to two decimal places.
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QBUI.I.E'I' POINTS

m Although not a strict JavaScript requirement, it's a
good coding convention to name constants in ALL
UPPERCASE and variables in lowerCamelCase.

m NaN stands for Not a Number, and is used to
indicate that a piece of data is not a number when the
expectation is that it should be.

m  Always initialize constants when you create them, and  w  String concatenation is very different from mathematical
initialize variables whenever possible. addition, even though both use the familiar plus sign (+).
m  When a variable isn't initialized, it remains undefined

m Thebuilt-in parseInt () and parseFloat ()
until a value is eventually assigned to it.

functions are used to convert strings to numbers.

You figured out the problew...

Duncan is thrilled with the JavaScript code fixes you made. He’s finally
receiving orders that are accurate.... and business is booming.

806

Duncan's Just-In-Time Donuts

Duncan's Just-in-Time Donuts
All donuts 50 cants sach, cake or Yazedy

Name: Erag
# aof cake donygs: N
#of glazed danuts: [3\
Minutes it Pickup: M
Subtotat: fa50
[ ———

Total: f497
Done PLice\::vraerJ

Great, you got the online
order system working
perfectlyl.

\ ' Of course, it’s risky to assume that a few quick fixes here and there
i will solve your problems for all eternity. In fact, sometimes the peskiest
problems are exposed by unexpected outside forces...
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the d’oh thickens

Puncan discovers donut espionage

Duncan’s got a new problem: a weasel competitor named Frankie.
Frankie runs the hotdog business across the street from Duncan, and is
now offering a Breakfast Hound. Problem is, Frankie’s playing dirty and
submitting bogus donut orders with no names. So now we have orders
with no customers—and that’s not good.

[CXe 1) Duncan's Just-In-Time Donuts

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!

Neme:| =
# of cake donuts E:

# of glazed donuts: 30
Minutes 'til pickup: [15
Subtotal: [$24.00
Tax: _52,22
Total: |$26.22

_Place Order |

Even {hough no
name has been
entered, the order
is still aceepted.

I'm not worried about my
competitors, I just need to

make the donut code smarter
about how it accepts data.

Duncan is wasting precious time, energy, and donuts filling bogus orders...
and he needs you to make sure all the form data has been entered before
allowing an order to go through.
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Use getElementByld() to grab form data

In order to check the validity of form data, you need a way to grab the
data from your Web page. The key to to accessing a web page element
with JavaScript is the id attribute of the HTML tag:

<input type="text" id="cakedonuts" name="cakedonuts" /> <_>

/\j\ The take donut quantity
L input element.

The id attribute is what HTML input elemen

F‘* use to actess the form

ield in JavaSeript code. # of cake donuts: [18 '

JavaScript allows you to retrieve a web page element with its ID using a
function called getElementById (). This function doesn’t grab an
element’s data directly, but instead provides you with the HTML field
itself] as a JavaScript object. You then access the data through the field’s
value property.

= chhnically, 5cfE|cmcn‘{:ByldO is a
method on the dotument ochd{, and
not a ‘Func{:ion.

document. getElementById 0

Don’t sweat objects, properties,
and methods right now.

Rel : JavaScript supports an advanced data

: type called an object that allows you to

¢ do some really cool things. In fact, the JavaScript language

¢ itself is really just a bunch of objects. We'll talk a lot more
Byld0 : about objects later in the book—for now; just know thata
Thi EC:EJC‘"“;{{;/ ¢ method is a lot like a function, and a property is a lot like a !
method belonds : i :
the dotument °b)c‘£' Varlable ....................................................................

document.getElementById ( "cakedom The [D is the

key to aceessing

an element.

Give this method the ID of an
clement on a web page and it gives
you back the element itself, which
can then be used to access web data

document.getElementById ("cakedonuts") .value

The value property 3“"5_] ts: [18 '
You attess to the data. # of cake donuts:

With this code in hand, you’re now ready to check Duncan’s form data to
make sure the fields aren’t empty before accepting an order.
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did you fill everything out?

Validate the web form’s data

You need to check to make sure a name is entered into the donut form.

Not entering the number of minutes until pick-up could also be a problem,

since the whole point is to provide hot donuts just in time. So, best case,
you want to ensure both pieces of data are filled-in and valid.

Checking for empty data in a form field is a matter of checking to see if
the form field value is an empty string (" ").

Name: /\ Empty

ocm Field.
k £

S

Donu‘{', order.

document.getElementById ("name") .value

If the name field value is an empty string, then you know the order needs
to be halted and the user should get asked to enter their name. The same
thing goes for the minutes field, except it’s also helpful to go a step further
and look to see if the data in that field is a number. The built-in 1 sNaN ()
function 1s what makes this check possible—you pass it a value and it tells
you whether the value is not a number (true) or if it is a number (false).

L
Minutes 'til pickup: [fifteen '

Bad form data—it's
not ac’cually a number-.

N

mwmn

\ £ the value

IS an Cmy{:\/
string, we have
a problem.

An empty string 1S
a clue that a form

field has no data.

isNaN (document.getElementById ("pickupminutes") .value) ;

isNaNO eheek
to see if 5 valic I the value is true, the data

is not a number-. is "f’t a number, so the order
etan't be protessed.
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storing data

JavaScript Magnets

The placeOrder () function is where the name and pick-up minutes
data validation takes place. Use the magnets to finish writing the code
that checks for the existence of name and pick-up minutes data, along
with making sure that the pick-up minutes entered is a number. You'll
need to use each magnet, and some magnets more than once.

This means one of two

S5 This is an °°\“ahbl tonditions tan vesult in the
;,{: dl~s{:‘-ASCd to test for 5 Jcc;{-,——'us one thing equal attion—if this OR that,
i on 3nc. then take %o another thing? then do something,

action GCCOV‘dihgl\/—-i‘F this,
then do somc{hing.

furlction placeOrder () {

R T U PP P R P L LR R L LR i : Order. ") ;
lfaié;{:.i"l‘m sorry but you must provide your name pbefore submitting an

E180 L (oo

alert ("I'm sorry but you mus
" pefore submitting an order.");

else
// Submit the order to the server

form.submit () ;

)
0

getElementById
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JavaScript magnets solution

J avaScript Magnets Solution

The placeOrder () function is where the name and pick-up
minutes data validation takes place. Use the magnets to finish writing
the code that checks for the existence of name and pick-up minutes
data, along with making sure that the pick-up minutes entered is a

number. All of the magnets are used, and some are used several times.

. ks the value
This says, if the name value 1;};‘1::‘:3'“6 field to
is cm‘?fy, then Pop up an if i's eaquals to
alcr{: clsc do somc‘{:hlhg e

different.

[

Heve, we've saying if the
value is cm?{:\/, OR if the

value is no{: a number-. <

alert ("I'm sorry but you must provide

[ ] [

"pickupminutes" )

(

else if

alert ("I'm sorry but you must provide the number

" pefore submitting an order.");

else
// Submit the order to the server

form.submit ()7
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fuhction placeOrder () { %
l document | | getElementById . "name" l ) . - ....... E
if (5 your narme before submitting an order.");

‘ = " lue
i etElementById "pickupminutes -
1sMaN] (] gocument - i

of minutes until pick- up" -

[




storing data

You saved Duncan’s Ponuts... again!

The new and improved just-in-time donut form with data validation has
put an end to Frankie’s pastry espionage, and also made the page more
robust for real customers. Using JavaScript to protect the integrity of data
entered by the user is a win-win, especially in the cutthroat breakfast biz!

Duncan's Just-ln-Time Donuts (=)

8090

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!
Name:|
# of cake donuts: [18
# of glazed donuts: 30

Minutes ‘til pickup: [fifteen Lcaviv\e the
. Subtotal: [§24.00 name Field blank

now vesults in @
O\ warning instead
t o(: a“ow'mg the

order to 90
through.

Tax:|82.22
Total: |$26.22

Place Order I

Non—numevit data
is no longcv a

problem in the piek—

up minutes field.

l I'm sc_rry but you must provide your name before
,& submitting an order.

o

I'm sorry but you must provide the number of minutes
until pick-up before submitting an order.

Co )

you are here »
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ask them...

Q,: How does the plus sign (+) know to
add or concatenate?

A: Like many things in JavaScript,
functionality is determined by context. This
means the plus sign takes a look at the two
things being “added” and decides whether to
numerically add them or concatenate them
as text based upon their data types. You
already know that “adding” two words means
sticking them end-to-end. But problems can
occur when you mistakenly assume that
you're working with one type of data when
it's actually another. That's another reason
why it's always a good idea to check to
make sure you provide numeric data when

you intend numeric addition, and text for text.

Q} What happens when you attempt to
add a string to a number?

A: Since number-to-string conversion

is automatic in JavaScript, mixing the two
data types in an addition always results in
a string concatenation. So, the number first
gets converted to a string, and then the two
strings get concatenated. If you intended to
add the two numbers, you need to explicitly
convert the string to a number using
parselInt () orparseFloat ().

Q} What happens if you use
parselnt () to convert a string
containing a decimal number?

A: Don't worry, nothing catches on fire.
All that happens is that JavaScript assumes
you don't care about the fractional part of the
number, so it returns only the integer portion
of the number.

Q: How does the i d HTML attribute
tie web elements to JavaScript code?

76

diere are no °
Dumb Questions

A: Think of the 1 d attribute as the portal
through which JavaScript code accesses
HTML content. When people say JavaScript
code runs on a web page, they don't literally
mean the web page itself—they mean the
browser. In reality, JavaScript code is fairly
insulated from HTML code, and can only
access it through very specific mechanisms.
One of these mechanisms involves the id
attribute, which lets JavaScript retrieve an
HTML element. Tagging a web element

with an ID allows the element to be found
by JavaScript code, opening up all kinds of
scripting possibilities.

Q: That’s pretty vague. How
specifically does JavaScript code access

an HTML element?

A: The getElementById ()
method of the document object is

the key to accessing an HTML element
from JavaScript, and this method uses

the 1 d attribute of the element to find it
on the page. HTML IDs are like JavaScript
identifiers in that they should be unique
within a given page. Otherwise, the
getElementById () method would
have a tough time knowing what web
element to return.

Q: I know you said we’ll talk more
about them in Chapter 9, but objects have
already come up a few times. What are
they?

A: We're jumping ahead a little here, so
don't tell anyone. Objects are an advanced
JavaScript data type that can combine
functions, constants, and variables into one
logical entity. A method is just a function
that is part of an object, while a property

is a variable or constant in an object. On

a practical level, JavaScript uses objects

to represent just about everything—the
browser window is an object, as is the

web page document. That's why the
getElementById () method must be
called through the document object—it's
a part of the object, which represents the
entire web page. OK, back to Chapter 2...

Q,: I still don’t understand the
difference between a web page element
and its value. What gives?

A: Web page elements are exposed to
JavaScript as objects, which means they
have properties and methods you can use to
manipulate them. One of these properties is
value, which holds the value stored in the
element. As an example, the value of a form
field is the data entered into the field.

Q; Why is it necessary to know if a
value is not a number? Wouldn’t it make
more sense to see if it is a number?

A: Good question. What it boils down to is
why you care about a value being a number
or not. In most cases the assumption is

that you're dealing with a number, so it
makes sense to check for the exception (the
unexpected). By checking for NaN, you're
able to make number-handling script code
more robust, and hopefully alleviate a weird
computation involving a non-number.



storing data

Strive for intuitive user input

Now that Duncan is no longer putting out fires, he really wants to improve
the user experience of the just-in-time donut form. Just as the “hot donuts”
sign is intuitive to people passing by his storefront, he wants the online
form to be similarly intuitive. Duncan knows that donuts are typically
ordered and served in dozens. Very few people order 12 or 24 donuts—
they order 1 or 2 dozen donuts. He thinks the donut form should allow
users to enter data in the most natural way possible.

Problem is, the current script doesn’t take into account the user entering
the word “dozen” when specifying the quantity of donuts.

eoe Duncan's Just-In-Time Donuts =

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!

Name: |Dierdre
# of cake donuts: |3 dozen
# of glazed donuts: |
Minutes 'til pickup: |60
Subtotal: |$1.50
Tax: [$0.14
Total: [$1.64

“3 dozen” donuts
9ets converted

into the numbey

3 Lhanks to the
Pavrse[nt() Funt'l:ion.

parseInt ("3 dozen")

_Place Order |

The script doesn’t complain when the user enters the word “dozen” 3
alongside a number... the parseInt () function ignores any text present
after a number in a string. So, the word “dozen” is just discarded, and all

that’s kept is the number.

_ @RA\N
PQWEWR
Is it possible for the donut script to allow users to enter either a number or a number and the
word “dozen” for ordering by the dozen? How?

This is a number,
not a s{:ring.
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cheaper by the dozen...or not

Is it possible to search the user
input text for the word "dozen"?

If the user wants a “dozen,” multiply by 12!

The order-by-the-dozen option can be added to the donut
script by checking the user input for the word “dozen”
before calculating the subtotal. If the word “dozen”
appears, just multiply the number by 12. Otherwise, use
the number as-is since it refers to individual donuts.

# of cake donuts: |3 dozen

# of cake donuts: |18

parselInt ("3 dozen")
parseInt("18")
The number entered is multiplied
The number enbered b\/ 12 sinte the word “dozen”
i:££hc C’::‘£ ;wb: appears in the input data.
donuts ordered.

3 * 12

#

oD

Freshly ‘
prened g DONUTS
Freshly
prened & DoOwNuUTS
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== ion 1 ible for processing donut
e fog o B e p The custom parseDonuts () function is responsi
(=== Reavg BaKe quantity input data. It first converts the data to a number, and then checks for

‘ F ava Pt « 7 1 data. If “dozen” appears,
' ; Ri the appearance of the word “dozen” in the 1nput. - .
T SCR‘ R the nlzl}r)nber of donuts is multiplied by 12. Get this recipe at Attp:/ /wuww.

headfirstlabs.com/books/ hfjs/ .

Cheek 1o see if the
« »n
function parseDonuts (donutString) { i‘:"°2:c ioljcnd:{;cars
numDonuts = parselnt (donutString); k\/Pu .
if (donutString.indexOf ("dozen") != -1)

numDonuts *= 12;
return numDonuts;

Mul{:i\?l\/ the number
of donuts b\/ 12.

Parsing dozens of donuts

The parseDonuts () function is called in the updateOrder ()
function, which is when the subtotal and total are calculated from the

user-entered data.

Initialize the +wo
Lons‘l:an{:s.

function updateOrder () {
const TAXRATE = 0.0925;
const DONUTPRICE = 0.50;

var numCakeDonuts = parseDonuts (document.getElementById("cakedonuts") .value) ;
var numGlazedDonuts = parseDonuts (document.getElementById("glazeddonuts") .value) ;
if (isNaN (numCakeDonuts) )

numCakeDonuts = (; - |f the number of donuts entered is

Get the number of donuts
from the form field. \

if (isNaN(numGlazedDonuts)) not a number, set them 4o O.
numGlazedDonuts = 0;
var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;

bar por [ SubTotal THERTE) e Caleulate the subkotal, 4av, and fotal,

var total = subTotal + tax;

document.getElementById("subtotal") .value = "g" 4 subTotal.toFixed(Z);
document.getElementById("tax") .value = "g" 4 tax.toFixed(2);
document.getElementById("total") .value = "g" 4 total.toFixed(2);

Chow the dollar amounts Round the dollay amounts 4o
on the page. two decimal Places (eents).
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slam dunc donuts

Just-in-time donuts a smashing success!

Life is good now that Duncan and his just-in-time hot donut idea has

been fully realized in a JavaScript-powered page that carefully validates
orders entered by the user.

Now donut lovers can
order their piping hot
donuts online and just

o e over IEEAAERE serveD

Duncan's Just-in-Time Donuts

866
Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!
Name: m/
# of cake donuts: EM
# of glazed donuts: W
Minutes 'til pickup: [{5”’*,4
Subtotal: W
Tax: "5291/—
Total: [$34.41

place Order
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storing data

JavaScripteross

Data isn’t always stored in JavaScript code. Sometimes
it gets stored in the rows and columns of a crossword
puzzle, where it waits patiently for you to uncover it.

1

| -
I=IIIIIII=
- ANEEEEN

C

AEEEEEEE
AEEEEEN

Across

4. When you set the value of a piece of data upon creating it,
YOU .o it.

6. The unique name used to reference a piece of data.

7. The JavaScript keyword used to create a variable.

9. 3.14, 11, and 5280 are all this data type.

10. A coding convention that involves naming identifiers with
mixed case, as in ThislsMyName.

11. It's not a num-bah.

12. A piece of information whose value can change.

13. An piece of data with an on/off value would be stored as this
data type.

Down

1. A piece of data whose value cannot change.

2. The data type used to store characters, words, and phrases.
3. When a value isn't set for a variable or constant, the data is
considered ..........

5. The built-in JavaScript function used to convert a string to an
integer.

8. The process of checking to make sure user-entered data is
accurate is called ..........

10. The JavaScript keyword used to create a constant.
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JavaScriptcross solution

* JavaScripteross Sojution

s A
ﬁ
RIL[ABILIES
0

B0 0/LIE AN
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storing data

B Pagebewes NN

Fold the page vertically
to line up the two brains
and solve the riddle.

What do we all want for our script data?

<—— [t's a meeting of the minds/ e—— °

There are lots of things
I want for my script
data, but one thing in
particular comes to mind.

User input is the kind of data that
you shouldn't trust. It's just not safe
to assume that users will enter data and
check to make sure it is OK. A more secure
storage solution involves using JavaScript.
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exploring the client
n *
+ Browser Spelunking

Look at this guy, he's the dream
client, T tell ya. He's made of money
but he can't put it o work without a
couple of thinkin' guys like us...

Sometimes JavaScript needs to know what’s going on in the
world around it. Your scripts may begin as code in web pages, but they ultimately
live in a world created by the browser, or client. Smart scripts often need to know more
about the world they live in, in which case they can communicate with the browser o
find out more about it. Whether it's finding out the screen size or accessing the browser’s
snooze button, scripts have an awful ot to gain by cultivating their browser relationships.

this is a new chapter



JavaScript, client, server love triangle

Clients, servers, and JavaScript

When vou click a hyperlink or tvpe a URL o vour wel browser, the
browser requests the page from a web server, which then delivers the page
I:ﬁ.“'k [£}] [|:|.t" I:Jr‘l PECT, OF "n'n'lf'l:l climt.l}}lh'.'lﬁl'ri]}r |'|| H"Hll.l enler 1]“" ]Plll.'“.l['l'\I
until just belore the browser dasplays the page. The JavaScrp code inthe
page then works i coneert with the web browser 1o respond to user

interactions and modify the page as needed, The part ol the web @ The browser requests the
browser that runs_JavaScript code i called the JavaScript interpreter.

page from the server.

Client
eno Duncan's Just-In-Time Daonuts

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!

The browser displays
the page.

Name: |Alan >
# of cake donuts: [15 !
# of glazed donuts: k_duzen 'l @ JavaScript validates

form fields as the user =

- enters data on the page. %

Minutes ' pickup: [10 sl
Subtotal: [$31.50
Tax: [$2.91

Total: [§34.41

JavaSeript eade

Funs Ehi:ircw on the

thent, asking nothing Onee a page has been delivered to the browser, the server
of the server. \l is largely out of the equation, Virtually evervthing that
to L|'.|i".'|:':ir| i|'|n[ closes h'i Iy there L) et ir- :'rlli'lﬁlll:'l.l. tos the browwser,

This makes pages more responsive sinee they don't
have to want for the server o process and return dat, This
process 15 why JavaSeript s known as a client language.
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exploring the client
ngue-’lt page

GET / FETR L.l -

Hoobt www. deneangdoniEs . oom

Connectlon: Tlose

T oatoet gaip Y R imaaelDipETy i

e Ell::-ni:.:-en"fl:l"g image S K= RnlTmat image/ipeqg. L qel Pl

AcCcepL: agefglTy AT e iy
et R ATars. L 1 = aF xpen=USy FeIl.te2s

Rocept u.il'lJl.lraJ'g;.-ll_.,:J; 0 (Macintashi U Incel Mac 03 ¥ \

Daar-Rgenc: MoElLIad 25 W

HTML tells what's
/ on the page. Serve page

=html>
<heads>

<titlesDuncan's

JUaE-In-Time Deny ts</citlem

—

PT type="text
bance i

flavascripers
an gpdatedcderci) |

funceicn pars (
ction j.:-.-ferfn:f.:.'l-E||.1I:-|'|l.|‘F.'.r'.r|'!I_l |
|

JavaSeviph makes the
page intevactive, in this
Lase \'ahdi'b“!l data
enteved hT the user

function Flacalrder() |

The server responds
with the page.

n's Jumt-TH-Tima Pon
1 donuks. L0

Ubad iy
&

Pl =Tal s oo -
“enta each,. cake aor glazed!« v,

" T
= W8 E-1R-"Tima Bgnuta™

s
Lidd
Sl
. = 'hl.l'.ﬂ"g >
hicmi >

() ... to the server.

_ meaiw
POWER

Are there other tasks that make more sense to carry out on the client instead of the server?
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ask not what you can do for your browser.,

What can a browser do for you?

Your elient wel hrowser is responsible for ranning JavaScript code,
which allows seripts access 10 the client environment. For example, ascript
Ui _ﬁl"' 11!':"' \\'ilhh HrH.l J“'il-_'jﬂ 1"1- 1'!':“ |||'(:I'I'r'.‘;1']' 'r\‘i:l‘l(l(:l“; H ‘n'r'l:'l] b L | hih"l]'f\'
of vistted web pages, Other mteresting browser leatures that are open 1o
Javaserpt melude a tming mechanism that works sort ol like an akirm
clock, and access to cookies, which allow vou 1o store data that hangs
around even alter you leave a page or close the browser.,

Browser metrics

Browser metrics incdude
VAFIOUS measurcmenis
associated with the sjwe of
the browser window: thi
'..'iw.-.'.uhl:- web page. and even
infrmation ahaour the

bremysgn
verdor and version by

Browser history

1 the fist

The browser history |
ol vecent pages visited. You
can e Javabenpt to Aceess
this list of pagres anel flu'r.'n
the hrowvser 10 ONE nl then,
cfTectively creating your owi

browser navigation conl rols.

Tuners allow vou

) / to trigger i picce of
ﬂkru JavuBcript code alter
Clookies are like variables tha - a specified amount of

gt stoved on the yhers Frinrd R
drive by the browser s thai

they Iast bevand a sgle wih

sessionl, In orhep words, voy

can leave a page and comye

back, and the data’s still theree,

rl‘]“':"{‘ E.I_'-'Il.l.ll'f'?- A ol il!] ||'||" i I:Il'[]l I[ilﬁ liy !Jjﬂ']' VT .\I:-I'I[PTh.. I?l_“ 'l"ll."fl.
should mve vou the adea that there's more 1o JovaScerpt than what exists
withm the page. In Lact, there are plenty ol sitmations where i's helplul o
look beyond the page and get o little help lrom the browser.
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therejire no
Dumb Questions

AI JavaScript code doesnt typically
have a direct association with o web
server since it runs solely on the client.
JavaScript is commonly used to intercept
web data as it is relayed from server 1o
browser. Howewver, il's possibibe (o wrile
scfipls that reguest information from the
sarver and then process and display that
infarmation on the page. That scripting
technique 15 called Ajax, and we talk about
how to use it in Chapter 12,

0__2 So JavaScript is part of the
client?

A: Yes, Web browsers that support
JavaScrpl come with a JavaScnpt
interpreter that's responsible for reading
JavaScrpt code from a page and then
running that code,

Q_; It JavaScript code runs on the
client, how does it relate to the server?

exploring the client

Q_,: Does JavaScripl allow you to
control the cliem?

A: Yes and no, Although web browsers
allow JavaScripl io access certan parts
of the dient environment, they don't allow
JavaSenpt unlimited heedom for secunly
reasons, For example, most browsers
don't allow scripts to open or close
windows without the user's approval,

The iRock is too happy

Remember the tRork? Your JavaSeript was such o suceess that o gol
bowght out by Alan, a young entreprencur. But be's called vou back .,
because there are some problems... Users are unnenved by the iBock’s
persistent state of happiness. Sure, we all want our pets 1o be
happy, but the iRock seems 1o have a severely limited emaotional rnge.

Once clicked...
Tl smile forever!

The problem with the 1Rack has o do with user expectations. The ide
behind a virtual pet is that 1t should be as much ke a real pet as possible,
Your challenge is to Agure out how (o improve the behavior of the
iRock to make it more realistic. And it seems as if the client web browser
may hold some of the solutions to the iRock problem. ..

I'm digging the idea of a pet that's
permanently happy but users want
a tad more realism. So I guess you'll
need to revisit that code...
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IRock emotions

The iRock needs to be more responsive

Let’s consider some possible behaviors for the iRock, with the goal of

trying toomake the rock more realistic and engaging o the user, not
1 mention more interactive, [deally, the iRock should become more
responsive tn the user as 1L nereases s range of emotonal belavor,

Download the latest code for iRock 2.0 at
E.Dﬁk rage h‘E‘[}W’ow.head-Fir:Hihxwhmksfh-ij

The iRock randomly

gets mad for no reason
whatsoever, which makes
the owner have to calm
the mock dowin,

| Pepressed
!’hv iRock crieg UVery
Umn:_}uu close hp pag,
'rquiring the user ¢,
leave the brovser e
10 keep the rock Irom
having 4 breakiown,

Lonely

The iRock reverts back

tor being lonely when lefi
alone, requiring the wser
to click it periodically 1o

' a +
AN Bt it
- -

- ﬁnunsu

PAOWwWEWwR
Which of these behaviors makes sense for the (Rock to have? How would you
use JavaScript to implement these behaviors in the iRock script?
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exploring the client

I like the idea of a rock that gets
lonely after a while, because that's what
pets do in the real world. Can we change
the iRock's behavier aver time?

JavaScript lets you know when the user is
doing something... and when they're not.
The wdea of a mock that gets lonely s mteresting because it
prods the user to interact with the vock without guill overload,
and it rewards the user with 1 positive response (iom
the iIRock. The challenge is to someliow use_JavaSeript to
change the cmotonal state of the (Rock over tme. The idea
i b wadt for a certain ametnt of tme, and then change the
iRock’s state i the user hasn't choked it and the ime elapses.

.5 speonds later
Start the timer.

n0:00 @ s
~ L'ser doesn’t touch the ™

rock for a period of time,

5 setonds,
Rock is happy- for example Rock is lope

I
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time is on my side, yos if =

Timers connect action fo elapsed fime

JavaSeript allows you to set tmers. A_JavaScript timer works like an
alarm clock: veus tell it hosw fong o wait, and when thar amount of tne
l."'?\‘l]'i]"'h._ A O |Hi:l| 'IPIFI.\I."' IFI. 1'”f|t" ‘\i” L. 1.'rlllik1" W1 il.!-'ll"l[l l:'l'::ll.'b:.. h”'i-\‘i"l."']',,
Javasoript tmers are tigoered when a certain amount of time

has passed, 4 opposed (o irggering at a certain time, This o't a
problem, 1t just means you need to tuak in erms of time delays wstead
of exact umes of day.

The delay pontrols the
dul'iflan H‘l! timer

The timer starts as

soon 4% Yfou set it

’ = ] The timer ERpires
ilEl‘t{ Wake up! oy By when the dfla\f EIE?SEE.
This tode 5{{5 called _/

ohen the timer expires

Timers let you run

JavaScript code after

The conl thing a1||u|l|I]'.H':lH:'j"lj}l timers is that they allow vou o run amy

v o wal lﬂ.'|1|'r'| they :'.‘i]}il'l'. .“imlu' weels ]J..!E'l."h with n'glll:u'l'l.' l'l!.‘IIILIjIIL" H =

Lt o . ] it certain amount
data use tmers 10 refresh themsebves after a certain delay, while others use
li|;||.:-1'-. lis ilr‘ll‘i'l 'n|||~|| ||a|' L |1:u~'|1'| i||.l:'|:';u I|'1| wilh 1l|r‘ PHEE i|.| L L'.hih‘. -I-i_.rnE ]135 Ela]jsec[l
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exploring the client

Breaking down a timer

The twe key pieces to setting a timer in JavaSceript i 1) establishing
the time delay and 2) letting the tmer know what code to run
when the delay elapses. The tmer stants teking down from the
THOHETIE VoL sel 1,

The time delay is expressed in milliseconds.
which is 1.000th of a second. Multiply the
number of seconds you want by 1000 ta figure
aut the number of milliseconds. For example, 2
seconds is 2,000 milliseconds.

Disrfajr d messdae. —\’

alart t"““ u,F’. Lk

I'he code that is run when the timer expires can be
any JavaScript code you want, including a single

statement, multiple statements (cach with a
C| rafrash () ; setTimecut (refresh, 120000);

terminating semicolon), or a call w either a
Relbresh the web page Set another T
r.

built-in or custom function,

When normal JavaSeript timers expire and the tiner code is ron, the tmer
15 over, kapul. This tvpe of tmer 1s known as a one-shot timer because

it riggers a piece ol code exactly one time. [t is also possible o create

an interval timer, which sets multiple intervals instead of a single delay,
An nterval timer continues to call the tmer code rl!f[il!a.ll!d.l}" after each
nterval until vou tell 3t o stope Although merval tmers certainly have
ther place, the 1Rock’s lomeliness timer 1 defitely o one-shot tmer

S

The timer expires,
I get lonely, end
of story.

——

Match the tollowing amounts of time in milliseconds with their equivalents.

500ms 5 minutes
300,000ms 5 seconds
5.000ms 112 second
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time is limited sc! now

H00ms
300,000ms
5.000ms

Match the following amounts of time in milliseconds with their equivalents in seconds

5 minutes
5 seconds

12 second

Set a timer with setTimeout()

The bul-in JavaSeript function that makes (one-shot) timers possible
1 setTimeout (). The fvo pieces of mformation vou'll need for the
lunction are the timer delay and the code to ran when the timer
expires (availalle at Mg/ Savoedeadfivdlab o/ baoks s /), bt nol
necessarily n that order, Here's an example;

The set Timeout( J 'Funﬁ{:lm
sets a one—shot timer

The timer delay is
'E'm.ﬂﬂﬂ miihucnnri:.
whith is &) setonds,
whith iz |0 minutes,

g sefTimeout ("alert ( "Wake up!') ", £00000);

The JavaSeript tode i

Dor”: EveY P‘H{', Eowmmat in 3
Java&rjfl{ humbt'r, EVER i: s
a really big one

provided to set Timeout() a5 When the timer expres,
a string of dext, whith is an alert bew is displayed

why b must be inside quotes

This call vy the g2t Timeout () [medon oneames iamer
thal waits 1 minutes and then chsplays an alert box.

bOD,000

millisetonds! \

410 minute delay
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exploring the client

A closer look: the setTimeout() function

Here's the seneral form that the setTimeout ()
luncton takes:

Entlase the twe

/\ funttion avguments
| satTimeout ’+ 2 { ’+ E Timer code ’+£ ' ’-l-

{

Separate the 4 The delay, i
The tode to be vun £para £ two elay, in
when the timer expires bunttion arguments. millisetonds Terminate the
statement
Setting an mterval tmmer s sinnilar W seting a one-shot tmer,
except you call the setInterval () lunction instead of
getTimesout (). The end result of settme an mterval mer =
code that gets run over and over as cach interval delay expires: {_\
var timerID = setInterval ("alert('Wake up!");™, G600000);  The minutes in
b millisetonds.
Chore away the Set a vecurring Limer.
Limer D
-D'm T 5
Wake up! ) The timer
Wake up! -.lm minutes delajf mu.v:t be :
it specified in
= Wake upt ‘1}0 min Watch i—ﬂ milliseconds.
|0 minutes. A millisecond is
al Himer Wake upt ; . : :
fn ”;tﬁ ﬂ: _— E : & fraction of a second, so if :
Lg =1 m S, E
Limer code getting - I e e poands.. ¢
¥un I"Efci'bfdl'f Q"L‘ e |  — : }_r'c_'l.'__..i_..__l..p__i.__-. EE e s i '
regulan iborale ~—"" — m FIGICLAGLISY SMGIT (1851) UITers.

PR T T T LT L W PUALFAr G ey S e ey +

" your pencil

Write the code to change the iRock image from happy to lonaly
after 5 minutes. Hint: The iRock image element's 1D is rock Tma,
T"'Y Fhis code out and the name of the lonely image file is rock.png.#
n Your VEvIhon
otk himl to see —»
r; d; 'ﬂﬂks bt‘pﬁ'f
g tepe.  CommRRmebisisemniemesissedmmiss s

#* Download this File from Webp:// www headf wstlabseom/books/hf s/
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sharpen solistion

mn Write the code to change the iRock image from happy to lonely
after 5 minutes. Hint: The iRock image element’s |Dis rock Imog,
e and tha nama af the Innely imaga file is rock pnog

Quotes and apostrophes T ——

ave alterrated to rest the ¥ N

functions proferly sehlimeout{ document aetElementByldrockimg dore = |

Mo 002 K 2112 2.2 SRS (WS
The five—minute delay is _/A |
taleulated in r.i!iis:cu:ds by first The iRotk image is chanaed The image T::kl:Ea;c-
:nnv:r{:nﬁ to minutes (xb0) and hT setting 3 new image element [D. r
then to milliseconds (xi000) file 4o the sre attribute

of the image element.

Now the iRock gets lonely! g B

Be sure vou made the changes in your i rock. html that are detailed
above, and give the 1Rock a spin. The iRock now exhibits loneliness when
ledi aleme (ot clicked by the user) for five mamutes. Crranted, tliis tne
ey may make the rock seem a bat needy but the adea s o keep the wser
engaged, Besides, a pet in need s a pet indeed! O something like that..,

—b——-.-.-.

A timer litevally counts down
the amount of 3ppy time" !
remaining for the iRock. /

s
-~

&

Geek Bits ——

You can speed up the iRock’s emotional
_ changes by using a smaller timer delay

Hi?f"l"f“ oW FI‘"'I:""?' when calling the st Timeout ()

For the iRotk, whith is function, This is a great way to test the

mulh move vealistie, script without having to wait around.
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exploring the client

When the fimer

— E¥pires, I\ﬂﬂiin:u
switthes to loneliness
s

-~

-

-

h_l---—‘I

Q_: If the idea is for the iRock to ahvays
return o the lonely state after 5 minutes,
why isn't an interval timer used?

A: The answer has to do with how the one-
shat timer is wsed. Even though the rock is
capable of pericdically getting lonely, it only
gets lonely following a penod of happiness,
Atimer gets set o the initial click, the rock
becomes lonely when the timer expires 5
minutes later, and then stays lonely until it
is clicked again. That doesn't sound like the
role of an interval timer. I's different than
how an interval limer works—an interval
timer would trigger every five minutes, no
matter what the user does.

0_,: What happens if the user closes
the browser before a timer expires?

A: Mathing, The JavaScript interpreter is
shut down when the browser closes, and &l
JavaSeript code is stopped, including any
outstanding lmers

the
Duﬁbﬂmiﬁlesﬁgnﬂ

Q_: How can | create a timer that
triggers code al a certain time of day?

A: Since timers are based upon delays,
nat spacific times, you have to convert the
time of day inlo a delay. This can be dane by
subtracting the: current time from the desired
frigges time. This caleelation requires some
help lrom the JavaScrpt Date object,
which you Tl leam more about in Chaptes 9,

Q: I have a page with data that
nham;[ns. an 'd like to refresh ot pURTY 18
minutes. How do | do it?

A: Use the zet Interval (|
function to sel an interval timer lor 15
mminutes, which is 900,000 milliseconds (15
% 60 % 1000). You need the timer code 1o
refresh the page. which is accomplished
by ealling the reload () methed of the
Locat Lo object, like this;
location.reloadl() ;

The timer now triggers the page refresh
every 15 minutes. Of course. you could also
use Agax (Chapler 12) to dynamecally load
the data instead of refreshing the page.

I guess sometimes the
customer really is right -
the mere emetional iRock
is way more engaging.

Q_: | understand that an interval timer
continues over and over. How do | make
an interval timer stop?

AI A tunction calied
clearlnterval () isused o

claar an intarval imar thal has boen
selwith set Interval (), The
clearInterval () lunclion requires
you 1o pass it he 10 ol the interval timer

te be cleared, which is returned by the
sebInterval () function when you
creale the timer, Yes, functions are capable
of returning information, Atter storing away
the return value of setInterval (},
in timer [0 lor example, st

passitto clearInterval ()

to kill the timer, like this:
clearInterval (timerIlD).
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browser cxposod

The Browser Exposed
This week's interview:
Confessions of a web client

Head First: Thunks for taking some tune out of your
busy day o sit down for a chat,

Browser: Busy is right. As il’ [ didn’t have my hands
el with HTML and C85, and all the page rendering
headaches nolved with those two characters, now |
have o contend with JavaSeript. Thats a whale different
aniimal,

Head First: What do vou mean? Is JavaScript wild and
untamed?

Browser: L'h, v | didn’t mean “animal” literally. 1
_il'l.‘i| eatit 1||.a|1|j'rl'l."r::"r1‘1'i] i |r|"|||g‘ﬁ i1s (N II:'|51|111' set of
|11'nh|.r'r|1:-| that T have 1o WOrTy abiout, Now T have this

whaole new ol ol reading JavaScript code, hoping for the
life of me that it 5ot coded poordy, and then running the
code while simultaneously keeping a close cve on HTML
and Cs5.

Hnad First: | se. How do those three uel .||1||||_J‘_J

Browser: Fortumately, that's the least of my probilems,
Those three guys usually work well together, although
occasionally JavaScript will get frisky and mangle some
HTML eode. Problem is, there usually o't anything 1 can
do about 1t because my job is preay much o doas P'm
toled.

Head First: So vou [ashion voursell as somewhat of a

“yos mand

Browser: | suppose that's one way to put it, but it’s more
accurate o say that | value consistency above all else. |

o thimgs Iy the bk, M:.'_jul: is take the code the server
riviss roe el do exactly as it says,

Head First: Even il yvou know it's wrong?

Browser: | try my best to sort out problems when [

see them but that's a tough gie Besides, that's a topic for
another day (Chapter 11, T thought we were going to talk
alwat ry role as aowelr client.

98 Chapter 3

Head First: Ol veali, 1 lost track. So what does 1t mean
ier b chient?

Browser: Well, it primarily means that 1 stand on the
receiving end of the web page delivery channel, recelving
pages alter requesting them from the server.

Head First: What doses that have 1o do with JavaSeript?

Browser: An awlul lot, actually, As 1 handle all the diry
work ol displayving web pages and processing user input,
JavaScript i there next to me sticking his nose in and
changing thines. But that’s aot all bad, There are lots of
{EEAT I]|-||:L|.g|.\_[.'1'l.'.lﬁl.'ripl ean do that T wouldn't dare do !J'!.-'
mysell,

Head First: Such as?

Browser: Well, 1 would never take it upon nvselt to do
anything special when a user hovers the mouse over an
image or restzes my window, for example. JavaSeript, on
the other hand, 15 all abour domg special things. 110 no
b clesal for o soript o change the appearance of the page
ar otherwise shullle content in response o chient changes,
And it's OK by me because JavaSeript code runs on a
page by page basis, so it only impacts a specific page or
weh site,

Head First: You talk alwoui JavaSeript as il its some
other entity, o't JavaSeript veally just vou?

Browser: [1's both. JavaScript s certaimly part of me
bt vou can think ol it as its own entity because it can
only access the client (me) through o Bmited inerface. In
other woneds, 1 don’ gi.'n'r:]:ﬂ.‘ﬂ."ic'r'i[ﬂ unlrdled aveess Lo
evervihing sbout me, That would Be o e rresponsilsle
since Lean’t control who writes serpts and asks me to rim
them,

Head First: Got it Well thanks for clearing up some ol
this client stulkl

Browser: Cilad wo help.



exploring the client

Multiple size screens, multiple complaints

Alan had barely finished paving yvou for the iRock’s emotional makeover
when a new wave of complaings started rolling m Tfrom frusirated iRock
cnwners. [T seems the size of the iBock 5o’ very consistent, with soame
wsers reporting Sshrnking rock svndrome,” while others are experencng
an acure fear of “gant partial rock oemations.” You're the guy Alan ousts,

&0 Hime 10 essi-sereanasecasl (1 the (IRock agam.

Some users are l'\c?dr‘l'_mﬂ an

( iRock that is shotkinaly small —

Hher users are
ging onl 'Fa"t
seeing I st

of a gian

That's odd, L
wonder why?

o .ﬁiaﬂ'nnu
Tawew

What's going on with the different rock
sizes on different browsers?

you are here & a9



size matters

Use the document objeet to get the
client window’s width

The iKock problem has to do with the fact that the size ol the iRock m E&Eﬂt Wlﬂl:[ow s

doesn’t change when the size ol the browser window changes, This

mighit seem like o good thing unal v consider the dramatic ﬂnlx t]lE Pﬂrt u{— tl«lg

variation in browser sizes across all computers capable of browsing

the Web, mcluding tiny handheld devices and deskiop computers ljmr Wijl‘l{low tllat
with gigantic monitors. You need a way tocheck the sige of the =

browvser window, which can then be used as a measure 10 resize the JIS]J[,&}’S a WE]J Pagﬂ.
rock image,

The elient window is what hold:
+he roek imaae, and is theve fore
what fou Lan uie to -Fi&ur: out
hew 4o resize the Rask.

document.body . clientBeight

Chent
Nat part of ST vindow
the thent height.
window
height.

document .body . clientdidth

It's important to distinguish between client window width and heght,
as compared 1o the seeal! browser window width and height. The
client windmw is enly the part of the hrowser window that displays
the page, which means it doesn’t inclhude title bars and ool bars. The
iRock™s size should be caleulated based upon the elient window size,
width. ot the soeradd broweser winchow size.

[:h!ht

window
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exploring the client

documant

Use document object properties to | =
set the client window width ol

the web page itself.

The chent window size

is close]y associated <hteml=
. : <heads
with the web page, : e N o
¥ ; “title>iRock - The Virtugl Pet Rock<ftitle>
which you access in “acript type="text/javascript®=-
JavaSeript using the var userName;
document ahject. This funcrion greetlUsery) |
is the same object you | alert{'Helle, T am your pet fock.'):
function touchRockl)
ot the page with the if (ugerMame) |
getElementByld () alert ("] like the attention, * + userMame + ". Thank you.");
method, The
body. clientWidthand

LR l Iy ccess r'II!'I] 11ls

M —

lse |
ugerlame = prompt ("What is your name?™, "Enter your name hera.");

pbody.clientHeight Lf (usertams]
p:'rrp-.’r[i.l*.-infﬁlr alert ("It is good to meet you, " + userNams & *_ ");
document hold the widih 4 ) )
; - : g document .getElementById ("cockIng®) .scc = “rock happy.png":
and h“ghl of the client setTimecut ("document .getElementById (! rockImg!) csre = ‘rock.pog' M,
winclow, 5 * 60 * 1000);
</aoript>
< {head>

<hady onload="greetiUser ()"

=div style="margin-taopi;100pxs text-align:center™s
dncmnt.hcdf _\\_5 cimg id="rocklmg® sro="rock.png" alt="iRock" style="curaor:pointer™
onelick="rouchBock() ;" />
The body of the dotument vepresents e
the w‘.:'.l:]n part of the pane, mtluding </body>

“/hktml>

tlient hr.ish-l: and tlient width.

T

Dumb (uestions

t]‘rﬂ:l'?]ﬂl‘ergg

(:}__: So just to be clear, what's the difference between a web (*)_: Why is the client window the preferred measurement to
client, a browser, a client window, and a browser window? use when resizing the iRock?

A: Yeah, it can be alitle confusing. In terms of the Web in general, A: The client window provides a befter measuremeant for resizing

a broveser is refermed to as the web client because it's on the client the rock image because it reliects the actual amoun of space

side of the serving ol web pages. Within a browser, however, "client”  in which the image is displayed. This eliminates variations that

Lakes on a different meaning, because it refers o the specific area ol are difficult 1o account lor, such as add-on toolbars and natural

the browser window where the page appears. 5o the chient window s differences in browses windows across different platiorms aned

an area within the browser window that doesn't include the other stulf  browser vendors. For example, Safan on the Mac has a differemt

like: title bars, tool bars, scrofl bars, etc, browser window size than Firetox on Windows, even il the
displayable part of each—the client window—is the same.
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how big is big?

Set the height and width of the iRock image

Knowing the client window size su't all that useful in the iRock seript without

being able (o resize the rock image as well. Fortunately, vou can tweak

the size of an mage using JavaSerapt with a linde help from O88 (even il G55

't your sivle), The width and height properoes of anmage element oo
onby allow you to inially determine how big an image is, but also allow you o
dvnamically restze the image when needed.

: j‘-

The HTML code Lor the

gtyle, width i— e
[W_ I
The width he voek in.age.\j

Theres a style object for every element on a web pige, so vou can

. d ; vrock i i
aceess the width anct ||r1g|1l ul ATV [HeCE or par al a Page. But 1o if-f-::iihl .1:::' qu by
access styles, vou first need 0o access the web page elernent wsell, in 2 "3 The image s
this case the rock image (1 vou haven't downloaded this vet, get 1 Properties.

at hitp:f fwweicfendfrstlab.com A baols £ s £). This requires the handy
getElementByld {} method of the document object;

<img id="rockImg" src="rock.png" alt="iRock"™ ... />

/" - B—"

document ..getBlementByld ("rockImg®) {_..-——-"' height: of the vatlt im3de

To change the size of the iRock image, just set the width or height

property ta value, Seding either property alone will work, Set the height of 4 \
because the other property will automatically scale itself 1o image to ICE] pincels. b
kewep the mage’s sune proportions:

document . getElenentById ("rockImg”) . stvle height = "100px";

5 idth.. it
don't have o set the wiath
":m "r seled and st3Y properbiendl to

ew height-
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exploring the client

The iRock should be sized to the page

You seill don’t have a caloulation o use o alier the rock image size based upon the cliem
window size. Sinee the rock size must change in proportion o the client window size,
wewant toset the rock size as o percentage of the chent window size.

Bt should you base the rock size on the widhth or height of the chem window? Since
browsers tend 1o be more ughtly constrained vertically, it's safer 1o base the rock image
stze on the ledght of the client window,

The tlent

indow height (clientWindowHeight - 100) * 0.9 = rockImageHeight
L o :

[ala) Fnl.ﬂs. ‘3035 G-F what's
left vertically

-

.Il‘]li".'i 1":|||'|.J|-"“i|:?“ ACcounis “ i [l'ﬂ' "u'l.'t'[-l.llill "ii‘ii“'i”!-_" HI. 'III‘ Il?l'k (] H“‘. ]}LLH"
(100 pieds), and then suees the ok sge o S30% (0.8 oF whia's left,
Soametumes caloulations like this reguire a linde toal and eror 1o est them
anel finel ot whit works best, You'll have to try out your iRock o see how
it works... but fivst, there's code w write.

— @gdharpen your pencil

Write the code for the reaizefock () function, which should
resize the rock image based upon the client window size, Also
add code to the onload event handlerto call resizelock () n
addition to greetUsear (), which was already being called.

I— function rasi ZeRock() |

&g

<body onload=

</body>
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sharpen solution

8 o poet

h i n Your job was to write the code forthe resizeRock ()
function, and also 1o add code to the onload event
handlertocall reslzefock (1. Don't forget to make
sure grestlser () still gets called!

The votk imae size i3 F the votk
taleulated bazed uwpon The D

it used to aet
the tlient window height imane 1% use u

{he imane element.

function resi 2eRock () |

</body>

Two diffevent funetions ave
talled when the page First

Subtract 100 pivels

loads. H's perkectly fine to to aceount F?r the 10% of the
£ .o'rE thar one picte of vertical ?ﬂﬂb“ ok remdining
r.:d:’cn an event. the votk. window size

. BHIIET BAAIUTE
DULLEI FVINIJ

m [he setTimecut () [unction allows you to create m  Web page elements have d sty 1le ohjecl you use to

a one-shot timer that triggers JavaScript code after a sel slyle properlies, such as width and height

period of time has elapsed.

m  The client window is the part of the browser window that
» o setatmer thal repeats at a certain interval, use displays the web page and nothing else.

setInterval (), whichwil creale aninterval timer. You can access the width and height of the client

m  Always specily imer durations in milliseconds, which are window using the body . clientWidth and
thousandths of a second. body.clientHeight propertes of the
document objecl
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Your iRock...evolves!

With yvour code changes, the iRock has evolved 1o

adapt o each unigue browser environment, Make
stre you upelare your 1Rock .. html (available a
fettfozd A ovoreheadfivstlabs com £ books Ahfis /) 1o manch
page M, and then load 1t in several browsers

and diflerent window sizes. Try it ou on vour shiny

iPhone if you want, toa!

The size of the votk

imane now varies

attording to the size
( OF ‘I;'|-|¢ browser window

exploring the client

QI I still don't get the point of the
100 in Wi iRuck imesyge sioe calculation.

What's the deal?

AI The HTMLICSS code for the iRock
page places the rock image 100 pixels down
the page so that it isn't jammed against the
top of the clienl window. The calculation
accounts lor this aesthetic positionmg by
sublracting the 100-pixel oifset before
figuring the rock height as a percentage
(90%) of the chent window height, There's
nothing magical about 100 pixels, # just
happens to position the rock in a good spot
o most browsers.

the )
Durﬁbmduesﬁ@ns

Q__: Can | c:h;ar_tge the size of arr:_ﬂhing
I want using the widchand helght

CSS style properties?

A: Pretty much. This hopefully is starting
lo give you a clue as to how powerful
JavaScript can be when it comes to
manipulating web page content. In the case
of the iRock script, it's the power of being
able lo guery the client window lor ils size
and then using it as the basis for changing
the size of an image,

Users are no looger reportng problems with their pets, and Alan's just
abour ready o give vou a wn of stock options, Evervone s happy.., for now,

Qj Wh}r nat just {:hangrﬂ the iHock
iy sice in JavaScipt code in e bead
of the page, as opposed o using the
onload event?

A: This problem has to do with web

page content not getting loatded until the
onload event fires. So if your JavaScript
code accesses elements an the page, as
the iRock code does, you can't un any code
earlier than the on load event

you are here » 105



dynamic sizing

R e e vl P R

106 Chapter 3

=

So what happens to the iRock when the browser is
resized? Doesn't the rock image stay the same size?

Mo, the rock size isn't dynamic.

?“HIII'II:' Users e F?”‘l”ll'l L |t‘|f" |.|H"i.| I.l]'”'l"i-.‘lr'l W inlil"l-‘i""'. Jlll.l..l ||H'
ek won't change stze when thas happens. These wsers won't he
lli]'lll.}fl l'jllll[H'I'.“. .-lllhﬂ I"'\u ]Jf'l.'i'l.“?'ll' |I|I:" 'I'IH'|'I: i]]t(lHl' H.I.l".l' .I:\ Iirli\ ill‘t'l'{'ll
when the page lirst loads, in the onload event. From then on,
nothing that takes place results in an image resize, Unfortunately,
we Te back to where we started:

LTS P

&

The rock image :.-i'-ays
the same size when the
brewser window is resized

L]



exploring the client

onresize is friggered when the browser’s resized

I order for the reck image size (0 maintain its size in proportion o the chent window of the
browser, your script needs to know when the wser resizes their browser window. Browser resiges
are commumicated wsing an event called cnresize  The onresize event s fircd whenever the
browser window s resteed, and 30 just whist vou need o catch m order 10 resize the rock mmage
when the browser window size changes.

Resizing the browser
window fires the
onresize event...

size!

«.Which causes the
event handling code

/"’_ to be executed.
<body onresize="doSomething():"=> al

To respond to an cnreaize event, just assign JavaScript
code o the onresi ze atribute of the <b-'_rd'5-"> Lag.

One of these things is not like the other. Which ane is it and why?

onload onresize cnclick
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you gotta know when to grow 'em

- your penci
N %htmn One of these things is not like the other. Which one is it.. and why?

——

@ onresize onclick

The onresize and onclick events are triggered by the user, onload is mot.

The onresize event resizes the rock

:\Ill'ln\ .I1I?‘~ li'llll' (4] I'I'_'iIIJ [EH' l'l"l'-'i'“'l.l‘i ”l- ‘"I'I"i“'il'IL.'\I M l‘l||‘|i'ri1||'| ‘ll'-ll f'l'?'\-iﬁ"ﬁ ||]|'
rock wmage. To restee the rock image noresponse (ooa browser window
restee, you have to call the resizeRock () function in response to the
nresize event: T‘ri-g,ﬁ:r:d when the browser
g ) wi i

s Trigaered when the page First loads / ndow is vesized

<body onload="reslzeRock ()i greetUser () ;" onresizes"resizeRock ()1

The resizeRoek() Funetion

iz still talled when th Y'lnu can tall meve than )
*Firs!: leads ta mf{;glf; iiﬂf ont Prece of eode in WNeow the resizeR otk(} -Funt‘f;mn i
the votk image size response to an event also talled any time the browser

window ig vesized

The iRock’s mage siee now antomatically adjusis
whenever the user changes the browser window size,

The onresize event makes
it Possil:le to detect and
resPOmI to changes in the
browser window size.
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exploring the client

Be careful
when resizing
images in
JavaScript.

This Is especially
important when making small :
images larger. The quality of the :
image can sometimes suffer,

't\ JavaSeript detects a thange in
the tlient and then dynamically
albers web page tontent in
vesporse to the thange.

Sweet. customers are
gonna love this. Got any more

mnal idaaa

LU TS

* '

Al 15 feeling the love from users who now realize that the iRock i
e o variations in browser size. Not only does the iRock size

wntially acjust o B the boswser’s chent window, bot it dynanncally

acdjusts il the nser restees the browsen
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temporary browser amnesia

Have we wmet? Recognizing the user

The iHock size problems are now a thing of the past... but what
about when users click the iRock more than once to keep it
[rom feeling lonelv? And when they come back o the rock after What is your name?

restarting thewr computer?!
ﬁ Paull
The user Fiest
meeks the iRotk and (_Cancel ) ok )

enters his narme

Why den't you
remember me? Didn't
I maoke an impression?

The iRotk responds
with 3 personal it is good to meet you, Paul.

th"ﬂ o _\\\—_’]
viendship is born/

Who's Paul? Do
T know you?

~the iRotk no longer

remembers -‘;!1: Wi

Even though the 1Rock has definitely met its owner at some
point in the past, 1t is somehow forgetting the user’s nome. .
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exploring the client

Every script has a life cyele

The iRock’s memory loss is related o the life cvele of a seripe,
which affects the data stored i the script’s variables.

The browser is
launched — the page
has “l'l."!'_ bu' Iﬂad. and
the user needs 4o

enter the URL

irock. hm)

The page is loaded Froe
the web sevver—HTML,
CEs, JavaSari?-I: and all

BER A ——

E— |

Ja\faScript c[estrn}_rs ALL onload!

variables when the browser

e it stops closes or the page reloads.

JavaSeript leans
up all variables, and

the pase is tlosed

O -

TI\E an|nad t"l'El'l'!;
Fires, JavaSeript
variables are sreated

and lnl{;iahud. 'l

The wser closes \.___..—- T\w

the browser or
veloads the page.

.@wntu

PQOQWEWR
So how would you tweak the code to fix the problem
of the iRock forgetting the user's name?
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¢ Is for cookie

Cookies outlive your seript’s life cyele

The probiem that we're having with the iRock has s name, and it's called
persistence. U actually is the lack of persistence. Sometimes vou need
dhata than never really goes away, Unfirtunarely, Javaleript variables are
Neeting, and are destroved the moment te browser closes or the page
refreshes. Browser cookies oller i way 1o store data persistently so thin a
lasts beyond the lite cvele of a seript

A cookie is a piece of data stored by the browser on the user’s computer. \i } )‘ 4
Clookies are a lot like JavaSeript variables except that cookies hang
around after vou elose the browser, reload a page, tien ofl your computer,
rernodel your honse, ete, This makes cookies a handy option for storing = N
the user's name inn the iRock seripr

@ When the browser is tlosed,

the sevipt writes the user

L name to @ tookie. \l
X

J

When the page is opened
3%3in later, the user

S ' ndme Loakie i« ""Eﬂd Fl"ﬂrn

their isk.
heiv hard disk 1°1

The browser maintding
a collettion of cookies
that have been ereated
by diffevent. web pages

The I!l'w.tﬂr stoves the ey
name Lookie on their hard
disk for safe keeping

7

Hard disk
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exploring the client

Start here!

The ‘Fr'l'ﬂ: Lime the user
meets the iRotk, £he
user's name is stoved in 3

Jﬂ#ﬂri‘?{_ variable

N

A temporary_JavaScript variable is fine 1o use
while a scrip! 15 running, but you need o store i
away i browser cookie if you want its value to
last heyond a single web page viewing, Initialize
the varable withy the cookie value when the
seript first starts, and then write the variable
vitlue back e the cookie when the sempt fimishes,

The usér s pame 15 then shoved s
in @ variable so that it tam be

displayed by the votk. )
b

It is good to meet you, Paul,

T~

- —n =1 T
WiZEREUL™
e

Write down some other kinds of web page data that you might
store persistently using cookies,
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variable and cookie faceoff

Fireside Chats

>

Variable:

1 dhont't wnclerstand why we're talking - vou don't
really have anvthing to do wath JavaSeript.

I see where vou're headed, You think that I'm
somehow a lesser data storage option because 1 get
clobbered every tme the browser is closed or a page
is relonded. Sull, | am verr accessible... unlike some
people.

That may be, but don’t vou live in tight quarters
among a bunch ol other cookies?

Well, i the romors are troe, 0 Gikes @ lot of effort
to Jook up asmgle cookie., you're all just stored in
one big list. What a pain! That's what I mean by
mmaccessible,

Tonight's talk: Variable and cookie weigh
the importance of persistent data storage

Cookie:

Well, vou're hall nght. 1 definitely do my thing
without the help of JavaScripe, but 1 sull have an
important connection to JavaSeript, wo. L provide a
winy 1o store data persistently. And as vou've probably
figured ow, JavaScript st big on persistence.

Inaccessible? T abways right there inthe browser,
readdy (o be called upon at any tme,

Yes... and?

Well, vealt, us cookies are stored 1 a bag lst, but we
have umgue namnes, so 10s ot all that hard o get o
vis. Yoo just have 1o know how 1o break apart the ha
tor find a particular name.

Huﬁon Write down some other kinds of web page data that you might store

persistently using cookies.

User [D, shopping cart contents, qeographical location, lanquage

CEET TS B T T L P ST datstrtrrrrnnmanansaaTasn
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Variable:

Right, but that's the problem. There are no hsts
o aty hing mvolved noacoessing me, Just call my
narne... and Ul be there!

Permanence is great but it doesa’t solve evervday
problems. When vou really think about it, not all
that much data really needs w last fovever. Tn fact,
i’y wstadly more ellicrent o store data emporarly
o ler g cowany whien youre lRnished witla i
Thut's where | come into plav, I'm the ultimate
temporary storage medium [or script data,

Interestng, bt how do vou think those ftems po
added w the hhn]]lllng Cart o |:rr*l|=';in with? Muost
shoppimg carts relv on me 1o store emporary data
thronghoun the shopping experience. Um ust as
important,.. mavhe even more important. Even il 1
do tend o forget things a litde more quickly

I think you're vight. We solve dilferent problems and
really shouldn't ever be competing, Although, T have
o admit, | sl prefer my sase ol aceessihility over
vour ability w store things persistently,

What conversation?

exploring the client

Cookie:

You don’t need to sing. 1 get the point. But here's
the real ssue. When vou store something inome, |
abways remember it 1t doesn’t matter 1f the beowser
15 closed or the page s reloaded. T'm permanent...
tindess the vser chooses o clear ot all cookies, B
that's another 1ssue.

Whittever... 1 think vou're underestimating luow
important permanent data siorage can be. Havent
yout ever been armieed by the magic of returning
tor st shopping cart days aller browsing, only o hned
everyvthing sull there? That's the kind of magic |
make possible!

Yo couldn't resist a rmrlingjhh. eh? I'T take the
high road s vest easy knoswang that as soon as this
pratgres fuirms you T forget the entire conversation,

Exactly.
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client cookie storago

Why don't you just store
persistent web data on
the server?

You don’t need the server for small pieces of
information, like a user’s name.

."I.ll._ |]Il' SOVER 1.‘1'2‘;. |]1l' sever i'| il 'L'iill]ll.' E'llili'-ll'l]! !'r!r &L irl}_l."l]jl[il

E]L‘]'Hiﬁlt']]l 5, Isiat [ 1] Fye= LT |-.||] Ii;r' 511|.|” |1.E|."|'I':-\. (Jl. inl]u'lu.ﬂii il
Sl l['i]I‘.f chiata on the server |'1'l'||.1i.l'1'3'- [PTCRE TR TRIRLITLY "-'lUI'k L1 |.|'|1'
server, along with a storage mediom, like a database, Server
programming and database storage are & bit much lor storing a
piece of data that vou want to l.ll"lhihl for a xi:l1|r|t' client .-l']'i| i, like
the user name in the IRock seript.

Cookies allow you o store data perststently on the client withouw

even mvolving the server, Not only thi, but users have the abiliny
o clear out conkie datm on the browser iF they want to get nd of

infermation web pages have stored persistently, This isn't possible
with data stored on the server.

Hﬂncfy persjstent
= d&ta storage on
the client!
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exploring the client

Cookies have a name and
store a value...and can

i . Name
I'|| ok stores a .\mglr I‘JH'H' 4|1 data 1t||tl¢1' .
i unaggue mame, much hike a vadable. Unlike The wnigue name of the tookie
a varmble, sthough, o cookic can have an

expiration date, When this expiraton date —— ./— Value

arrives, the cookie & destroved. 8o in reality userName = Paul The value stoved in the tookie
cookies aren’t truly permanent. they just Expires 3/9/2009

five Iﬂngtr than varables. You can create h Ex-piraﬁﬂ“ da{g
acookie without an expiration date, but this

The date when the tockie expires
ard meets its demise

makes it et just like a_JavaScrpt varoble
it gets erased when the browser oloses,

Clonkies are stored on a user’s computer bas
RTATE |Ji|¢ Loy n||'ill;e"1ljl text that 15 associated
'u.'il]: a weh lii[:' L :|Lrl'|!.|iu,-, I':'r'u'h :'rrnkil*

i separated [rom the next by a semicolon
(1) The semicolons are the key W reading
throngh the cookie st and pulling out o
""i“gl.t' CL |k.i.L"|

s :-f.?w.ajf.ilﬂ"'

Cetting 3 ook

inko Lhe Cuture ap = 1103 lang = fr ca item1 = Flat panel television
ﬂiﬁ; .:-urf ?“ma“ht > ‘;‘pﬁﬂs 11/4/2008 Exphny $383010 Wi LNROOR
L9522

-

a6 ol

Hil hes -]” 1'“|_fkiﬂ‘h Are sl ||'r':| i“ |]!!‘. ST ]Plilﬁ'i o I:'?‘:l I'-.il'l'i_['l_l_l| «l

8 specilic cookie requires a litle work, but there's a recipe vou
can lollow that makes reading, writing, and crasing cookies
lizss daunbme. ..

| readCockie () ' I eraseCockia () '
I writeCookie () '
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baking cookies with JavaScript

Rm w Here's the code for three cookie helper functions, which allow

youl to write, read, and erase cookies with ease. Sometimes the
. wisest approach is 1o coast on the work of others, Take this recipe
- tavanlable for download at bite: / fvone beadfinstlabscom £ hooks £ fis /)
[t's ckay o you iinn"t. get all andh make the most ol your hormermacde coakie funetions,
oJF +his now. You Il understand

it by Lhe time you're through Pheeoiatio dals
the baok T 4/\“ enpressed g Lhe

= Hlmi:gr Q'F dﬂ '£.|'|
tookie thoyld r‘-is{.:

function wrlteCockle (name, value._ days) |

5' defaul Lhere ‘EXP Q th cQ }J-E' = Ee‘].F 1"_.'
r B 8 c her 1g-no iratlior £ 18 [#] 4 L= ara

P
war EHFJ-_'EE - ¥

/f Specliying & number of days makes the cookie persistentc
if (days) |

This expiration
var data = new Datel(); « g0 * 1 : date is ealeulated
date.setTlms (date.getTime(} + I:I:iﬂ;r'i * :J;q 'l]ﬁﬂ aa 10007 ) I;\f:uh'l'tr-f:jha the

i r ires= £ LEaGMTSErin ]
expires = Vo gupires=" + date, coGMTST q “mhﬁdiwﬁ
1 "'i"'m:, and H‘m
// Set the cockie to the name, value, and explration date y iidinﬁ that n
document . cookie = name + "=" + value 4 expires + i path=/"; {s the ﬂhrrcnf_l{,,.“l'::l!_
}
funotion readCookis{name) | - |
// Find the specified cookis and return its value The saclie Bik
var searchiame = name + e is. broken ko

vatr cookiss = dacument.ceokie.spl;t!‘r’];
fori(var 1=0; i < cmokies.lengths i++) |
var & = cookies[il;
while (c:charAt(g) = ' '}
c = c.substring(l, c.length);
if fisearchlNamal == ) :
lireif-ﬁ'zdzfgugstninq [zea rchBame. length, ©.lengtn):

individual 2ockies
by splitting it
iiﬂh?, semitolons,

I
return null;
[

function erazefookie (name) | .
// Erase the specified coakie
writeCookie iname, """, —10¢

Files tontaining only
You evase a tookie b Jﬂ:f-*""?’ﬂ f-:d‘ '::“-
writing it wi us ramed w
and :;E iF::.'-: ::'F':::bh ( cookie.js a s ile extension.
date (| da:,r;_}_ Create a blank File, name
ik ookieis, and add this
tode to the File
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exploring the client

Your JavaSeript can live QUTSIDE
your web page

When JavaSerpt code is stored in i own file, vou have (0 import
1t it any web page that plans on using the code, So in the case of
the eookie functions in cockie. s, you'll need o import them
it vour 1Rock  hitml page. This is done with a variation of the
<Hoript> tagr

Don't foraet to tlose
with the </seript> tag

<script type="text/javasecript" sreo="cockie.js"></script>

kype of the seript code
?;l»:;: Lext/jpuasript fov ::Et;f“‘“f -:ﬁ the file
RTamin sEri
JavaSeript eode usuadl by Ehanh ;wl'f:: Fji.ﬂﬂde,

DO THIS! Make this “i'll{'l? you import external seript code into a page, all of ijfwuﬁm'ipl
mi{:{n our Rtk hbml, L'li.fl:l-t' n the SCrpt Jlit‘_l.L' mserted mside ol the <scr i_pt:'f tag in the

and make sure todkie js is in Hl ['I..IL cole, just as if vou had placed the r.m'tv- directly in the web page.
‘th[ Same dwtt{ﬂr.f .'II!;I I'!|I Lirme vt hil‘l.'i' L IH:ll‘ [ll.i“ l'll'.ll[l hl‘ l]‘.if‘l‘l I Ao |IHIH LHE Ijil]!.l‘, ]T‘F\- il

I{IHHI .lllt".l i1 '|'I|i!t'!' i[ iII VhIE l'}ut'l'll;.ll I‘I“ll!‘ .'ﬂl.ll i:llll]dl'l'| |.|‘.H‘ !“I:'. i[l. |.I|¢' ['h'l!-_""‘ﬁ.

[ <html>

<heads
“title>imoe r
H"_‘.:é. le*iRock — The Virtual Pet Rock</t e
LT - St i | ey
.:(:Bcri L T P e 5
] Bt = S i
R - Tree—
= i N R S R T A T Foripss
-:h{::f:]p'- .'}IF'ELlItextﬂ"jﬂUﬁ:cul £ S Taiaaaniaia Lol :
Var userName; - N‘\-..__
—— The im?m"c-td
““;DC;;-'JH resizeRock() | seriph tode E':{’S
mEl'lT_r SCE e 1 L4
idur-u.mn:' 'El‘?men.ﬂg},ur 'TockImg”) . style. heion fiaced ln{ﬂl‘.’hc
| =nt. mf"—:llp—ntﬁ-eight - 100 .-rl-:;.:—'?.;c o ?aat when

=]

page i loaded.

Lunction Qreetleerry g

Write down why it's a good idea to organize reusable code into an external file.

BErmsmmmaaaad B R T L R P PR e FEEREe s EEEE T
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polly want a cookie?

Write down why il's & good idea Lo organize reusable code into an exlernal file.

Greet the user with a cookie e ek

Expires 3/9/2009

Wee need a cookie-powered version of the ifock seripn that can greet the
sy "ﬂr'i'lh il I]I"I'?"IIHJ'II H‘lll"l"[.“if_:'.. i'l.!'ih“l”i“:_" |||I'iT FLebnEne lIHH iill'i'il.(l'_\ ]H'I'II
stored i a cookie. 1T not, the greetng can just Bl back on a generic,
impersonal greetng, 1 the best ol both worlds!
Read the uwsex rame

Janaﬁ-ﬂr'lft £ s b

vaviable. \/ stove it in a variable
usarName = N %ﬁ

This 15 either the uxer

Is there a user name? name..or nothing!

Yy =

Fevsonal Henenit
It is good to meet you, Paul. Hello, | am your pet rock.

—

Eoy
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exploring the client

Code Up Clsse

The arectidser() funetion s

ible for greeting the
:t:r?w:htn fhe page Fiest loads

Sy

LaerName =
if (userNams)
alert ("Hello
else
alert ('Hello,
i

nf WIET ndme s
read :rh £}1E tookie
J"d sti'HTd ™ *}.E

function greetUser() |

LL]

+ userName

I am your pet rock.'):

readCookie ("i LL}{_;"EM

hSErNanr_' ""iTl.ﬂHe.

The user name is empty:

The iRotk user name cookie
needs 3 destviptive £itle
Ehat won't get. miskaken
should you ever need to add
more tookies to the stvipt

s rot addition.. it's
shring tone atenation

+ ", 1 missed you.");

I 2 user Adme rt-iHy did
exist in the tookie, show

3 Pertonal greeting

whith means the cookie didn £
exist, whith means we have to
ao with a generié greeting,

avantllanvi) i
Yl BGILV il

on
2ol

[

[ ]
s nnnb{n,.nmunrml LAfL

G- PUVY Gl GU FIUVY

Whiat's really gomg on i the grestUser () function is a data duet
sung by iovariable and o cookie, The wser’s name is read from the
cookie and stored in the variable. But you can’t count on the cookie
holding a name... what i this is the first time the scept has ron and
'III' s ]h!h Hnever 1‘”“'“'[' il ||':Ir'|||:'.:b -I-l Iill"ﬁ' 'l-\h"p I|'|r‘ £ rH.'Il' |.'|'H'1'kh ||i" . [
il the vartable really gon a naome Toan the cookae s s the et tha
determines whether the greeting is personal or generic,
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touch-y louch-y

Pont forget fo set the cookie, too

Reading the iRock cookie s fine and dandy, bur viou've still got io-set

the cookie in the first place, The cookie writing should take place i the
tonchBock () function, which i called when the user clicks the rock
image, The touchBock () function already prompis the user w enter a
narme —aow it needs o write that name 10 a cookie alter it's entered,

Cade Way

up Close £ theve isn't 3
uSEr namE, WE
reed to get it

Firs things Fiest — see from the user

f Lheve's 3 user name IF theve is a user ndme,

thank H-.gm i““‘ﬂﬂﬂ“'f
for the attention
function touchBock() |
ifF (userNams) |
alert ("I like the attention, " + userName + ". Thank you."};
|
else |
userlame = prompt {"What is your name?", "Enter your name here.");

Cheek 45
if (uzserName) |

make sure

the u.scr/ alert ("It is good to meet -'_Jlt "+ yserName + ".")2
ﬂr!h.-all:,r writeCookie{"irock username", userMame, 5 * 365);
Enﬁrgda

Figrmg

-J.-:--:"unu:-m'.gG-t' lementByTdY "rockImg") .sre\= "rock happy.png";

-P*Tlmﬂuur ("Hocument.getElementById (" rogkImg' ) .50 = "rock.png'x".
* a0 GL}L'III ;
r \
There is & name, This is ‘H‘PE idme Lookie e
eet ‘l;'ht wier ndme used 1o read f:h-: The ui.l-c\' H: ¥
. ; : value is written eep the wier
ﬂl\d H.I:h 'H'I“Ih! {hE Loy Clﬁkl:& dﬂh‘E -Flfﬂl'l'! a UW‘D!E- rdme ﬂchpklc dround
wame &0 3 cokie use camelCase, they've for 5 yeas

move like HTML [Ds
This Funttion is talled

when the rotk image
\{‘——-_ s tlicked.

<img id="rockImg" src="rock.png" oneclick="touchRock():" />

122 Chapter 3




exploring the client

unclicl_'n!

In many ways the bouchBEock () lunction plays a reverse role as the

[

—— greetlser () function, at least in terms of cookies. The user name
The user elieks is entered by the user, stored in a variable, and then written to a cookie.
the iRoek

Is there a user name?

Yesl! No

| fike the attention, Paul. Thank you.

e

Store the user
ih?uf in a variable.
useriName = "Paul"

Cooll My pet rock

remembers mae now.

\ Wiite the variable
. Yea
-—

It is good to meet you, Paul.
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hands off the cookie jar

Just because
you can,
doesn’t mean

Wﬂtﬂh it! you should.

Cookies affect browser security

Althongh most iBock vsers are thrilled with cookies a3 8 cure lin

|||"|'ml|'!.' loss, a few users have 1|EJ|"~I-|1IJ|1'u:| thi .-:4'('1!1'“1.' risks o conkies.

-I-I I;Ei i.‘- il I’JI;T l'llll'hi iEJ!l h;T'H'l!' ]]i'r‘hl![lil] Ilitlil l]ﬁl‘rl o ls &L I['(‘[i iil- LM Ikit'h. . "q'm'?'ﬂugh }-‘ﬂu .
Bsiit 1];:' r1';;|i11_.' '|l'- lh:|1 (RS rki:*s‘- |:|1;|. nol s b secl |f"rl"_r |'i-i]-.'_....1r I:‘:mt 1yl can store L'a”.ﬂﬁ;”g ina GD':_’ME*
i terms of accessing sensitve data that s stored on vour computer, they aren't ternibly secure in
However cookies themselves aren't considered sale for storage, so 1ts i terms of how they store data.
not a wood idea to store sensitive data in a cookie So it's not a good idea to store

sensitive data in a cookie. :

A cookie is just a piece
of text data stored in a
file on your computer

We interrupt this
broadeast to bring you a
message about JavaScript
zecurity.,

Cookies can store personal
data, but only when users

Since cookies aren't

Although cookies are executable programs, have knowingly entered data
typically stored on a they can’t spread into a web page.
hard digk* ther can't viruses or worms.

touch anything else
on the hard disk.

(o
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(*:L: Are cookies always stored on the
user's hard disk?

A: Nao. But the hard disk is where the vast
majorily of browsers store cookies. not all
browsers have access to a hard disk. For
example, some mobile devices wse special
memory instead of hard disks lor persistent
data storage. In this case, the browser uses
persistent memory 1o store cookies. Even
50, from the perspective of the browser (and
your seripls). cookies remember their values
regardless of how they are stored behind the
SCENas,

Q;_: How do | know if my cookie name
is unique?

A: Cookie names only have 1o be unique
within a given weh page. This is because
cookies are stored wath respect 1o the page
that created them, including the web site of
the page. This means the page is effectively
part of the cookie name, at least in erms of
uniqueness. Bottom line: just make sure your
cookies are unijue
within a given
page or sile.

thereqare no
Dumb Questions

Q_,_: Is cookie data shared across
different browsers?

A: Na. Every browser maintains its own
unique database of cockies. so cookies
setin Internet Explorer will not be visible o
Firelox or Opera

0_: If cookies are so handy, why would
you ever store data on the server?

A: First of all, cookies are only good

fiow storing refatively small (less thar 4 Kb)
chunks of text. That one important limikation
of cookies. Even more significant is the

fact that cookies aren particularly efficient,
mezning that you wouldn't wanl to be
constantly reading and writing lots of data to
them. This is where a real database comes
into play, and databases typicaily live on the
server, 5o while cookies are great for storing
small pieces of data that don't necessanly
warranl storage on the server n a database,
they aren't a solution for all of your web data
needs. And they also aren't exactly ideal

for storing sensitive data since they aren't
designed with security in mind.

exploring the client

(‘l: Is there any way o creale a truly
permanent cookie?

A: Mo. Like it or not, every cookie has an
expiration date. The idea behind a cookie is
not 5o much true long-term data storage as it
is & means o preserve data in the mid-lem
In other words, cotkies are good lor staring
data for days, weeks, and months. If you're
dealing with data that must linger lor longer
periods of ime, you may wanl lo stare il an
the server instead. B's not that a cookie can'l
store data for years, it's just unlikely that the
User won't upgrade compuders, reinstall their
browser, or atherwise clear out cookie data.

Q_: Enough about cookies...is there
any downside to storing JavaScript code
in an external file?

A: Mot really, However, keep in mind that
the gaal with external code is to make it
easier 1o share and maintain the code when
it neads ta be used in more than one web
page. If you're dealing with code that only
appears in a single page, you really don?
benefil much from moving it to an exdernal
file, That is, unless the page is particularky
messy and you just want o break up the
code for your own sanity.

\IIII.I.!T POINTS

on the user’s computer.

beyond a single web session.

A cookie is a piece of lext data stored by the browser ]
m  Cookies allow scripts to store data that survives "

m  Every cookie has an expiration date, after which the
cookie is destrayed by the browser,

Maoving script code Lo an external file is a handy way o
make the code more reusable and maintainable.

Cookies can't access a user's hard disk or spread
viruses, but they are: capable of storing personal data
that has been entered in web pages.
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no cookies for you

A world without cookies

Whether it's security concerns or imited browsers, a few iRock vsers areni
able o henefit from the conkiespowered iRock because cookies aren’t
;L'I.';i'il;thil,“ [n lhi‘. I[r hl'l PSS, -I-]'IIP‘\ |'F|:T"Ht"l|l!‘ il 1 Fi‘H‘ ]}]TFE llt"l Tl h(,‘l.'i‘l“.‘“" [ht' iRi H"{
serpt assumes cveryone has cookie support. 1°'s one tiang for the 1Rock
be dependent on cookies Tor memory, but it's unacceptable 1o not at least
let cookie-less users know they're missing out o the full iRock experience.

. €D - v

JavaSeript BroKen cookie

Every user left out
is one less customer...
that's unacceptable:

-|_|||' ;_{'nm‘l riews s that the browser has a ]Juu:rh'.'.ﬂ! o |]1¢"11'!.' !.'1:1! 4 :'!lm'k
1o see i cookies are available. The cookieEnabled properiy is parl
of the navigator object, which provides JavaSerpt with mformation

about the browser jsell
| navigator,cockieEnablaed '

When tockies
are available,

e is food

When cookies arent
auaﬂahlﬂu you L.am t
vesd o write them
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exploring the client

z@ Write the missing code to check for cookie support in the

gresztlUzer () and tonchBock () functions. Also add the
missing code in touchRock () tolet the uter know that
cookies aren’t available.

function greetUser() |

userName = readCockie("irock usernama™) ;
if (userName) -
alert ("Hello "™ + userName + "y I missed you.");
elga i
alert('Hello, I am your pet ol R B

function touchRock() |
if (userName) |
glert("I like the attention, "™ + uzerName 4+ Thank you.");
| - ! 4 ) - -,
elae |
userName = prompt ("What is ¥Your name?", v
, 5 ame?", “"Enter yvour name hHe Y s
if (userName) | ¥ o
alert ("It is good to meet ¥ou, " + userNams + "."):
= [

writeCookie i"irnckt username", uwserName, 5‘3'::5]
elaa - '

dDL” [=/HN & .gEt...lEmEﬂtE-yIdﬂ rﬂck-]‘llq' ] -HEE - rG(_pk_ hﬂpp‘r’.png ¥
SEtT;]!lE Ut { Cl'i.,-lffl.l.ml:—:ﬂt get_EJ_r—" [|@'ﬂt5 d H!I + 5Y .— F:I g
. =11 }I ‘ rDEkl e }Ck n
= 6":' l':l'D'::I F J . r :
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sharpen solistion

mn Write the missing code to check for cookie support in the
gresztlUzer () and tonchBock () functions. Also add the

missing code in touchRock () tolet the uter know that
cookies aren't available.

I tookie support is available, vead the

user na.;: om the iRatk tookie

function greetUser|{) {
i-F !’naw&ﬂ‘far. t.nul{ieErﬂ’EE!d}
userilame = readCDukiet"i:uck_username"}; S
if (userRame)
alert ("Hello " + userName + ", I missed you.");
else
alert ('Hello, I am your pet rock.');
}

function touchRock() |
1f (userMName) {

} glert ("I like the attention, " + ucerMame 4 ", Thank you.");

else |
userName = prompt("What is your name?", “Enter your name here.")
1f (userName) |

.
"

alert ("It is good to meet you, " + userName + "."}; I eookies are

wpported, write th
# Govgator codicrabled) & werrameeoke

writeCookie ("irock username", userMame, 5 * 365);:
else

! f Let the user krow that theiw laek of
gookie Suf'f‘alr{ will limit the Raek.

documant.getElemenLByIdt"raaklmq“h.src = "rock happy.png";
EEtTimEDut{"dﬂcument.gEtElEﬂEﬂtEyId!‘rOckImg'JTSrc = ‘réck.pnu';“,
5 = 60 * 1000); '

tMak: the Funetions 'm. yeur
Rock himl page look ke
+his. then *b:';l: I;'hma.'- owk
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exploring the client
thurelgre no

Dumb Questions

Q: Can you check for client cookie support based upon the type of browser or
the version of the browser?

A: Browser delection is a shippery scripling slope that ultimately leads to unrehiable
resulls. You can’t really trust what browsers say about themselves when it comes Lo
version information; which makes the navigator . cookieEnab]led propeity
the anly truly refiable way 1o check for cookie support,

Talk to the users... it’s better
than nothing

Although there's no good way to simulite cookies when they
aren’t available, gracefully breaking the bad news o the user
is worth an awlul Lot in terms of vser satsfaction.

Sweet! That's a graceful
way to deal with
cackie-less browsers.

68 iz etRock o

/ a
A Cookies aren't supported fanabled in your hrowser, which

means | won't remember you later. I'm sorry.

(S

Tl'iﬂ'f e worse -H." m ‘H‘hﬂ
being up—Front. bouf whot

£ LESYr |5 missing out on.
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rackin with iRock 2.0

An iRock fit for a JavaSeript king

You've really put some wear and tear on vour Javaheript shoes stepping
through all the code necessary for making the ifock a suecess. With

a fitle help from the elient, though, the 1Rock 3 now mose real
ernotionally, has lost i stzing inconsistencies, wd has even improved

Browser metrics
and CSS style
properties

give the iRock
the ability to
conform to its
environment.

s memory!

el |

Timers expand the
iRock's limited
emotional range.

Thanks te all your
hard work, the iRock is
now a rock solid pet.

Cookies allow
the iRock to
remember data
beyond the life o)
cycle of the script. Q

Itis good to
meet you, Paul.

userName = "Paul"
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explaring the elfent

Q JavaScripteross
Take some Lime to sil back and give your right brain

something to do. It's your standard crossword; all of
the solution words are from this chapter,

AT O O 0

Across Down

5, One-housandth of a second, 1. This kind of timer runs a piece of code repeatedly.

7. I'm responsible for managing the list of cookies. 2. This function allows you to create a one-shot timer.

8. A JavaScript mechanism that allows you to run code after a 3. When data hangs around after a script finishes running, it is
certain period of time has elapsed. considered ...........

10. A cookie has a name, a value, and an ............. 4. When the browser window is resized, the ........ event is fired.
11. Use one of these to store a piece of information on the client 6. Another name for a Web browser.

that you might need later. 9. Cookies are incapable of spreading these.

12. What you do when you reference external JavaScript code

from a Web page.
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JavaScripteross solution

-4

£d 3

IOODOOOOnom o N
O 'BIR O WISIEIR
T/1ME RIS S Ed

d O i

L2
£
i3
il
i
M
o
0]
v
P

o [0 8]
ﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬂﬂgﬂ
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exploring the client

BN Pageewx NN

Fold the page vertically
to line up the two brains
and solve the riddle.

WL}' should Jﬂvﬂﬂwipt care ahout the client?

- tsa ue:{ing of the minds! fr-———.

The client is where JavaSuriPt code is run,
which means that J avaScri]:t lives
on the browser, This is a positive
tlu'ng hecause it means the server has
less to worry al)out, such as stnring cookies!
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a

4 decision making

. X
If There’s a Fork in

the Road, Take It

Who can resist a man
in uniferm_but whom
should I choose?

Life is aii about making decisions. stop or go. shake or bake. plea bargain
or go to tral,.. without the ability to make decisions, nothing would ever get done. It works
the same in JavaScript—decisions allow scripts to decide between different possible
outcomes. Decision-making drives the “story” of your scripts, and even the most
mundane scripts involve a story of some sort. Do | trust what the user entered and book
her a trip on a Sasquatch expedition? Or else do | double-check that maybe she really just
wanted to ride a bus to Saskatchewan? The choice is yours to makel

this is a new chapter
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pick me pick me

Lucky contestant, come on down!

Onowoday's episode of the thrilling new game show, Wanma Make a Deal,

a lucky contestant s about wo b chosen... =

Ladies and gentlemen,
our lucky contestant
Iz... Erfel

2 -

Evie, the lutky

Qame show host

Althoogh vou're no doubt on the edge ol vour seat

in anticipation of Eric’s deal-making prowess, the

E real I|Hi"i|-lllll ig thas: how elid the A glinw st
[ i
know 1o announce Ec as the lucky contestant?
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decision making

Choices are all about making a decision

Thuhy, 1t weitten rphi there on his card! Trae, bt vou've taking for granted the
et thar the hiost can make o decision based on what noame appears on the
card, Thiat's bevause he's human, and people excel al processig mlormation
and makimg decisions, 11 the host was a scrpt, things wouldn't be 5o casy.

Thg - 'H'uE H'Fd
vesults in @ dedsion
to thoose Evie

-I-Ill" I.llll:":.‘ﬂlﬂ Hl 'i"! ma.u}r ]Il'i"i: lhl (11 I'I'l s "bl'l-ilft LIS o 'l'lir_'1'|' |I|_- i[l_h'l'lrr!-“ i.l'l[l
as e basis [or taking an action? Knowing which name appears ona
particular vard is omly hall of the answer. The other hall imvolves being
able 1o evaluate the name on the card, and then choose the contestini
with the matchinge name, inthis case [oric.

you are here » 137



if a decisfon is needed

"if" this is trve... then do something

Javaserpt is actually quite adept at processmg information and making
decisions, and one of the ways this happens is with the 1 { statement. The
i1 statement allows you we make simple decisions, conditionally running a
piece of JaaSeript code based upon a wuedfalse tes,

¥ the Lest ond,
up being true, do

If (true/false tEStw

Do something;

Il vou look at the game show example through the lens ol o JavaScop 1€
statement, you end up with code hke ths

Chetks 4o see if two things
are equal to eath other

\_
\V 5 There'’s a match! E’“ e

if (chosenContestant == "Eric")

alert ("Exric, come on down!"):

No semitolon sinte this

The true/ False dest s st af,{uaH'?l the end
alwuays placed between of the if statement
paventheses This is the end

+he i stabement

The 1_{ statement Erc, come.on down!
is an excellent way —
to c_uncli’tinnally

run a Pier:e of code.
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decision making

An if statement evalvates a
condition... and then takes action

Every LT statement sticks to the same format, You wsed
this tormant already when vou added cookies w iRock, but

here’s the breakdown:
| it "I* 2 { ,+ Test pandition

Statement

This tode MUET som
ehow
evaluate do frue o false

There ave a lew things to k:'r'p i i about the format of the 1€

""dﬂ"{ J:ﬂ' ﬂﬂak! %‘.hf tode statement. First off, hARIRTA Onlv ri one FIIII:'I.'J." of code, and it should
easier to vead. The indented appear indented just below Lf and the test condition. Althongh o
statement s part of the “f " stractly required, it's & good idea to mdent this code so that vou can quackly
see that it s part of your i statement, Here are the steps required o
carry out a decision with an 1 £ statement;

o Enclose the troe/ Ealse test condition in parentheses,

};" e Indent the next line of code a couple of spaces,

9 Write the code that gets run i the test condition is e,

Match up these 1f statements with the actions that should go with them.
L
if [(hangey) numbDoputs *= 127
if (countDewn == 0} iperName = readCookie ("irock username®};
if (doputsiring.index0f("dozen") 1= —1) awardPrize(}:
tf (teztScoce > L0} goEzat ()
1f [lauilty) alsrt ("Houston, we have Life-ofF . ");
it (winner) alert ("She's innocent!™);
1f [mavigator.cookleEnablad) grads = "A%;
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exercise solution

Match up these 1T statements with the decisive actions that go with them.

ise
L!ltla“ true |$ the fl:l‘ln& ¢ ontains

the word "dozen

LR Ir:!.'!"..-':l numbonuts *= 12;

if [countDown == 0O} imerlams = readCookis ("irock username™};

if [donubEString.lndax0rl ("dozen™) awarderize(li

If [(testScore > 0} goEat ()

if [lguilty) \-\\ alert ("Houston, we have l1ift-ofE.");
[Winpet) e alert ("She's lonocant!™);

if [navigator,cookieEnabled) 1l TR"

i brue if browser tookies ave
Ewl'br‘ midns Nﬂ'T il,.ii‘{-_xlh cnﬂbkd

50 3m|‘ET‘ must be Fa]-:e

What the heckam I
suppesed to do IF there's
more than one choice?

Do this...or else.

Just when vou thought JavaSeript had everything covered,

£l rL|31'1]1E||;._:1IIJI of thie on l.'|-|l|:||"f.' ApEars. Actually, choosing

Ij!']\\ LR TR Ihi!'ll e CabElere i‘i'lll| il Hj- HI[' lI]'lH'II.'I!"I.

atall... chocolate or vanilla, decal or regulan it secims many
choices actually wvolve one thing or another. That's why the L F
statement can be tweaked to allow [or making a decision and then
taking one of two possible actions...or sometimes even more that.
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decision making

Use if to choose between two things :

[ ™ "
-
A pwist on the 1€ statement allows vou o choose between two L: Sag, %
' “e- &l
-

possible omcomes. Back at Naesa Make @ Dead, Eric’s strugeling 1o
make a decizsion just lke that Presented with owo aliernatves, he
st choose ome or [I:]l' “[h"f‘.

":JSE J!" 15 Eru:','!.

Fivst option...
if (true/false test) <l OB e
ond .
Do something; recand opt
else . i

Do something else;

Life 15 rarely as simple as choosing just one thing. The
if statement gives us (and Eric) the ability to pick Case A
or Uase B, But how exactly does that ook in_JavaScript?

if (chosenCase == "A")
openCase ("A") ;
9 What now? How do we =31

what to de f ehasenlCase
wn t equal to N7

you are here » 141



if more than oneo option

wmultiple
You can makeY decisions with if

Using an i f stalement to take more thin one action means (urming it into
an if/elze statement, which gives vou the option of running a different
|Ji1'<':' of cowde af thie tiae £ Balse test fals, II15 lika: 4.1\'5:1;_: of the test s Lk,

runt the first piece of code, and il not (else), run the other piece ol code.

if (chosenCase == "A")

MEMy - TITE IF_./L-_-[‘ 1
openCase ("A") ; True ol & £ ;tr}tf“':Eh'E Conzish s
Pozsip|e CULL opnes
else Tor each possibf i

test Condition ¢ ve-of the

openCase ("B") ; False

Eric chooses Case B, which means the chosenCaze variable will be
“B.7 Sasinee the first test condition = alse, that wall trigger the 1 £/l se
statement o run the e 1se code. Unfirunately for Erie, Case B contains
donuts, not the stack of money he was hoping for,

Case B

Uh, can I change
my decision?
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decision making

Adding an else to your if statement

The formating of an 1£/=1 5= statement is very similar to the
it statement. Just tack on the keyvword el se along with the

nther r.lil."l'L' of code to run i the test conditon is false:

| if ’+ E { ,+ Test condition

g 2

| Sratement] ’ + a \

e
mt:twrd EI_E.E iddl
dnother ¢ £ a0
R il

[£ bhis is False,
this gode is run

| Statement? ’+ D

I-].—'ll .'I.I.EI:I ol .‘ii"i'Hl'I.lI Colrss Hl- HI'riIFII 1w iy J_f shaterment, ﬁllhﬁ\' |||:r‘!i1' ."iTI'E?!i:

o H.u'r [l']i_' ]il!":.'\'r'lill'l':l r‘l!"l‘ .'i"li'r |||_t_‘ {’]_'I'}“ HIH]| itilll stalerment,

e Im'h'.nl IIH:‘ Tiesl ﬁr'H' nf' 111{!:'. RS |-|.'|'|I|l' -:rl' Spaces ﬁ'l]' r1".u|:||:‘:ﬂit'y,

e Writes the eorhe that gets run il the test condation is Gilse,

there .
Dumb Questions

Q: Why isn't there a semicolon after the parentheses in an
1f statement?

A: The rule in JavaScript is that every statement must end with

a semicolon, and the 1 £ stalement is no exception, However, the
if slatementisntust if (Test Condicion), IU'salsathe
code that qets executed if the candition is true. Thal code does end
with a semicolon. So the 1 £ slatement does end in a semscolon, if
youl understand what exactly constitules an 1 £ stalement,

(‘;.l..: What happens when the test condition is false inan 1 £
statement that has no = | =< clause?

o

A + Nothing at all. In this case the value of the test condition Rerally
rasults in no action being taker,

Q,: Is it possible to use more than one =1 == to choose
between more than two possible outcomes?

A: Yes. It's certamlby possible to structure an 1 fle] se stalement
to support more than two outcomes, but it isn'tas easy as just
addmmg extra = | 5= clauses, You end up nesting entire 1£/=1s=
statements wathin each other, which can quickly gel messy il you're
making a complex decision with lots of different outcomes. The 1 £/
=1 s5e approach isn't wrong, bul JavaScript offers a better decision-
miaking structure lor this siwation, the awitch/case statement
which you leam about a bit Iater in this chapter
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Stick Figure Adveniure

An adventure of epic proportions

Ellies writing an interactive adventure story called Suck Figure Adventure,
Her progect involves decision=making at every turn i the story, and she
hopees Javaleripr decision making may offer the solution o her problem of
putting the advenore onhne for others 1o enjoy,

Stick F|5urt Adventure presents
{F: mt-'Er with a web—based

Intevaitive stovy, experiented b
a hevoie stick figure '

I'm heping JavaScript
will give Stick Figure
Adventure the

interactivity it needs.

Ellie dreams about Lhe
twists and turns in
the plot, bud oz

a little Eb@h{ how {-;.
make {hfm F| 1.1-,;].{-_1?.-

Ellie wanis the onbine Stick Figure Adventure to len the user
to navigate through a story by making one of two choices
at each step along the wav You can fullow along with the
accompanying Oles available for download at détp: £ Sooma
Seadfirstfabonm d bonks Affs /.

144 Chapter 4



The adventure setup

The Stick Figure Adventure story is a series of scene screcns, where
cach scene 1s an image and a description. More importantly, each
seene iwolves making a decision between one of two paths that

TILowye fl]l' 11”]'}' jllll!tg I iI.IIEJlI'Il."I' BLCINE.

-

Each seeme always presents

Em{h’ two detisions ta
advarte +he ,-bw},

—_ — = = 7
Scene 1

Fork in the

voad

——

Theve is always a "eurvent

stene that represents £he wier'’s
r,uv-r:nf: fmrﬁm 1 ‘E.ht ﬁﬂ-v

your pencil

¢

Scene 2

Little house in
+he woods

Scene 3

Bridae
overlooking
s{‘,rcam

decision making

Steres 1 and 3 have
dl!l!i.'l:iuh.‘: {.hﬂt lead

E¥En more stenes

Every stene has a
unifue steng rumber

Write the code far an 1 {/=1 52 statement that makes a decision for the first
three scenes in Stick Figure Adventure. Hint: A variable named decision
already stores the user's choice, while the curScene variable will hold the

resulting scene .

you are here » 145



sharpen solution

8 your et

hhtmn Write the code for an 1 f/2]1 5e statement that makes a decision
for the first three scenes in Stick Figure Adventure. Hint: A

) variable named dec i s ion already stores the user’s choice

The detision HT.;:}:' while the cur Scene variable will hold the resulting scene.
e &t wiFy & LiSsHan

ak any gen paink v

b Lan DE
’ch; ﬁ*ﬂ-l*r T J if (detision == 1)
erther | or

I:!: turSeene variable holds

¢ turrent stene, and in -
this £ase advantes the seene Lt
based upon the user’s decision

Move to Stene 2.

Variables drive the story

I.{'['h take o closer ook at the pwo varables used n Stuck |'_igljt'f' Adventare,
which are crimeal m respH rr]1'|i1:g o wser decisions anc then rnl:l'l.'illhl‘ the
story along accordingly,

0 a goens 1

W decision Tores
— [he decision chosen by o g ot
ﬂ the user, wlinch is abaiys ;
e Tl el curScene "
either | or 2, This decision - ;
: 3 : I'he current seenc in the story,
determines the next scene m SR }
\ which is always a number
£ SIOTY. + ; :
. ' matching a scene, as in Scene
|, Beene 2, ete,

The dacision and curScane variables work together to store the
user’s decision, and then use that decision as the basss for moving the swory
.’|]u:|:|g. 'I-Inl:-i ]J'l'rhl.'l'..\i!‘ |1"|:H,‘:!|:i 'il.‘it‘.il- |_|‘*r|n| SO 1ok SOeTie A% l|||:~ sl |r':.' ol |n['|||lt|.~.-'.
to undold, all thanks 1o the 1T/21 52 stalement.
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decision making

But part of the story is missing

The 1 £/elae statement works great as the engine lor the
decision making part of Stick Figure Adventure, but the
endire story 150t geitng oeld. Each scene mvolves both an
mage and aoext description; both the mmage and e are

The “new’
furvent sEene.

: : . j r — — —

displayed Tor a ghven scene as the story progresses. Changing Scene 2 =
: e e

the current scene number is suftlicient (o change the scene J

image but it doesn’t help with the scene description texe. I

|
The user thooses .
neve ot | AR

leads to Stene L. ‘hhc

Scene 1

Scene Peseription

"Wou have arrived at
a. cute little house
in the woods, "

A PNG mage
e similar a The itene d Bt
GIF imate bk PNG it lefE out pegmre

s 3 newer, widely  only one 3edin, s

The stene rumber 15 swkficient

bo set the stene imdge sinte
the stene image Filename

Eﬂcf"l:ﬂﬁ if.ﬂhda'f‘d hkfh h e
# e Bimn 'H'n: stent mrnbt' F-\ P |'ul [ T |ths¢ tp
B T sfa_scene2.png & =T -EnE deCifion

document .getElementByTd ("scensimg®) s 6rc = "scane™ + curBcene + Y.png":

With the ability to only run a single piece of code m ‘ L\ 1. )
each part of the 1 £/e1lse statement, vou're limited to vhwE“
only one action. In other words, vou can™t display an

image and show o ext deseription. How would you do more than one
thil'lg in respanse to a decision?
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more than one thing

Compounding your JavaScript efforts

Ellie needs 1o be able 1o do more than one thine i each branch of 1ffelse

code. She needs to change both the scene number and the scene description Chﬂi‘lﬂf the stene image
text socthar the follonwing two lines of code can move the story along: to the ht‘ﬂi‘;ﬂ thoten stepe
document.gatElsmentById ("sceneimg” ). 510 "scens" + curSceEns + “.png"r

alert (message) ;

prs‘g"itf +he stene du!ri?‘l{,mr meiiane
for the new stene to the user

Ah ha! A compound
statement lets me treat
a big chunk of code like
it's one piece of code.

The challenge is to do more than one thing even though JavaScrpt only
:l”i s 1..|=.II Ton gl o \.ili:lj'lr' |Ji|'H' 1||' el e, '|-||1' *-'|I|I1Ii|rr| in H nnmpnund
statemnent, which leis you frame a chunk of code so that it appears i the
seript s asingle prece of code, Greanng o compound statement, s done
by surrounding the series of statements with curly braces ({ | ),

tothat () = J statements
doSomethingEl=zel) ;
Mateh ~ > |8
gf‘:hmﬁ ahd dBThiﬂ- ‘ h .
losi
;‘”::ﬁ;‘;‘““ doThati); = 1 Statem ﬂ.t
tha code. dnsomethingElse i@

____>8

With one compound statement, it's possible to build 1 £/21 3 stitements
that do more tian one thing ineach action branch:

if (chosenlicor == "A")
= "donuts™;

10U won & Dox

Do more than one
'E"llhﬂ '|p-| tac}. ﬂf-‘buu-f-.
brarch of an if/else
statement.

of donuts!l")}

]

1 won o a pet rockl™);

prize = “pat rock™:
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Q,: How exactly does Stick Figure
Adventure use variables to drive the
slory?

A: A any aiven moment. the

curScena varable contains the current
scene number, Each scene shows a

scene image and a scene description, and
also presents the user with a decision
allowing them to choose between one of

two scenes. The deci s ion vanable
contains the user's scene decision, 1or 2,
When a choice is made, the value of the
decis=ion varable is used in conjunction
with cur Scene fo determinge the new
scene. More specifically, the scene image

is changed using the value in curScene,
and the scene descriplion message is
displayed using an alen box,

therejare no
Dumb Questions

Q_,: Why does it matter that a
compound statement crunches multiple

staleimenls olo vne?

A: It matters because mary parts of the
JavaScriph language are structuned around
the: idea of a single statement, It's kind of
like: how an aidine allows you exactly two
carry-on items. Nothing prevents you from
stuffing o bunch of stulf into those bwo
carmy-ons as long as you stick with just the
two, So compound statements are like a
piece of carry-on luggage in that they allow
you to stuff multiple stalements into a single

“contwner” thal is perceived as a single

statemnent 1o the rest of the scnpt.

decision making

Q_; Why don't compound statements
end in & semicolon?

A: Semicolons are reserved lor individual
statements, nol compound statements, So
single statements that appear within a
compaund statement must have the trailing
semicolon but the compound statement iselt
does not.

(\:!,: Is a function a compound
statement?

A: Good question! And the answer is
yes. You might have noticed that code in a
function is surrounded by curly braces, For
now you can think of a function as a big
compaund statement that you can pass data
into and out of.

_@mymrpmcﬂ

Rewrite the code for the first 1 £/2 1 =& decision in Stick Figure
Adventure, This time, use compound statemeants to set both the
scene number and the scene description message.

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------
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sharpen solution

- your pencil

hhtmn Rewrite the code for the first 1 £/2 1 5= decision in Stick Figure
Adventure. This time, use compound statements to set bath the
scene number and the scene description message.
The r.’.urrg-,-,{ SLeEne
rumber is ad‘j.,.;{-_cd
decision made by Lhe

e g T T
k—% turSiene = 1;

The seene deseription 2> message = "You have arvived 3t 3 tute little house in the woods”
Mtiﬁa‘: [+ S-E‘L q}ﬂ f
makth the new stene. } ...........................................................................................................

else {

Start the compound ey
shatement with an /_’ﬂr&znc .?.‘.,!',‘ ........................................................................................

opening, turly brate

s 2 good ided do [/ _gtrrrreres e s
indent the tode he Eompound
within a Eompound El:‘ai:m:ni with 2 A di-F-F:r:h{ EEne dﬂﬂri?bon
atement tlasing tuely brace. message is set for Stene 3.

BULLET POINTS

s Usethe if statement to conditionally run a single piece

s Use a compound statement 1o run mulliple pieces of
of JavaScript code. Javaseript code in place of a single plece of code.
m Thelest condition in an 1 £ stalement must always m Creale a compound slalement by surrounding mulliple
result in true or false. individual statements with curly braces (| )

m Usethe iflelse stalement to conditionally unoneof  w Compound statements allow the action pans of i £ and
two difterent pieces of JavaScript code. 1 fle1se statements (o do more than one thing.

150 Chapter 4



decision making

The adventure begins

A few compound statements combined with an 1 f/elae
decision e toened Bock Fieare Advenore i the

Seere L
I?t‘?_"'ij‘ll‘l‘i'l]g.‘i 1-|1- FEi in [1‘1_-11'[i_'|.'|."' El[]l'ir]l‘ .“1”'"&‘. h‘!" 'ﬁ"l.'l:l an i:[." 'l'l'i:l'!f
1o becomimng a fully-funcioning onbine advenre!
Etere | 0
- L]
*
.
@t .
0 b e E'_. P sl
I
b th.
o *
Button | thooses K

Dretision |, which
leads the user to

Fram Swne LI !Jh

You Iave arrtvend i & €ite Tkl houas in the wood.

mm”ﬂl‘imhhm

El ui:.‘E.un L thooses

Ctene destription text is e :
anh.\r.gd in an dlert box. Dtt.lsmn L, whith

leads the user to

Eunt !I

Sweet! The first
few scenes of the
story lock great!

Plessr chosee- 1] ]

L‘:ﬂ:ﬂmthm“.“”

&=
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roots of the decision troe

And now, the rest of the adventure

Acsingle decision hardly makes for an inmteresting interactive story, Butr Ellie
has plans, weluding several more scenes that make Stick Figure Adventure
consterally more inrgwing Together, these scenes make up a decision
tree that vou can use o chart the different paths through the siory, Scene 2

The title stene leads 4o
Stene | regardless of which
detision the user thoozes

Scene 0 Scens 1

o Take the path.
Stant the
stoTV, F{*k n 'Eh:

T’HE ih‘l:"ﬂ r— voad ¢ Take the bridae,

Scena 3

The new title stene sevves
as an introduction to
S‘Illf.k FIH_'IH‘E ﬁdu‘:hb‘rg_

L adddivion 1o adding more seenes o the story with new twists and tarms,
Ellie las also ereated a new mtroductory ttle seene that appears before
the first seene mthe story (Scene 1), The atle scene (Scene (0 s anigue

in that it leads to Scene | regardless of whether vou choose Decision |

or Decision 2. In other words, Scene U s not a branch in the story, bt
-||:|'i1l":-llil_l[ll!i| I:E||' up:-:lirlg l.'n'diH. .I-lill' W sCeies :|tHJ: l:lEll'Hl:'l"‘%- e :'L';i:l'!.' ﬁ:l'
wou to download at St S soeone freadfinstfabacome ook £ fifis £
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decision making

Scene 4 Scene £ - o

o' =gk by T be
wl'l:f,'h ih wincliom: o
m‘{j‘nu:d... - &

window

0“’:1“& aronmid s,

Scene 5

@“En'ﬁ al wilch,
9 Wave at w flrh.

<

These detitions lead back
to :{wy—:hdlnﬁ stenes

Eaten by witth
THE END

o

These scenes are
dead ends .I.{,g.,gl]?.' Scene 6

Eaten 'l}]l' troll
THE END

o Sav hello w troll,

Walk across bridee. sl
o Scene T Scens s .t E 0
'
Q Gaze into stream. Lo
To be
= = IS =
- —eed.  CONTINUEG:: Rrmeea

Qlfllmiu il R T Q

sIrcanm.

- -ff%ﬂhlﬂ
PQOAWEWR

What would the Stick Figure Adventure decision tree look like just using i f/=1=c statements?
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I don't know __.it depends

Tiered decision making with if/else

Even though each decision within the Stick Figure Adventure decision tree

only has two aptions, Ellie realizes that later decisions are dependent apon

l'il]'l'it'f THIES, H]]' 1'Ni|"'|[l!l'.‘.. LRI Lr el W (] H('I'Ill:' .-P 1i'1|[1i ||"|I‘ hr}__{inr]iu}_{ Hr |I|I.‘

If (curScene is 2)
If {decision is 1)
Jump to Scene 4

story, the wser st follow aspecilic path: !“m. e 7
Jump to Scene §
Scene 2
gowna
© _ Lithle house ©
Fﬂ"‘ . th ﬁ i -ﬁh ws J\
'r-uid
Sceme §
Eaten by
witth
Scama &
Bcenn 2

Is it OK to put one
if/else statement
ingide of another?

arvaEnie e
JLTTY RIEE, LEF

154 Chapter 4

Wiekeh Q
wirlow

If ([curScene is 4)
If (decision is 1)
Jump to Scone B
Elso

Jump to Scene 5

SEVE TSR | CeFLCAE eI Ta
B AOEE & L BELFE LPRL LAY

decide what scene is next. She necds o factor in the current scene, Cne
soliition 15wy use nnl]lipﬂil' if/elae statements in such & way that you
ﬁl"‘"l 1']“'('k [l“' Crirrenl s, -1[H| 1]“'” l-lkt" '-H'ri.ll[l |?;.I.‘\|.'1.| lFI]HII. ”“' |.|"i"'|'15
decision, But this tiered decison-muking approach imwolves an LE within
an 1f.. g seemingly strange proposition,

That s, untl you consider that we make tered decisions all the tme, Have
youl ever answered the question, “would vou like fries with thae?™ This
‘J”"Z‘\li”ll 'I'r.'ll"']'!lu j““l WS i ”“Il'r' Ii i | F-illi'“!.. II!E' 1J|||"‘1li”” i'l IHH‘H'l:l H[ll FI1 &1
arswer vou've already prosadisd, such as, T bave o chieeselmrges™ This
is a tiered dectsion because Lter questions (foes?) are dependent apon the
answers (o eardier questions (¢

heeseburger ar salad?),



An if can o inside another if

It's perfectly legal to place an 1 £ within L (areiat == 6n
[3f  peantFriss)

an if iII.];I'I.':l."'u'riE'rl_ Remember, an 11

The nested if

statement s still just o staement, just

decision making

"cheessshurger™] |

= WL rlest:

bemg vsed as the acton pan of another
1 £, In other words, it's OK o [ollow-up
one question with another question. An
i £ within another 1 £ is known as a

nested 1T stalement.

- arpen you pec

|
-':1_:;& _f _-_-Lu';r:_l e "salad")
if (wantFruit)

order += " fruft";

7

A quitker way to 13y order = order +
so that the mi:?u‘[; is salad and P’rul{ o
theeseburaer and friee

Sbﬁmtnﬁ D‘n|']'
tome into play

it the outer if
ttatements Sre Lrue |

Write the decision-making code for Scene 0 and Scene 1 of Stick
Figure Adventure, making sure to use nested 1T and 1 i/aelse
statements when necessary.

111111111111 B T T
memEmEmEs ey L EEEEREEE SRS RAddSis AR AR T TP A P A T T T i
------ B LT LT
------------- TR LT
111111111111111 R TR PR

e e L L R R LEE}
................ T T T T LT T N R LR PRI s I N TN R T
............ B T T T R L E L T LT L s R gp eSS I PP A o e e
-------------- B T T P LT

you are here »
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sharpen solistion

mﬁﬂn Write the decision-making code for Scene 0and Scene 1 of Stick
Figure Adventure, making sure to use nested 1f and i f/else

statemants when neressary

Seene O always leads to
Ciere |‘sn‘mnﬁﬁ£4# Et‘tﬂlt&hgf
rla-f:auent is needed. dﬂ-‘-ﬁpﬁm - ’

if (ewrStene == 0) {

...........................................................................

ilinl'!; T A . e sl - PR R R AR s s
”"*’ theek h e "F - T Al - DI s i R e e

it's Seene |
..... e R i 8 S e  ackC e VA LN S
else if (ewrSeene == 1) {

A nested if /else

shatement handles .
{he wser's detision | !
-Fw 5 I i LRl oy

AR R

B . AT I.-.I.....-'.I_-_-'-‘\l: <
‘fa‘r -Ef-u-..;’] !aE-." m“' '.w.'i-...:

B T e R R P PR PR TS

fnden{:_.'rl:ion helps you to
::ﬁ::mf:&ﬂ::nh e It is extremely important
evs. to eavefully mateh opering
and tlosing brates
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Your functions control your pages

A pair of buttons (717 and "2 on the Stck Floure Adventure web page
s -how users move through the story, When they decice o click one of
the buttons, the changeSacene () function s called 10 change the scene
based upon the decision buton thae was clicked.

function changeScens (option) !
|
</Boript>
</head>
<hody>
<divy sryie-"marqin—top:lnﬂpx; text-align:centar™s

Flease chooge:

o

The changeScene () Tunetion receives the user decision
117 o “27) s ts only argument. This prece of mfirmation
15 all the function necds to change the scene. Specifically the
changeScene () lunction handles three things:

o Set the curscens variable o the new seene number.
Set the message varable to the new scene description text.
1 essane Vark w1 iptio

e Change the scene image based upon the value of
cursScene, and display the scene description text message,

{im(' .'i.\.:l:' Soaneim; e Soenal Jq = ok E L= re -
1 = 1mg = s SOSnm « B a4t Iﬂ._«.. ;.'iqu]' .PuJ."-E' ture o L
. {=<Dr

<input & o P ey AR " :
% p_ '__‘r’F-‘E' qt:llttun id="decigioni” valoas~] anclick="changage

nput type=*bhutton® jd="decisiopnz~ valuya="g" -.-r*i.i;k i fl“ ey

2 I =TchangesScene |

</Sdlive
</bBody>
</html=> R

decislon making

—_h’

The web pane has twe
butions that ave uwsed to
determine the newt stere in

the story

you are here »
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pseudo whar?

Pseudocode lets you map out your adventure

Ellie has a prety good general idea of how o build the changeScene () function 1o
implement the Stick Figure Adventure decision wree with_JavaScript code. But, the sheer

number of decisions can make 1t a confusng proposthion onee the coding begms, Sometimes,
1's helpfial w first write the decision wee in pseudocode, wloch s a casual, more readable, and
also very unollicial way ol expressing seripting code, Once the pseadocode is knocked o,
the real JavaScrpt code will be much clearer and less error-prone o write,

> W(cuScens is 0) \4
Eath top-level ——

£/ else skatement Jump to Scene 1

vepresents 3
di tﬂ_-n{ stene:

If (decision Is 1)

Set Scene 1 message

Ju to Scene 2
The inner i£/else o S

!“H‘!‘zmcnb take
attion based upon
the wier's detision.

N e

Jump to Scene 3

Set Scene 2 message

Set Scene 3 message

Else If (curScene is 2)

aamne 1

'Furi‘m‘ﬂ"!
voad

thereqare no

Dumb Questions

Q_,: Pseudocode looks a lot like JavaScript code. Why bother? Q_; Do you have to use curly braces when nesting 1 f

A: You don't have to bother, but the idea is to smplily the process
of converting a complex tree of logic into JavaScrpt code, and ol
the same time minimize the risk of making errors, Since pseudocode
doesn't have the same kevel of detail of JavaScript code, you can
focus your efforts more on the logic of how one scene leads (o
another, as oppased to making sure every curly brace and semicolon
i5 in the right spet. Dnce you're comiortable with the pseudocode,
translating it mio JavaScript code is fairly automatic.

158 Chapter 4

statements?

A: Me. In fact, il you're only nesting & single 1 £ statement within
another 1 f statement with no ather code, it can be simpler to leave
the curly races off since you technically don't need a compound
statement. However, in a complex nesting of 1 £ statements, it can
be advantageous Lo use curly braces even when not strictly neaded
just o make the nesting clearer,



decision making

J avaSnript Magnets

The changeScenes () function for Stick Figure Adventure is missing a few pieces of code. Use
the magnets to finish the missing code from the scene diagram on page 152, Note that not all
of the scene decision code is shown—a few scenes have been left out intentionally.

funetion changeScene (option) |

e,
r

var message =

... eurscena == Q) |

CUrSCeNE = .ir-c- H . . g e
message = "Your journey begins at a fork inm Lhe roac.t:

lourdcene == 3y

joption == 1] |

curScens = . ... ‘ . _ . S—
i her side of the bridge and ¥

z = A trall lives on the othe

message = "SOrry, @

niyst became his lunch.":

cursScene = i

= {yal of £ oll. g
message = "Your stare is interrupted by the arrival af a huge tro

{cursScens == 4) |

if (option == 1) [

curScene =

=3

clurSgens = H

C : f the witch's sTew.™7
message = "Sorry, you becama part of Chs

- img™) .sxc =" na" + curscens + ".png
document . getElement Byld ("scenelng Y .BIC gca

alart (massaga)l ;
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JavaScript magnets solution

JavaScri]}t Magnets Solution

The changeScenes () function for Stick Figure Adventure is missing a few pieces of code, Use
the magnets to tinish the missing code the scene diagram on page 152, Note that not all of the
scene decision code is shown—a few scenes have been |eft out intentionally.

Funetion changedcene{opt ion) |

var message =

if =
..[v:ur:.-.l:

curscene =

=na == ] |

S
journe Zle ! t a fork in the road.”i
message = journey begins at

i .

a troll lives on the other slde of the bridge and you

lunich. "

_—

| else -
" i troll.®
- r {5 b | s -: [mf=] TC 3 [
meszage = "TOUE stare {z interzupted by the arcivadl of a hug (= i

cenea
!

e - a )
7 art of the witoh's STeEwW. 7§
message = “M, you becams part

T o,
aneima” ¢ = "¢ ™ 4+ purScens + ".pngUy
documant ,n;_fetE:lumen:ijT-:'.-i"scsue.m-g j.src soane

alert (message) ;
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decision making

Going on a stick figure adventure

The Stick Figure Adventure seript now reflects the entire
decision tree, allowing vou o navigate through the story
along several dilferent paths, Here's one of them:

TARE
Tig PTH

Click aither -
./'T bui'[-ur.lli_-n
g Start..
Plea thoone: 13| il
’\ Ciene 3
Ceene O L—’)

It's awesome seeing my story
come to life on an interactive
web page. I can't wait to get
back to the story writing.

Steve &
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drawing a blank

Stick figure inequality

Linfortunately, Ellie 1s already encountering a problem with Stick Figure
Adventure. After releasing the page 1o a few [riends for testing, a few of
ll“'“’l II-“-" ['ﬂ'IJUI'IL‘lI- W slrange 1|'|-i['|f|| W ||]||| d‘l.“-'l‘fl-"l'j'!‘ L1 1‘|||'|1r1| INEESAEe.
The “whost window™ 15 sokated o when a nesw adveniure s started
alter ending a presious one, So the problem 1s somehow assoctaed with
moving to Scene O from some other scene.

Ghost windew t‘-m‘h"h'ﬂ'}
no mEssade at all?

wEiCﬂME to

STICK FIGURE
ceemmmmmeans ADVENTHPE

The empty alert box is
confusing. I'd rather it
Just de nothing.

:’/ 2

As it turns out, there's only two scenes that have apath back to Seene 1
Seene 5 and Scene 6, These two scenes lead back to Seene U because they
represent endings (o the story; so it makes sense to start over at the beginning
cce the story ends, 5o Ellie isolates the code in the changeScens ()
furerion that handles changing lom these twe seeties back to Seene O

...... if (curScene == 5] |

curScene = 0; \'—\ Stenes % and b both set the
o S turfiene vaviable but do rething
irScene == ) | //T_tn the message variable.

—t

Although nothing obwious jumps out mesuch simple code, ke another
look at the code gt the botom of the changeScens () function

that takes care of changing the scene image and displaving the scene
descriplion text,

document ., getElementById (" sceneimg™) .src = "scene” + curScene + ".png";

alert (message) ;

L Display the stene deseription text,

whith is shored in the message vaviable.
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decision making

I= Psst, I've got nothing to tell you...

The problem with the Stick Figure Adventure code is that it always
displays an alert box with the scene deseription message, even when
ll‘l“l'l:'r.‘i T IT]{'hﬁi‘lE‘ﬁ' o 1]‘[:‘;"’]!;13’, Ii"l:j' 'I'r'h || HI:"{'.T'II" “ ‘n'ﬁ'l [[s]] rt':“il-'l'l't"l“l-_r‘ P
acdventure, Bul how can vou check 1o see if the message varable
actually contums scene deserption texit?

We need 3 way to make
sure the alevt box u
not displayed when the
message variable is emply

The solution involves checking the message variable for empty text (")

I fowre l']i!ﬁ.l rL;i'g.'in[!_l' thie alert has, Ol 1o ]rllt it anwithier Wil ”"]1." -:ﬁ.-ipl.'i'!.’ the
alert box i the message variable s not equal 1o an eopiy sicine. Granied,
that seems like o backwards way ol solving the problem, but remember
that you're rying to come up with a troe/ lalse est for when it's ORK o

The deue G any stene display the alen box.

D'HI-H *l'ﬁih &E'ﬂt b _|l1.~'l as the :’fEll:tlil\_v' lJI!R.'l‘Ellul (== allinws ikl o chieck i twio items are the
sarne, the nequality (=) operator checks o seeal tvo wems are different.

if {curScens != &)
ﬂlEILfErT'l'IHJ':I.I-ulJ'.".f, You naven’t been eaten 'tJ',' the trall.%j:

@ Rewrite the code that displays the Stick Figure Adventure scene

description meassage in an alert box, but this time make sure it
only displays the alert box if the massage actually has text data.
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making true/false comparisons

— Gt ywrpmcil

mtmn Rewrite the code that displays the Stick Figure Adventure scene
description message in an alert box, but this time make supe it
. + Iy L anly displays the alert bos if the message actually has texr dara
it 15 Trut on
mEsiage ;m{.ﬂﬁhi 3 it |—
nan—empty string IFM“JE’E By '} ....................................................................................
of text. .. Alert(nessane);

.........................................................................................

Crafting decisions with comparison operators

ry SR LI alie e : ¥ et e H LA 1 P, e
|:.fi'IIII]II} ..mrl it """!”? ~mnnlllh} nmly COMPAison Operators you're |_l[-d l':.. to True if % is GREATER THAN
[imd wsetul as vou continue building test conditions and moking decisions m your ise Jal
BEF ; E : ¥ otherwize talse
JavaScript code.,

Equallf‘f I“gqualiw Less than Greater than

K=Y> x Il=y x <Y X >y

True if » EQUALS Kﬂ

True if % is UNEQUAL TO True if = is LESS THAN
y, otherwise False ’ A oo Dalcs ¥ otherwise false

Negation Less than or equal to Greater than or equal to
'x X <=y X >y
) N

Falee if x is true,

| n "o ‘I'...‘.;I.E u s L.E..EE THHN OF, T - :f Lo L£DEATEDR TiAL AR
true o % s +alse. = ; fag s ITWE iT ® 1 QRITI ER [ AN LR
EQUAL [0 Yy, etherwise EQUAL TO ¥ otherwise Lalse

JavaScript operators, such as these
COMPArIEOn operators, are used

1o buld Expra-&'sitms, which are
chunks of JavaSorpt code that are

= and == are very different animals.

somehow combined mto o single valoe, 7 Make sure that when you Fﬂf&ﬂd to
Expressions made out of comparison «¢| compare two values for equality you use ==,
pperators have a boolean (orue/false) Wﬁtﬂl‘l it not = Otherwise, you'll end up assigning
result, which makes them handy for ) one of the values and potentially creating
COTISTTLC :i': FET Eif:t'i.‘-‘l( t1] |1l;lki||g_: ||:!}_'"i1' “‘|'||:|I-_'| é a'” kfﬂdﬁ cf new and unusua; bu-gs'

LE/ el se satermenls. :
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-dﬂra];ra

Dum

Q,: Why does the negation operator only use a single value?

A: While most companson operators require fwo operands, the
negation operator requires only one. And its job is very simple:
reverse the valee of the operand. 5o, t rue becomes £false and
false become true.

Q: I've seen the negation operator used on a value that isn't
a comparison. How does that work?

A: Code that uses the negation operator on a non-comparison
value is taking advantage of a detail regarding how JavaScript
determines the “truthiness” of a value. If you use a non-comparison

noe

Questions

decision making

value m a sifuation where a companson 15 expected, any value other
than 11, 0, or "™ will be automatically interpreted as t e, In
other words, the presence of data is considered a £ rue valae from
a companscn perspective. 5o, when you see the negation operalor
used on a nor-companson vadue, null, O, amd ™™ are negated to
true, while all other values are negaled lo £false.

Q,I Hang on, what's null?

« nullis a special JavaScript value that represents the
absence af data, | makes more sense in the contest of objects,
which are covered in Chapters 9 and 10.

This code is capable of displaying a positive message about Stick Figure Adventure. What
values should the four values a, b, c, and d have to successtully complete the message?

L
o

var guoarLe =

if {a != 10}

gquote += "Some guy“;
alse
guote += "I";

if (ho== {a * 3} |
if tc< (B / 81)
quate += " don't care for™:
glge if (o »= (b / )
quote += " can't remember®;

elas
quote += " love™j

i
else |

quote += " really hates";
]
if (tdy Ao : o

quote += " Stick Figure®;
|
alse |

¥ = e od g M e
gquote += " Rock, Paper, Scissors™;

alert (guate + " hdventure!");

111111111111111
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exercise solution

This code is capable of displaying a positive message about Stick Figure Adventure, What
i5e values should the four values a, k. <, and d have to successtully complete the message?
ggtyﬁon

var guote = Al a.m'-l.'l‘t :w'l 1{3 ‘ﬂ
a sl |4 R
if (a2 =10}
quote += "Home guy™i: = 3p
else
quote += "1} go i B
if (b == i(a * ) Frasdrseaas
if {c < (b / E)) A Labie
quote += " don't care for®: LB e T e

alze 1f (o >= (b / 5)) _
quokte += " can't remember™;

d must be False so
that Id is true

glag
ta += " lave";
que t.mﬁ:“?ﬂ‘;
} The positive message
we were looking for.

5
gupte += " really hatea":

i
quote += " Stick Figure™!
| love Stick Figure Adventure!

foaesmpa™e
quate t= " Eock, Faper, Sclssobs™)

&S

alert (quote + " Adventurel”):

Comments, placeholders, and documentation

Suck Figure adventure 1 a good example of o script that has unlinished chonks

of code because the story is still being developed. For example, Scenes 8 and 9

are hoth “to be continued” scenes stll awaiting some creative work [rom Ellie,

I|. Caln !K' |‘|‘|'k|“—ut L(§] "-'ll-_': uT]H”i!‘-hl'd H g ah i “[ |'THJ" “i‘h ]Jl;li'r‘hl Fl.l:il"l' TROTEss S0 Hlill

v ot fowged to Gl i the decails Baer, JavaScript comments make 1t possible

toradd notes 1o code without allecting how the code runs mamy way, The tomment Lext can

be anything you want
A tomment starts with a ~ it all gets ignored by the

par of Forward slashes | i ' + E Comment ' / JavaSeript interpreter
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decision making

Commwents in JavaSeript start with //

A cormment created with 4/ extends from the sbishes wthe end of the Tine,
T wprate @ cotppenl as a |Jl|1.1.L']JlJ1|.]l'J., _iu.'.-l follosy e slaslies witly o jote
indicatmg that more code 15 coming,

glsa 1f lcurScane == F}‘L—______’_.-'-‘"—_-""'-—
These limes _—2> // TO BE CONTINUED
of tode are ]
-5n¢rcd b'f +he else 1f [curdcene == 9} | To be

mtevpreter ‘—*-:‘T- // TO BE CONTINUED \—_/___,____ W

Comments aren’t just for placeholders. Theyre more commonly used to
document code so that iUs better 1J1'ﬁ.‘|l'|i2m‘] and easier ta 1In-.’|t'u-ila|m']._|llﬁt
because vou know how a piece of code works mow doesn't mean you'll
hawve such o great memnory alout i Jater, And there's alwavs the chance

Sgmhe §

iy : ] . ‘ - This
someone else will mherit vour code, and they'll certanby benelit from 5 h_f""""{"-*hﬂnf
notes about how it works, _F s the variable
initialization

J/ Indtialize the current Scene to Scene 0 (Intra)
var curscens = {7

The mitalization of the curScens variable in Stick Figure Adventure
15 clearer thanks 1o a detailed comment. A simalar comment coulbd be
wsed o clarily the nitalizaton of the nessage variable,
ﬁaﬂim a tomment
{/ Clear the scene message tlarikies what is oy o,
var message = "7 in the tode following it

Ir Vol need a comment thai B[ HATNS TTLCE than one line, YR LA

crcate i multihne comment.

Start of pommant 3

7+ ¥ {
—f

Ad 0l -a-
FIWTIINE ¢ ommends B, |
always ctaet with /#

More comment

Multiline Lomments
always end with ¥/

S_i]'lgl'E"I.illE commentls End of comment + E * FQ

start with //, while

A multiline comment can be as long as you want,

m“ltil.llﬂe comments youl just hawve o start it with /* and end it with * /.
are El‘lﬂlﬂﬁﬂ({ ]'JehFEEn /% B11 three of these liness of code are one
big comment. Seriously, I'm not kidding.
* s 4 F =
. o joke, this is still part of the comment.
/aan Mo job his i i11 f th *f
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now where did I put that variable?

Hang on a second, The
camments make sense but I don't
get why the curScene and message

variables are created in different places.
What's the deal with that?

turbeene is treated
outside of the
thar.ﬁtﬁc.:ner:' ‘:um‘,ﬁlah

o
]

var massage

</seripl>

mf!ﬁaﬂ 31 C'I"fa{fl:d
on the intide of $he
thargeSeenel) funetion

Location, location, location of variables

Aswith real estale, location means evervithing in JavaScopt. In this case, the

place where the Stick Figure Adventure variables are created matters a lot,

In other words, it's no accident that curScene is created outside of the
Scena () function, while message is created inside the fancton, The

== i.‘- I.“'l AlEs “‘I:. Eﬂﬂp‘e. W hi'.'il 1'I.'|H:|-|||‘| I.IH' [||"' | F'. h‘." |JI. o Var id]ll". HkY ‘n'l"“ ils

what code can access 1L
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decision making

Scope and context: where dafa lives

In JavaScript, scope refers 1o the context of data. as in where data lives
andd how 1t can be accessed. Depending upon s seope, some data can be
ST I:"IH"I"!:".'.-'II_I'I'ﬂ"L i!l i .‘i['l'iiil. 'l-\'hilﬂ (Rl I‘H\T {l}llil T‘| lir'l I:i [1'(' il hp["'l'llﬁt' hl(b{:k ”I—
code, such as a Tuncton, This an example of wo varables who live inovery
dillerent places: Global variable isible
to the entive seript

VAr x:

function doSomething {z] {
VAT Vi
Lotal vaviables, visible

nh{‘f within the funstion

In this code, % 15 considered a global vanable since it's created outside
of any [unction or other block of code, and therelove can be seen by the
entire script. More importantly, % is “alive”™ for as long as the script is

running. Unlike =, v 15 a local variable whose visibility is confined to the Glebal variables are
code within the doSomathing () linction. Also, v only exists while the i{g?‘t round for the
doSomething ¢ funenen s runnme - it gets created when the lmetion entive life of a stript.

starts, and then destroved when the function finishes,

So far so good, but where does that leave =z, the argument to the
doSomething () lunction? As it horns out, funebon arguments act just
like local variabiles that have already been initialized. So 2 has the same i "a
!"I.'H'I]i' Pk "_lll'. ['III:'.i.I'I]IIII.g i1. L N ] [lFII':.' I.H" iH:['I.".‘iH‘d '-Tli:ll'l.l H"I[l.'li" :lll' IIUIH.'|i:|.H:'|. &

L—ﬂf-ﬂr \fﬂflal;lt_; dre ."‘
C-\"Iﬁhd and dEl'E'rd}itd as i
dietated by their scope. | :
1 ]

(]

Dhata visibaliny 15 om o need (o know™ basis, meaninge vou should o
accessibility whenever possibile, This helps prevent data from genting
machvertently changed by code tha has no busness accessing i Do practical
termms, this means vou should vse local variables whenever possible,

— |‘_- RA‘H
‘PQOWEWR

How could global and local variables fit into the Stick Figure Adventure code?
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adventures of variable locations

Check your adventure variable score

Looking back at the Stick Figure Adventure variables with the knowledge
of lowcal and global variables, its now possible 1o get a better feel for why the

‘n'i_l.l'i'.!l}lt'.‘i Aare 1Tﬂ‘.l[1"d 'ill. 1']‘["-1‘!]'1“[11' ]_1|.j-|.l:'{1‘.‘i.

a—
h: ﬂ£ tht o i o i
\'a|ur 3 h] mic_t (._C.T-lfi“-flt‘,:-pt?= [E,}v,’[l.'"_-_|a\,r;_LEtCJ_-:i_pr_m__L
mesidae variable 1s A Initialire the furrent scene tg Se :
each time through the var curScene = 0; - to Scene 0 (Intro)

:hahﬁggﬂtuﬂ funttion,

w0 it works Kine as \ function changeScene (decision) |
F =} (1

lecal vaviable // Clear the scene message

Yvar lIlEHSlg‘g = nn:

1f (eurseens == a) |
The value of the "—"«-"T:'S'LTE:'.E =l iy
Message = "Your journey begins

turStene variable must _.<\\-} |

at a fork in the

be mainkained in Eg{wﬂtl} elsa if (curSeene == 1) |
ealls 4o the chhﬁtguu ) if (decision == 1)
Funetion, so it has 4o be CurScens = 2
a alobal vaviable. message = "yau b ri
g | 5 Ou hawve arrived ar z tute little,, "
elzes |
CurScene = 3;
mEssage = Wy, 5 di
] g You are standing on the bridge...»;

}
elie 1f (curScens == 21 1

]
Sfsoripts

The dsstie here s the need w preserve the value of o varsable outside the
scape of the changeScene () hincton. The message vaciable is
cledred at the beginning of the function, so s value dossn’l bhave 1o be
preseryved outsice of the unction. The curScens vanable, on the other
hand, is checked in several 1 £/21 52 test conditions, so this value fas to
persist in between calls (o the function. Bottom line, message can be
created locally but curScene has to be global in this example.

170 Chapter 4




decision making

Where does my data live?

Il scope stll has vou a bitthe puzeled, # may help to think ol dillerent
parts of a script as sell-contained arcas where data can live, For
example, the Stick Figure Adventure script has several different
seopes that vou couldd use to store away data.

ﬁfabaf, or 5.-,|-|F.£

r-!'ﬂ'fr' ”eﬂﬁ'.
Lotal stope

to the
ehargeSeenel)
Eu‘r‘hﬂhﬂn-

"'a-.-_.-l-""

There s only one global scope [ir creating global
vintables, and everyiling else 5 loval, Anvihang
created at the global level can be seen by the
entire script, while local data can onlv be seen and
wsed within its limited scope.

Lotal stope to eath
different compound
statement

there are no
Dumb Questions

Q__: I have some data. Which type of variable should | use to store it: local or global?

A: The waay you're using the: data will determing whether it needs lo be local or global. Bul

since you asked, the general rile is o try lo make all variables local, and only reson Lo global
if local won'l woek.
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focal and global variable face off

Fireside Chats

Local variable:

1 fined 3t helpfial to focus only on what's soing on
arvnned me, In fact, T eouldn’ even tell vou whart's
happening outside ol the neghborhood where Tlive,
and I quite like it that way,

Whitle thast sownds wempting, 1 like the security of
comdortable surroundings, [ rest easy knowing tha
no one from outside of my little area can get to me,

Ouch! Tm oot sue T believe in all this eeincarnation
Business, bt T ean tell vou that T'm every Tt as
handy for storing datia as you arce, T just don't pu
mvsell oul there [or evervone 1o see,

And when a seript needs to keep some inlormation
privite toa certain section of code, it comes Lo me
because of 1w kaack for discretion.

And that's why people sull lind us both uselul.

172 Chapter 4

That’s fair

Tonight's talk: Local variable and Global variable discuss the
importance of location when finding a home for data

Global variable:

Duadle, vou really need to expand your word view
Gret out and avel a little, check our other pares of
the seript universe,

Mavle s, but are vou awire of the fer that vou're
lirtle 1ifi is meaningless in the grand seript scheme
of things, You get created and destoved over and
over cvery tme vour linde world comes and goes,
while 1'm here for the long haul. If the seript is here,
I'm here.

And I'll admit that Ive been abused and

e or two, hut the gnaide of my

misysed 3
holcling tay value thieoagh thick and than has been
enongh o offser the problems. When a scopt needs
A picee of data that remembers s vidue and b
available evervwhere, they come to me,

Soumds great, but T vake aceessibility andd
persistence over privicy any day.



Q: What happens if actual JavaScript
code is placed within a comment?

A: Nothing! Comments are completely
igrioeed by the JavaScrpt interpreter, so
anything you place within a comment is
overlooked when the interpreter starts
running script code. Knowing this, comments
can be used a5 o means of temporarily
disabling pieces of code when Lrying Lo rack
dawn a problem or trying different coding
approaches

0__,_: Can a line of JavaScript code have
a single-line comment at the end?

A: Yes, And in this case, the code is still
run because it isn't part of the comment, 4
single-lme comment doesn 't necessarly take
up an entire line—Lthe comment is just from
the / / to the end of the line. Sa if the / /
follows a piece of code, the code will still run
Just fires,

therejare no
Dumb Questions

0_: Why don't comments end with a
semicolon?

A: Because they are nol JavaScrpt
statements. Comments are lables that do
nathing mare than describe or provide
additional information about code, sort o
ike: footnates in a book, The main thing 1o
remember is thal the JavaScript inlerpreter
igriores all commenis—comments are there
for the: humian brain, not JavaScipt.

G; What does "script level” mean in
regard to creating global variables?

A: "Seript level” is the top level of script
code, whichiis just inside the <script>
tag. The significance of “seript level is that

it s outside of any function or other block

of code, and theretore anything created ai
"seript level” is considered global, This means
anything created al "scripl level” lives for the
file af the scripl and can be accessed by any
code within the page.

Local variables store tem
information, global variables are stored

for the life of the script.

decision making

(«l: If I create a variable inside of
a compound statement, s it a local
wvariahle?

A: Yes. A compound statement
establishes a new scope level, so anything
created inside of a compound statement

has a local scope within that statement,
Such variables can be thought of as
temporary varables since they are created
and destroyed every lime the flow of script
execution goes into and out of the compaund
statemer.

(\l: Scope, flow, execution... this local
and global variable stuff sounds really
complex. Is it as hard as it sounds?

A: Mot really. The main thing to remember
is that local vanables are perfect for staring
temporary information that you don’t need
T remember oulside of a functian or olfes
chunk of code. It you need the data to

stay around bor the entire fite of the scrpt,
then you should make it a global vanable.
Surprasingly enough, most script data tends
1o be more temporary than you might initially
hink. meaning that you wil likely use local
variables a lot more than global variables.

POINTS

\illl.i.ii

to add later,

comment.

m Comments are a great way to remind yoursell of code L
m Don't be afraid to use lots of comments to document
your code so that it's easier o understand, L

m  Use a pair of lorward slashes (/ /) to start a single-line

s Multiline comments start with /* and end with * /.

code.

{lobal variables are created at the script level, outside
of any function or othier body of code, and are kept
around for the fife of the script.

Lacal variables are created (and destroyed) inside a
body of code, and can only be accessed within thal

s Local variables are preferred over global variables
because their access is more lightly controlled,
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cholces abound

Choice of five

Remember Eric, our game show contestant from earlier
in the chapter? leseems Eric has polished off his donues
anl Erruj;n'.-i.-::'-:i tora later pound of Wesae Make o Deal?
Problem s, he now Gaces a very ehalleneimg decision, .

he must choose between one of five options,

Geez, I could really
use some help making
this decision,

- .;ﬁﬁgwnlu _ AT
Poawew

How would you code a JavaScript decision
involving five different options?
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decision making

Couldn't you just use a bunch of
nested if /elze statements to
choose between five things?

Choice of five

Giood idea!l Although the i £/2] 22 statement is geared toward
making a decision between one ol two things, several of them can
be nested ogether 1o choose between as many things as you want,

if (chosenCase == "AR")
openCase ("A'") ;

else if (chosenCase == "B'")
cpenCase ("B") ;

else if (chosenCase == '"C"}
openCase ("C") ;

else if (chosenCase == "D")

cpenCase ("D"}) ;
he last case
e mfi::hﬁﬁt;tn;i;qn{n else if {chosenCase = "E")
rtnf.lll'f :
be evaluated, wlﬂ-'k'h is inekFicient =7 openCase ("E") ;

% e
"L.____-—-_._._,'l"-

Nesting if/else can get complicated

The nested 1£/el se staternents work just [ine... bt they aren’t
..l“ ||]-'|[ I"H'-Ii'il.'r"..]PI'i.II].Il'.II'!I hl'l'-'l.“““ ||H"!|.' iI'I'I:'II.‘l l'l'ii]ljﬁ Ell.'hlrﬂ'”"d
for decision-making that mvelves more than two possibialites. To
see why, work through how many boolean tests take place i the
process of choosing the last case, Case L. All fve test conditions
are evaluated, which is a bit inellicient,
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wishing, and hoping, and choosing

Wouldn't it be dreamy if you

could choose between more than two
things without having to use all those
inefficient if/else statements?
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Switch statements have multiple cases

Javaseript has a decision-making statement just for making nultiple choiee
decisions. Unlike the 1 £/ ze statemrent, which s really better suated 1w
choosing berween tweo things, the switoh/case statement allows vou o
more elliciently choose between any number of things. Let's look at Enc's
dilemma through the eyes ol a awitch/case stalement;
The "case” in
switth/case has
rothing to do with

switch (chosenCase) |
el case "A"
Evit's metal cases.

openCase ("A" }L/

break;
casa "B":
openCase ("B")

break;

rﬁ case "C":

Eath ?assih!c openCase ("C") ;
theite is coded b

uim.a a tase

Tl:-ﬂ"{tm:n{ case "D"-:

openCase ("D") ;
break;
caze "E":

cpenCase ("E") ;

The break L{Jhm:n{ e

decision making

The switch/case

statement efficiently
chooses hetween more

than two things.

The value of Erie's ehosen case is

the tontrollirg piece of information
in the switth/tase statement

The attion tode is placed
mﬁm{dlﬂ‘{.ﬁl bﬂlw I+.5
r..a{:hlr.a tase statement

Lessy
inish each desisian branek 1

b:" |mh|!dﬂ‘E.:i‘lf exiting From
entire switth/ease rf:,gffr::nfthc

Th: sw'l{f.h.l"'f.&st Si:-a'ttl'ntht

i structuwred s @ big
M tompound statement
1

[] Fact

Fact or fiction? The switchicase stalement can do anything the i flelse statement can do.

[[] Fiction
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switching things up

Fact or fiction? The =wltchicase stalement can do amything the L £/=1 s stalement can do.

[] Fact Bﬁ;tion

Unlike 1 fizlae, the test data that controls
a =witchicase slatement cannot be an
expression—it must simply be a piece of data.

Inside the switch statement

Now that vou've seen a switch/casze smtenient in action, lets break it down
and look ar the peneral format for the statement.

switch ’+ 2 { ’+ E Teat data , + E ) ’ + E { '
r% case ’ + 2 Match 1 , + i : ' The test data must be
. daJCal ""ﬂ't an

a pete of
' NOT
ision SE [} : g—p.?rt:!ﬂah—-ﬂ'nd- it does
E:::"':Eiarh — 2 u evaluate to true or False
with the tase -
keyword, followed Each mateh ends with

Jbih . a regular tolon, NOT
e o B

~ [datavic € + [ . B \ The break shatement prevents
K7 Em—— S S tode for other decision

branthes from aething vun

An optional “default”
branth tontaing tode
'tﬂ bl! Tun |-F ﬁﬂJE-hiHS e

elee matehes. .
gm
The entire hod? of the
fb‘[‘tlncn{, i Ipﬂ-.ﬂ'F?E.d up
o N
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decislon making

Switeh case statements: write your own

Creating a switch/ case statement 15 admittedly more imvolved than
creatng an 11 /el s statement, but it s much more eflicient for dealing
with more than two e wsille outcomes. This is the process:

Enclase the test data in parentheses and open the
compound statement | | ).

Write the case match followed by & colon ().

Wiite the code that SelE 1 if !||:'|'t' %0 matclt_ -HIIE‘-

ATl ht' |'|Il|:i|i'|].||" li['ll‘!!ill- I:'I'Hli' 1!“‘!1" i:‘; 1141 fl-l"l'll I-I'I'I' |

componind statement, I wonder if a switch-case
statement could be uzed
to make Stick Figure

Adventure more efficient._

Add a break statement —don 't foreet the semicolon ;).

Optionally inchude a default branch for when there
is no match.

© 00 0O

Close the compound statement | | ).

there jare no
Dumb Questions

Q; Soa awitchicase statement doesn't
make a decision using a trueffalse expression?

A: That's correct, Unlike an i £ or ifielse
statement, =wi tohilcase uses a pece of test
data to make its decisions, That's how it suppaorts

mra than hon adenmac
LERU A LEART LRTLE LILFLLATEE ML s

IWatch it!

from getting run

by always finishing off each
switch-case match with a :
break statement.

Break for g :
safety. stalememts serve as diiders belween each seclion
af action codde In a8 awitchicase siatement.
Pravant Without them, all of the action code would mwn
accidental code as one big chunk, which would defeat the whole

Q: S0 each case mateh is just a match on
the test data?

+ Yes. The idea is that you use a variable as
the test data, and then use literal values o carmy
out each different match,

.
I"-Ir'_"_n- What happens if you leave out all the

break statements ina switchicase?

-
A. Unexpected results can occur. The break

purpose of making diferent decisions. When a
malch is made ina switchicase satemen,
lhe code below the matching ©a =e is run until it
encounters a braak stalement. Only then does
the switchicase simemeant el
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switch cxposed

Switch Exposed

This week’s interview:
Mover, shaker, decision maker

HeadFirst: Glad vou're willing to chat with us. So,
i one word tell us how vou would describe yoursell]

Switch: Choosy:
Head First: Care io elaborate?

Switch: I make it possible o choose between lots
of dilferent things, Alhough some siuations mvolve
simple black and white decisions, there are plenty ol
situations that require, lets say, more nuance. That's
where | come in.

Head First: But preople say that I can do the same
kimel of thing, sernetimes with less code?

Switch: That musy be truc, And you can cut a piece
ol wond with 2 hammer i you whack a it long
enough, Personally, I'd rather just use a saw, The
veality is that evervone has their specialoy and mine is
elliciently choosing between several differemt Illingh.

T ot Bawve amy Desel with 16 bue hie’s i toal Beter
sttt o a dilferent job,

Head First: You mention efficiency Tell us how
efficiency figures o what vou do.

Switch: Well, Ui structured 1o make o decision
!]iiﬁl".ll ”'I]l:l'll th.l"' 'l.".||l]r‘ EIII il ]]'i'l‘i:l‘ l'II— 'il-'it-'l.. -'I.III[I :'Ill I
do s compare that piece of data o possible matches
to determine which code io run. T hai's 1t § don’i
bother ryving to evaluate expressions, and 1 don't
require nesting or apything cute like that to chonse
herween multiple outcomes. 15 vou want to make a
ll|1il'k EI'.".I.'i!‘-IIr i I]'-l;‘il.'[i ”]]1 il |‘:|'i1'1'r ﬂi- I:I:'Ilil. r‘r" 5‘1 mr
ny!

Head First: Tell us about your buddy Break, We've
hicard vou can't get through the day without him?

Switeh: Thar is a fact. Without Break, I'd be in big
trouble becanse 1 wouldn't have a way to separate the
i_!iﬂ‘ﬂ"ll"”l I:]ifl'{‘!‘- Ilt. .ii['llll. L] R l[ll.". H]ﬂ'.l.]\ Il‘lﬁ N k"‘:l'l'l
when asection of code has hmshed ronnmg so 1 can

180 Chapter 4

exit without ronmng some other code by aceident.

Head First: [ scc. What about Case, aren't vou guys
prewy close as well?

Switch: Absolutely. Case and | have a very close
refationship, primarily becavse Case tells me what
all the possible matches are for o gven plece of
test clintin, Without Case, Twould have no basts Tor
making a decision,

Head First: 5o | get that Case lays out the different
possible matches, and you use those matches o
determine what to o, But what ll':l'l]-‘l'ﬂ‘ﬂh whien the
test clata s no match?

Switch: Tt depends, I no special vode has heen
added o deal with 4 ®noomatch”™ scenario, then
nothing happens. However, my good rend Defaol
“'l.i.'lkf'."u it Fu'hhihlt' (CERR NIRRT .‘iilt'l‘i'ﬁl chunk of coxde ||tli}'
i the event that no mateh was found.

Head First: Wina, 1 didn't realiee that. How does
Defaul wet along with Ciase?

Switch: Just fine, actually, They don’t step on
each other’s wes because they never compele for
attention, Cige handbes all the stafl that matches,
while Defanlt takes care of the sitaations when
nothing at all matches, Just between us, 1 think
Cianne 15 actually a litthe refieved that Default is theee
because he gets nervous when nothing matches,

Head First: [ see Well, we're about out of tme,
.-"nl'!. [lill’lil!_]-__'; 1]i::'|i;1rhl.~. Lefie Yoy !

Switch: Sure, Remember that there's nothing worse
than indecision. Nobody likes a walller. Just because
there are ots of possibilitics docsn't mean you have
tor throw your hands up and quit. Give me a call

and Ul do mry best 1o help vou make a decision that
waorks out best for your seript.



decision making
, |' r Convert the first two scenes of the Stick Figure Adventure code so
that it uses the =witch/caze statement instead of i ffel=e.

if (surScene == 0} |
sypeScens = 1; ing at ck
message = "Your journay peglng at & fork

Heve's the original
version of the tode
that uses .-F.a’:i;.:_

in the topd. "}

I
elese if (curScene == }+ i
if {decisien == 1) |
curicens =

little house in the woods . "
meEgsage =

ryoy have arrived 3t a Sute
]
slae |

T S S : e . ing a peaceful
--IIHCTIH- w¥ou are stending on the bridge averiooking a P
measage = "0 s

stream.™;

B R R E AT R R R R R N R R R NN R R R R R N R RN R RN N AR AN ARSI R PR R R R,

......... TR TR i - Sy R AFP G R § 1 01 SO P P G R PR e e e g e
B T T T B T T B T )
CEEEEE Sedddddsdddaddibrr et bb bbb rnRanaans B T

BERsesssddsadaddddtb bbb bbb rnrnnansaaanas Sedddmmsadibibbebb bbb rb b anananan SEsssssdidisidibbrieibbrrnrnnnnE

A ERARAAE AR AL bbb AL bR R B S

T T T T T P T T T T T P T PR e e ey

B

B T
B S e R R R R R R R AR R R R A R RN E RSN R R IR R R R R

D TP T B T T e B T T

B R R AR R R N R R NN R R R R R R R RN RN E NN ARSI IR r R ERE R R R R,

you are here » 181



sharpen solution
, |' r I Convert the first two scenes of the Stick Figure Adventure code so
wuﬁon that it uses the awitchf/case statement instead of 1 f/fel=a.

If [curScene == 0) |
i s ]-' - = _:_d‘".
;?E%gq: = "Y;ur \ourfey bagins at a fork in the o h
ok = W
I ——
else 1f [purSceng == 1
if (decisiopn == 1} |
curscens =
megsage =

Heve's the mginal
version of the tode
that uses 'rFftf:f.

g = B - i "
y = [ [ 1 e

-~ st 1 5 alise n s
ol ave arrived at = gukte ttle hotuse -] oQS. p

|
=lase |
curScene = 33 - e
message = "You are gtanding on ths
ptream.'";

bridge overlecking a peaceful

Cet the new stene mumber
and the seene de:ﬁﬁfl:'lun
— text, JM‘IZ like in

+he felse vevsion

T e T T T T

switeh (eurSeene) |

Eath tase mateh tase O

ﬂm:%ds to a
turSeene = |,
stene rumber. ~_ S e yifer St

............. T Cae L S B
o : . F . I,
messane = Your journey i:tﬁm at a tork in the vead '
,,,,,,,,,, SHrld i bt S gt e R B R e Bl i o L R
"""" LR s e R R s e R L e et s R s Rt e R R R R R L e e S R R R RS R R SR LS ]

Within eath case, it still daselr

makes sense to stick wrfhﬁ Jf (decision == 1) {
JK‘I&E £ﬂ' }ﬂhdhl‘-ﬁ {',hlt SRR LR LRt S AL LR L LT B T TR T

user's story detision turSeene = 1

The remaining turSeene = 3;
stenes follow 3

smlar structuve .73, = "You are standing on the bridae overlocking 3 peacelyl stveam’i

B e e R R R R R R AR R R A R RSN R R IR R R R R

break;

Close the switeh/tase

statement with 3 1 ~_ >
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decision making

A switchy stick figure adventure: test-drive

Alter completely reworking the decision-making logic for Stick Figure Adventure,
Ellie is ivching ro see the result. The changes are immediately noticeable as you
navvigate through the story.,

. Click erther
J button to
e chart...

So not all script
improvements can be
seen on the surface...
I can live with that.

Euﬂ-*ﬂ:hmﬂ |oaks
:::ac-l;ljr the same

i
Chop "'“EIH' Lhere!

Hang om. nothing looks any dilferent! And that's because the switch/
casze changes to Stick Figure Adventure only allect the structure of the
code, not its appearance. This is an example of” how some coding changes

take place purely behind the scenes... literally!
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so how does it end?

The story goes on...

Stick Figure Adventure s really just the start of
the story. [t needs some creative storvielling, a lingde
stick fgure artworrk, and plenty more JavaSerip
code o b truly interesting online applicaton.
Where will vou take 1t from here?

(4
Scene B f 9
L 3 The script leoks great
' but I could use some help
adding mare scenes to
Stick Figure Adventure.

Scene 9 o THE END
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decision making

*
* JavaScripteross
Here's an sasy decision. Is 1L lime Lo take a break

and knock out a little crossword puzzle? Of course|

dEEEEEEEEE

Across

1. Writing this first can make it easier to write complex
JavaScript code.

4. Use these to document your code.

5. This kind of stalement is aclually made up of muliple
statements,

6. When one if statement is placed within another, it is said to

8. The 1= operator tests for this.

10. You can use one of these to help visualize a group of
complex decisions.

13. The entire script has access to this kind of variable.

Down

2. Do this, .... do that.

3. These kinds of operators have a trueffalse result.

4. How code is run when it is part of an if-else statement.

1. A statement that allows you 1o make a decision based upon
the value of a piece of data,

8. A variable that has imited scope.

11. This stalement allows you to conditionally run a piece of
code.

12. Each decision branch inside of a switch statement has one
of these.
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JavaScripteross solution

ﬂﬂﬂﬂﬂﬂﬂﬂﬂE -
ﬂﬂﬂﬂﬂﬂﬂg ngmnnumn

| £
(NES [ T]E[7
i

o 0
:ﬂﬂﬂﬂﬂ%ﬂgﬂ

£
N
]
]
T
]
0]
[N|TIRIEE]
A
L
L

-
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decision making

B Veekeox

Fold the page verdcally

to line up the two brains mEn j{fgl_sg isni[ Ennugll-....
and solve the riddle.

.-'E.——— Itsa mc:i‘.mg of the minds! €———— .

Trall on
S o bridge

123 Dikeh
Boomn 1 aoeme 3
Fork in the vm Brrdae
road anerlooking
shyeam

—t #
Although the if/else statement is
innre:[il:rly ham{y, it does have its
limitations. For exam]:le, you can't switch

hetween more than two ﬂlings. [n
case you don't believe i, try il yuursel{.
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5 looping

" At the Risk of
Repeating Myself

Go team, go! Go team,
gol Go team, go!

Some say repetition IS the Spice of iife. Sure. doing sometiung new and
interesting is certainly exciting, but it's the little repetitive things that really make it possible
fo get through the day. Compulsive hand sanitizing, a nervous tick, clicking Reply To All

to every freaking message you receivel Okay, maybe repetition isn't always such a great
thing in the real world. However, it can be extremely handy in the world of JavaSeript.
You'd be surprised how often you need a script to run a piece of code several times, and
that's where the power of looping really shines. Without loaps, you'd be wasting a lot of
fime cutting and pasting a bunch of wasteful code.
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how many "steps” to find the buried treasure

X marks the spot

1t hard o argue the allure of buried reasure,
Here's a treasure map that could use some 17 !&F!"
_I’i’l'\‘ilﬁﬁ:l'i!]{ -'U":‘-i.‘llil.l'l.litl"'.

Then, walk untl vou see a rock
shaped like a piece of popeorn.

Farse, walk east lor
exactly 37 sleps,

The first part of the map can be traversed by repeating an action (taking
a step) acertain number of tmes (37), 5o, taking 37 steps 15 2 matter of

repeating a single step 37 times,
‘ F il

faking 3 step is 3
refta{aHt action

-

|3 st L
A

ll."-llll'h-'l.;-“. o SLepR
Oh veah, it's 0 vl !
t'l'tasurfll

iiﬁ?d. i r:;l}?
jurt | step repeated
37 cycles é/- Jﬂ ﬁm.F ’

Sa the question is... hiw does JavaScript make repetition possible?

190 Chapter 5



Péja vu all over again...for loops

Rl'pt'ti!i-m iuI];l‘-'nH:'i'ile 15 carried oul with leeps, which allow
vou (o pepeat code. The for loop in particular 1 great for
:'v‘p-';ninu somnething a certun amount of konown tmes, Fo
|~x:||np]1'. Fovx i-:|r| ¥ e oreal for HLI[IIi]i]_{ tasks, such as counnng
e AVTL LoF SO O Coung up Loy sopme ".'._||I,||'

A for loop consists of four ditferent parts:

Initialization

Iiitiadization |;1k4'-]||:|l & e T,

al the start of & for |c:-|||L.

Test condition

[he test condition checks to see
i the loop should contunue with
annther evele.

Action

e action part of the loop s the
coce that 15 actually repeated in
each evele,

Update

The update parl of the loop /
updates any loop variables a
the end of a cyele:

|ate omte

looping

For lg_np_g_ let you
repeat code a

certain num!ﬁg

of times.
1]

Initialization

(2

Test condition

3]

Action

o

Update

Chens 1, 3, and & f5ke

For every

gutle throush the loop

4
0-0-0-0-0-0-0-

¥ @ﬁgwnnu
POWEWR

How do the four steps ina tor loop relate to
the freasure map example?

‘H—-—-—-\(--—\—-—._.-r'"-._.—_..,_\r,_____g

: /
One |oop tytle

J!ir-ﬂ'f_hr'r' luo? .:,':I.q: |e

191
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the for loop: make it count

Treasure hunting with a for loop

for loops work for following the reasure map because they involve
a knowa number of steps. Applying a for loop to the Girst part of
the weasure map will look something hike this:

1] 0 O /—ﬂ r

for (var x = 0; x < 37; x++) Inerement. %, same

asx=un+][
takeStep () ; k}/

5]

H:Ji Lomman 1o !‘Eﬂk‘f ﬁmh‘f‘.lnﬁ

Breaking down the code for the for loom i
.ai: O in Jﬂ\'i&rlp“; Iuaf;,
:Ithnugh the loop tould easily
o Initinhizate the counter visrtable = w0, “eSmp it

e Check to see il % s less than 37. If S0, TNOVE 001 10 Hh']'l 3 and continne
ihe t"g.'r||' ll|r1luj_[||. the b . I naot, ||:|ir the ||rr|-| I

s e Ram the loop action code, which i this case means running the
# 1 takeStep () luncton.

Increment « and go back v Step 2 10 possibly start another loop ovele.

37 cycles

Aler 57 eveles through the loop, the loop Bnshes with = equal o 37,
All this thanks to the four pieces of the for loop puzee that work
together 1o establish JavaSceript repetition.

W Bl R o o B o i Tank ~omAdilloes .ﬂ
LA NEAALIRTT gl 1T ULV Yoy

Sires the IrH1i1 with the {.]l]t}' ].'l'l.‘J'i'[I-l'Il] dricidics ﬂ
counter, x, at (. ~ loap cyele i the test Action 9
evaluates to true, that is, Call the takeStep ()

var x = 0 cvalu =
il % i less than 37, [unction to mke a step.

x < 37 37 cycles takeStep ()

Update §)
Ulpelate the loop counter
by aedeling | to x,
x++ Inerement %, same
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looping

Pissect the for loop

All for loops stick 1o a consistent format that requires each of the four
components o be in specific places. The good news s that there’s plenty
of lexibalivy v crafl vour own custom loops usimg this Temai.
The loop eontrol update, which
Al Cor loaps shart The mitialization code, usua“T lht.ﬂmch::ii or detrements
with the kg\,ﬂ.ﬂrd For. whith um]bf sets up 3 tounter vaviable
the loop tounter

|far’+2 { ,-{-i Init ,+ E:’+'E Test ’+E; ,+ i pdate ’-I- E ] '

| Action "F 2 h ' The i:ﬂ‘i: t‘.ﬂjrln-\drtian,

whith ulﬁm{cif venils

ina ,, Paventheses enclose the
| 5 ‘h“ub’-Fiﬂi! alue (wik: Tesk, ard L.{?d,a't:
The setion 4o be parts of Ehe loop
;‘t'FEi‘i‘,!dr whith iz 3 smﬂ‘: g italans ave r-f_qlui'rt‘d
or Lompound) statement Br

after the mibialization
and test condition tode

Finish the code that first prompts the user to enter a number greater than 0, and then uses

that number as the starting count for a £o loop that performs an old movie reel countdown
(4,3, 2,1, Roll film!}, Also, make sure lo validate thal the number is really greater than O before
performing the countdown,

Store the number in Prompt the user

the count waHch-‘l to et 5 hmhﬂ___\l

unt- = prompt ("Enter a number greater than 02", "10%);

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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exercise solution

Fimish the code that first prompis the user to enter a number greater than 0, and then uses

- that number as the starting count for a £or loop that performs an old movie reel countdown
150 {4, 3,2, 1, Roll filml}. Also, make sure to validate that the number is really greater than 0 before

ll:Eiﬂll performing the countdown.

Chove the number in Prompt the user
the count variable to input @ rumber
Count down
Mk . —— prompt | iter a number grester 11 to |
L= = T i T P e o I P R R
the tount if (tourt > O} !— e Dasi i
14 Skﬂhr 11111 dsddidbsirrabaraanesananladnananddanis B T T P e T T T I T YEmen
'E.han ﬂ \ﬂh@r %= f_mh‘!:' o G “—_':' £hfhﬂ:ﬂ!tcr
T Tt S P e B o b e e O e P T T eat Tt
a t'r‘H E{:ir{lna in. 4w 'Ehmuﬂh
|hlﬁa1'z-¢ {.‘hE .......................................................... JI:!.I{ |WP
]Dﬂ? ﬁmn{zr EIEEH:": ﬁﬂ‘” 'F |Pn' )
{_H} w‘% Lh‘ ':’ ----------------------------------- daa R P PP E‘Mw {h!
tount E o s T R i L . ~ eurvent
|sc E.ﬂun‘l:.-

af:r{f Thr: mmhrr wani 5'#.3’:.:!‘ ’H-nan '.":' Nu movie 1’:&- ';‘u.- ");

----------- e R LT T PR EEE e

Invalid data TF}: ﬂ-m;,“jr
15 Tineshe '

The number wasn't greater than 0. Mo mavie for you!

&

Mandango: a macho wmovie seat finder

Mavie reel countdowns aren’t the only way JavaScript loops

can be ;tllll]'nﬂ Lo monies. s WO 1Ty ko, st miacho men
want an empty seal between the occupied ones when watching o
movie together, This knowledge has led Seth and Jason to create
Mandango, the macho movie seat finder.

The idea 15 1o allow manly budcdies to buy movie sears i groups of
three so there 1= '.||1.\.'.|‘_r-' a seatl between thein. Pl'l'rhll'lil i.\i, Seth :-'|J'|1|
Jason haven™t figured our how o make i work. . ver.
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First check seat availability

The challenge fcing the ouys 1500 be able oo search through each
seat i a row, checkmg for o sequence ol three available seats.

f_._--_._,_.\‘ Orly one seat Al three

available seats taken

Not cool.

Anvihing other than three

availalile seats In;_:;:'ﬂl:'l rﬂ-tlh

I |:|:tin| lack of “manlivude,”

looping

All Hhvee seats

audlldhlit!I "'

Cool!

.I.ljl L& al‘l.l‘llall?ll' stnls -III il

T TTREEATIS ]Ill‘rli'g. E'lj. !Ilii'lllf-

IOV T VIEWITIEE FOCRT,

Using the row of movie seats below, write down how you would

search for three available seats in a row using a £oL loop. Make
sure to draw exactly how the loop warks with respect to the seats,

you are here »
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sharpen solition

_ q@myws;mﬂ

False  true  Falee

Start looping
'l'.hruuﬁh eats

Seat
Taken

ﬂ'n!?‘ one

Seat open

Lising the row of movie seats below, write down how you would
saarch for three available seats in a row wsing a £or loop. Make
aure toodraw axactly how the fnop warks with respact tothe wears

loop ‘i,ih'ruuj_h the seats locking for three in a vow that ave available (hvue).

End ioc-? and

m m /____N ﬂ m /—.’ stop looking,

False

brue  true  true False  Hrue

= | 11

k EW
taken

Three wn 3

VoW, f.ﬂﬂ'!l

Looping, HTML, and seat availability

The general Mandango design makes some sense but it isn't exactly

clear hioww the '.!".':Ii.till.lilh'!f-lll. each seal r|.1:|s|;|l1'-i into H-”'h“. ol

Each movie seat is shown

visually on the Mandanga
Page as an image.

! inavail.pog” alr=" ..:‘.-1."::|i .-il'l-: '_-..-"
~1I_| seat avall.png” alt ="Available | -:f_'T
. _- 3" grp="gaat unavail.png® alt="tpavailable™ 7=
Fll“ HTII"ITL- and |m35¢4 . J_'|-‘. --.. o :Ir .__|I.=._-J,l yratl.png™ alr - Bora ] 1akle"

o 'tl'll!- E'I"-ﬂlthlt are -“.Ij 4 ;_;.-'“--"'_'-F_*-:I -:!I'- T -}"l'!“ a1t="Availab le® />
available at hf‘f:[-h.—"fww-,‘. -1.i_"|" " sro="sest a 1.png"® alt="Available />
h:adf'“{-lahi tom/ books/ img id="peat7" src="seat una g Ia:"' I::‘u._m,[ |||—

F e id " -.;i' ="Inavailabla™
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Mt c'-:l.]‘_u.' cliy halt! need o be able o |IH.I!I lJ:L:llnﬂl the HTML, ill!:tg:*
elements, NEILE also peed o WY 10 slore their ;l'n.';ii|:|11i|il'§|' towether as
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looping

Movie seats as variables

Before yonr can even think about looping through seats looking for availability,
vioul have o represent the avaalability of each seat in JavaScript code. The
avatlabilivy of o row of nine seats can be representad by nine boolean variahles,

var seatl = false;

The availability of eath

var =aat? = trua;
‘ gt is stored as a boolean

var seat3 = false;
var seatd = true;

c o ; True means 3
wvar seatS = true; '(_""f—__‘\ seat is available

var seaté = true;

S0 I need a way to use
the same variable name
to loop through multiple
pieces of data? Sounds
like fun... notl

var seatT = false;
False wears a seat

var seat8 = false; <— umavailable

wvar seatd = false;

Moy yon're ready o create o Tor loop that loops through these nine seats,
chieckime for three inoa row that are svatlable,

o O

for (var 1 = 0; 1 < 10; 1++) {

if (seatl) }‘:ﬂ- eant ﬂl\ﬂ'hﬁl! the
variable rame each

time f:hrwgh the locp!

oW

}

[‘T-lrlﬂ e, 1.]“‘]".' i.ll}'l”':]l"i Lia |.||." ol 'lrl'(.ll]!t"llil.. -[.llf' fi.l I II.HF]J ||.|:'|."|.""i i1 |J‘|" i.l!]]"
LES] ':'tl.l'l.'l-; ‘Il"' ‘.'.'l!lll" "{ el |II|I-I4"|1‘]EI hl.":l.1 "..'.ll'“:.l]l]i' |".;||.'|: ll'l'll!' ll]]'rﬁlkl_"j] |.|||" ]11\.FEF.
But there =o't a wiry to do that sinee each variable has a different name,

- .-_J@wnuu
Pawew

If individual variables don't work so well in loops, how could
you store information so that it can be looped through?
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an array of data

Arrays collect multiple pieces of data

JavaSeript lets vou store multiple pieces of data in a single variable with
a special tvpe of data called an arvay. Ao aray varable is like a normal
vartahle since 10only has one name, but an arvay has multiple siormge
locations, Think of an arcay as bemg hike astorpe cubby inovour house:
1t cie piece of Turmiure with multiple storage locatons,

Each ttem m an array consists of two picces ol information: a value and

a unique key that is used 10 access the value. Keys are often just numbers

that start at zero and count up with each tem. Numeric kevs are known as
mmdexes, nmking this an indexed array:

This array Lortaine
‘Fl\': dl!&m"_-t P'm
hﬂ'bon

P’

ﬁrﬁi'f value,

The drray ndewes

" k | il'd'ﬂ"-l.
s'!:aH; a{ O and tou i Mumerié 2y, or :
wp with eath item. : wsed 1o attess a valve

Creating an array is similar 1o creating a normal varable exeept you have
to Jet JavaScoript know you want an array, as opposed 1o a single unit of
storage, ln fact, you're really telling JavaScript to create an object.

var showTime = new .M:ray[;- ; of type frray )
The name of fh;/ /
#ray varighle 7 Gy R P A Y S S e
Create 3 e i Don't worry about the fact that an
arvay ﬂ’ﬂ'f-ﬂ'h array is actually an object.

For vour immediate purposes, it really
: doesn't much matter that an arvay is really
:an rlhjﬂ'l You lesrn plenty aboun olgects n Chapiers 9 and

i 10, n which case the object stufl will naturally work isell’ oun,
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looping

Array values are stored with keys

Object or not, once you've created an arvay vou can start adding and
accessing data in it The key w getting 1o the data scoved m an arvay s,
well, the key! The wmgue Key associated with a prece of daa s what vou
use oo access that data, In the case of an mdexed arvay, vou qust use the
mdex of the arvay element vou want 1o access,

The value to be

stored in the arvay
fa showTime [0] = "12:30";

The name of the
arrdy variable.

The index of the array
vilue, entlosed within
squire brackets

This codde sets the fost value of the showT ime array tooa tme of day. 10
vt lon’t want to manually set each value of an arvay one ara time, you
can indtinlize the entive array when vou first create it

List out all of the
array values, lt?il"]hd
bjl Lommat

var showTime = [ "12:30", "2:45", "§:00"; "7:15", "9:30" 1-

The First part of -/ J :
the array ereation Make swre to entlose the list n£ And don t

stavds off the same. arvay vglues with square brackets 'Fﬂ*‘ﬁ't{‘. the

semitalon

Wit a0 minte, this code docsn't valve all that object stall, Whia

biappened? This code sidesteps the lormal creation of an empty object by

gomng ahead and building an array (object) Irom the values it contains,_just Grab the last val
e

||-\:1 '|-||'| '1“ oy |‘ 11\.’\ ..'-|1m ainte thiab moointa the arrae encloead veathin conmmave
ELAL DLk Lideln E PRl o LEELRLEILLE Wi ALfiacian

in the arvay

brackets, With the arvay populated with data, you've ready to use it! r)

alert ("The late movie starts at " + showTime([4] + "."):

The late movie starts at 9:30.

&

Arrays store Lnﬂip_lg pleces
of data in a single place.
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array exposed

Arvays Exposed
This week's interview:
Inside the mind of a serial data storer

Head First: Good to meet vou, Array, So | hear vou're
o] At sroring mulllpln:' pleces of data

Array: That's rue. I'm all about volume. You need o
phace 1o steme 50 serimgs of texn or 300 owmbers, Tim your
au,

Head First: Sounds intriguing, But can't people alveacy
store quantities of data in normal variables?

Aﬂ'ﬂ_‘f: Sure, and ]]i.‘np]ll: van also walk o work bareloot il
they want, Look, there's alwavs more than one way o do
things, T this case, 1 provide a better way 1o store multiple
pieces ol information than regular varialbles,

Head First: Well, [ do prefer wearing shoes o work. Bu
huw exactly are youl better?

.ﬁl‘l"ﬂy: Think alwosaar it this way IF woni've kt!r‘l"ﬁl:il-_: i :Hju"!.'
.;l"[l ':h'(:lll 'H.Ti_“' [i[l'l"u"[l | Pr]||'1]|li['||_|‘ ey l_l.:l'!.'f‘ II.I:“."." Llll ':l'“”
keep up with all of those pages alter a few yewrs?

Head First: The pages are all right there in the diary
What's the big deal?

Al‘l‘ﬂj": You're making a big '.uﬁum[nimi about the

pages bemg ovgantzed together with some sense of
comnectedness, What i they were just a bunch of sndom
stichy potes Qe b ashoebos? Tha diary wonld
suddenly get a lot tougher 1 manage.

Head First: Kight, but how is storing data in an areay
like keeping diary pages ina book?

Array: Because T ormanize the dag in such aoway tha 1
i very easy 1o access, For example, il 1 ask what you wrole
in the diary on last June Gih, vou would probably tell me
to turn o page 124, Same thing with armay data, excepl
the page numbers for an arvay are called keys,

Head First: I'vie hieard of array indexes, but not keys,
What's ot key?

200 Chapter 5

Array: Oh, sarre A key is a general term used 1o describe
a piece of information used o look up a piece of data

An index s jost a certan kind of key, a numeric key, So
the diary page numbers are not only kevs, they are also
mickexes, 10 vou're alking abou looking ap data with
vmirgue rumbiers, keys and indexes are really the same
thimg,

Head First: Got i | puess the thing 1 sl don’t
understand s what any af this has o do with |:;~u| g,

Array: Well, not necessarily amvthimg, T'm plenty handy
[or storing data withoul loops ever entering the picture,

However, | do make it meredibly handy for loops to cycle
through a bunch ol data,

Head First: How s0?

Array: Bemembaer tha ]IH1|_].‘-. effen U nupnens cotnlers
to comtral the lospimg, mohit? Just use the counter as (he
index mio an array, and voila, yvou now have a way to
cvele through all of the data [ have stored away.

Head First: Hang on, you're saying people can se a
[ counter as anarray index o look up data?

Array: That's exactly what I'm saving,

Head First: Tlua's prewy poser ful!

.ﬂrruu- I Trvvains e T L
R AR & RLLITE & [

i
ARL AR LA ML

Pty

through data lind me indispensabile, In just a few lines of
coce, vou can loop through an entire arcay of data, 11
really quite coal,

Head First: | can imagine, | want o thank vou lor
shining a light on yoursell’ and your conoection 1o loops.

Array: Glad o doit. Look me up any time!



looping

Write code to create a seat s array for Mandango, and then loop
through the seats in the array, alerting the user to the availability

of each seat.

Q_: Is it possible for a for loop to
never stop looping?

> AR, yes, the dreaded infinite loop. Sute,
il's very possible to create a loop that never
euls, destined 1o cycle on and on ia the
limits of space and time.... or at least until
you refoad the web page. Infinite boops are
consilered bad things because they prevent
your scripl [rem doing anything else—its
the JavaScript equivalent of a locked-up
application. Think Windows blue screen, only
not I:|-IJHL‘. a5 Timinous,

Infinite loops occur when a loop countes
either doesn'l get updated propesly, or when
it otherwise never changes to cause the
loop's test condition to resultina false
value, Knowang this, you should always
double and triple check the test condition
and update logic in your £ o1 loops very
carefully. Oh, and you'll know you have an
infinite loop on your hamnds when your scripl
Just sits there apparently doing nothireg.

thereqare no
Dumb Questions

0_,: Is it possible to use a compound

statement as the action partofa for
loop?

A: Abzsolutely! In fact, in all but the most
simple of looping scenarios, you will need (o
use a compound statement. This is because
mast practical loops end up needing to loop
through mare than one statement,

Q_,: When the loop condition tests
false, does the action part of the
loop run one last time?

« No. The action part of a £o Inop only
qgets executed if the test condition evaluates
to £ rue. Once the test condition evaluates
te falae, the loop immediately exits with
na other code getting nn,

Q_.,: Do indexed arrays always start
their indexing with 07

A: Yes and no. By default, all indexed
arrays start a1 0. However, you can overridg
this behavior and set numeric keys to

any number values you want, although
inconventional. Unless there is a very good
design decision for nol using 2ero-based
indexes, don't do it it's unconventional
behavior and coukd cause confusion,

Q_: Does the data stored in an array
always have to be the same type?

A: Nao, nal at all. For the purposes of
loopmg, it 15 important for aray data o be
of the same Iype because the whole idea

is to lnop through a sat of similar data. For
example, if you want to loop through an
array of scores to calculate an average, it
wouldn'l make much sense for some ol the
array enties o be booleans—they should
all be numbers m this case, 5o although
arrays can contain valses of different types,
it's generally a good kea to store data of the
same type in amays, especially when you're
storir a collection of like data,
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sharpen solution

“ution Write code to create a s=at s array for Mandango, and then loop

through the seats in the array, alerting the user to the availability
of each seat.

Ginte the arvay mdexes Cepavate the arvay
stavt at O, start the loap Create and inbialize values with tommas Inerement the
tounter ot O as well the seats areay with loop tounter since

boolean valyes we're Lounting up.

.l“ll{hmg,h you £ould've used the
number 9 here, the length propert
a{ the arvay abjeet is even hnrf:b:wr:‘I
It's better because it shill warks
#ven if the number of seats in the
rray thanges at some point.

var seats = [ false, true, fabse, true, true, true! Lalse, frue, false J;

The loop tounter is
used as an arvay index

bo step through all of TR e e i
Fhe avvay values.
s alert("Seat ” i+ " is et available.");

Bessaasman B L i R T R LT LR TP R

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Display a diffevent alevt Seat 1 is available.
based upon whether the Seat 0 is not available.

seat i available (frwe) or E

not (False).

\llll.l.!'l' POINTS

m for ]mp{; repe:.]t a pig{:e of J}]UESUiPT code a spa:iﬁr, ] MIhU‘JQh ar array holds multiple pIECeS o 'II’ITDFmEI['H:IH. il

number of times, has a single variable name,
w  [heincrement (++) and decrement (—-) operators m  Indexed arays are accessed using numeric keys called
provide a handy way o update loop counters. indexes.

m  Anarray allows you to store multiple pieces of dataina ~ w  Indexed arrays work great with loops because they aliow
single place. you to use a loop counter 1o loop through array data,
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looping

From JavaSeript to HTML

Mandango seat availability 1s represented by an arvay of booleans. So the
next step s ranslanng this arcay nto HTML images twhich are available
an fttfed fevoneheadTrtlabsconm Mwoks Agis /) that reflect the sean availability
o the Mandango web page.

var gseats = [ false, true, false, true, true, true, false, true, false ]:;

4*||I'i|1 rl.lg_;r‘h I:]':'::t || H rk.-l T]il:"1'.._ 1|'|.|:'|'|' i:—mrl ild'"hllh' -:|||.:.' corde to I|'|H|I rhq' Array 1||-
bowileans (o visual seat images on the welbs page, Nosw tlis 15 a problem.

_ i@gwnuu
PQWEWR
How could you make the connection between the JavaScript seat
availability array and the seat images on the Mandango page?
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i see.... a seal

Visvalizing Mandango seats

1o tie the Javaseript arvay (o the HTML images, st make sure
the images are ladd oul in an accessible way then determine whit

'-I'I'Ili.!_l-_[l:'.‘i alie E'l)‘l['lu Tip !JIZ' H:il:‘[E L I't‘ljl'P'ﬁl'Ill !I e EHH-I:‘H‘I 1L Sl sTates,

This !E..;‘!; ""‘"'ﬂf aﬁ’lif!
{ﬂ 'H'u' Mihdinﬂn ,:a.&
searth, when seat

i ! L
Lets tackle the last task first. selections are h'ﬁhh%{‘d'

Available

The seat is
sleeady taken  Unavailable

The seat is seal avall.png

seat select.png
available/

seat unavail.png

These seat unages are assianed o the sre atdbute of each HTML sem
mage 1o sel the mages that appear on the page.

<img id="seat8" 'ﬂm"mi;_unlﬁil;mﬂi alt="Unavailable" />

This [D is eritical in J

mapping the arvay te x:-t___-‘/.-—

:I'!hﬂ'ﬂﬂ' - |+_ 'rrl-ui‘h S'Ila"'

1 The challenge then becomes looping through the boolean array:, setting

O avd end 2t 8, jhft liiee the seat image For ench HTML <dmg> tag on the page, The steps

the arvay indexes vecuired for this task are surpeisingly similar w low we looped throogl
1]“' el £1I'I'f|}' 1':”'“1':'. III 15’“". till' lllll'!-' F'l'-'ll ‘]iﬂ-;:'l'l'lll'l' I'il'?- 'il:l ““' |1|1:IEJ .||'1.i.l.rr|.

Initializate the counter variable 1 to O,

Check to see il 1 s less tham the areay length (95 10 so, move on 1o Step
S and continue the covele throogh the loop, I not, quit the loop,

9 cycles e Famn the loop action code, which m this case sets the seat image.

Increment 1 and go back o Step 2 o |]1’Iﬁ‘i-||r|i'!.' start anothier |.Ildl]'J cvele,
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looping

mirSeats () funefisn

Up Clsse
The Mandango seat initialization takes place in the initSeats ()
function, which carries out the mapping of JavaScrpt array w HTML
image seat images using a seal initialization loop, The mnitialization
n tdvrred out b
intSeats() invialves setting the !
3Ppedrance of the different mavie

The +est comdition seat images on the B
The 1601? tounter ] diff Page, which is
: theeks 4o see if all erent than the ; itializatior

starts at O sinee the seats have been TP in a3 for loop. A

the indexed array

stavts at O o

funetion initSeats Inevement the

J/ Initialize £ appe nce of all seats J’”f tounter, o
for (var i =

i . seats, langths i++)
if (meats[i]) | u

the seat to available
ht.getElementById("seat”
docugient . getElementById{"seat™ + 1).alt =

+ i) .src = "seat avail.png"i
"Avallable seat”:

els
ff Bet the seat to unavallable

document . gatElementById ("seat™ + 1).
document .getElementById ("seat” + 1) .alt

src = "seat unavail.png";
= "lpavallable seat";

The "Ht Wﬁt JD is ”'_'
is brue, set the loop tounter each HTAIL rﬂ:ﬁ the
erat 1o svailable. time ‘Lhrwﬁh the locp. s Wvﬁhhr;ﬂ

(

b o The id of
H" ﬂ'm;ga{

<hody anlaad= i.nltS:.'.\'.'.:H it
< styvle=mzr T
div at?l_ "mn_qin—t-:.p:-f-px; Lext-allgn:centgr®s
“img id="mgatO" spo=nw Alr="" S g
cimg id="ggatlh gpooie = o
<img id="sgat3 5;: ﬂl‘lt /s o i,
z ; = s :"“" | :..'"H llrb' i
€img id="segtI" gro="" gltamr g :&“b:';]:r a::dF d
fndmi b g

f.in'.g 1o="Eeatd"™ Sroc="" glrete fs

ﬂ;.m-;;l id="seat5" gro=rn alt=nm yu ‘FW each seat i""aﬂt'

-'...1.rnq id="s2atf™ arc="" 3|p=ibn s

fimg id="seatT" sro=ve ajienn a2

c;;::E id="sEstH" spro=sn ale="" Sachr fu
<{body>

<fhtml>

you are here » 205



the variables of seat searching

Not so macho seat searching

With the seats initialized, it’s now possible to move on o the sear searching.
which is really the point of Mandango. Seth and Jason have determined
that 3t might be better o Grst get the seripr finding mdivichual seans

bedore embarking on the eventual three-seat search, Thos sumphilies the
mmmediate task. allowing them o buld the apphcaton incrementally.

Since they want to search lor a single available seat, the first thing the
seript is going to need is a variable o keep track of the seat selection,

Blobal variable, whith mears it is N
_/ﬂ a.‘,‘.f.t_:sihlt ‘f'_hvduﬁl'nmt H'u: ﬂ‘.rif-lL
selseat )

This variable stores the scat selection, and needs to hang around [or
the life of the seript, which means it must be a global variable, 5o, the
findBeat ()} fhunchen, which handles the job of fnding a seat lor the
user, will pely on the sel Seat variable [oe stoving the index of e
selected seat.

The selSeat variable makes
sense, but what value
indicates an unselected seat?

Seth brings up a good question. The 32l Seat variable stores the seat
selection, which is in the range (0 to 8 swhen a seat has been selected. But
‘}'1 i alsn need to know 'l.\'hrrl a lser h.ﬂ.ﬂ:t'l't € |'|1 1=E] '.'lr'|‘_.' seals '!.'t'T. A h;n'i'iﬂl
value can mnchoaste ths state ol anselection, wihoch can be noted as <1 (o
seatts selected yetl. 8o selSaat really needs to start out mitialized w -1,

The selSeat vaviable is now
mitialized ta -l 50 that
the s.f.ri?-[‘, sharts off with
no seat selection

var selSeat = -1;

With the sear selection variable in place, we're ready to assemible the
findSeat () uncton. find3eat () will search throogh each seat in
thie seats areray, fnd avadlable seals, and then prompe the user 1o accept or
reject each avaalable seat, While is true thal macho guys won’t be happy
with this mitial version of Mandango, it's a step in the right direction!
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loaping

J ﬂ\i’aSt‘:ﬁ]}t Magnets

The Mandange findSeat () function is where the user searches for
an available seat, and then contirms or denies any seats that are tound
Help out Seth and Jason by finishing the missing code with the magnets.

funetion findSeatl) | T A I i
/¢ 1f seat te already selected, reipitialize all seats to clea

/f Zearch through all the seats Em; availability
for (var i = 0; i < zegzts. length; 1++) |
/! See |f the current seat ia avallable

if | 1

= - - A L ranc I'_'lj |.t 13 =3 L
2 rhe s&#at Sele d date the ed {5 e
|"I.". L = B cCilom 4 dpa GP‘F‘

.......... = ii
¥ i = g select.png"i
document .getElementById (" seat A o 4 T s@at B
docu:r.ent.getEEementﬂyidt"seat" T iy R R, .= ™igur seat”;

#/ Prompt the user to accept the sedt

T . £ 3 L B
var = confirm{®Seat * + (L + 1) + ' {5 available. Accept?™)i

£ e

3 alectlo lookin
{f The usef rejscted the seat, s0 clear the seat selesctlon and kecp loo q

i
: = T avall.png™:
don:'urni:rntigeti:‘.lerr.entf.yl:,'{“Eea'r." $ XYoo= TBeal_avall.-phg
3 1 - o
d-.:lcuTr.E-:-.t.qetE':emEnl:E'-yI'iﬂ"SE-rlL" ;6 T BTSRRI Wayailable seat”:

seatsa[i]
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JavaScript magnets solution

JavaScript Magnets Solution

The Mandango £ indSeat () function is where the user searches for
an avallable seat, and then confirms or denies any seats that are found.
Help out Seth and Jason by finishing the missing code with the magnets.

Chetk to see —>
W £N )

arses
availi

.'Iri: seat, I salfeat ',: iy

Function findSeatl) | . %
/f If seat is already selected, reinilt

l \E slGeat a"fj‘-'h“e' axh
— Lhan 2 <bark 3 new §

jalize all seats Lo clear them

i-“’d l'f_'llj(‘. the R#
The seat rumber is
shown one I,i.al-,ﬂ. 4o the
// Search through all the seats for availabllity GSEE Sinbe mosh vsers
for (var 1 = 0y I < zeats.length; L+4) | .'J:JH; nlunbtrinﬂaf]

// Sse Lf the current seat is avallable |£ Hhe seat is auailable, nsbasd ob. A

é____--"/ seatsli] wall be true
|

gelecrion and update the appearance of the

if —_—

" 1 _t. n II:.
dm:umc—nr_.getiiemEnthyzdq"suat" + X} = "geat select.png

Ll 4 "y __ar_ll.,
document .getElementById (Veeat 4+ 1). aur se E

/{ Prompt the user to accept the seat

1) 4+ " is available. heoept?™)

t salec m oand kecp locking
e seat selectlon 1 X

var
ted the ————

] i v 1.pagh:
documen:,qetiiemenLByldi“seat“ + J, faseat avall.png

i ALt vavailablie seat";
ri:mcument.qet&ilamntﬂﬂd-:"EEAI_" e ) B Evailabl
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looping

Test drive: the solo seat finder

The solo seat searching version of Mandango uses a for loop and
an array woallow the user w search for individual available seas,
Mot very macho, buar luncnonal nonetheless...
mnn Moy - The St e T T3

[t |

The wser elicks Cantel to

E-I =1

Seat 2 i\ available. Accept?
p——

¥
Cancel ) O

The usee &liske

OK 1o aceept the

Seat & welortion.
<
N\ Seat 4 is available. Accept?

—
(Cancel ) 00D
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foop de loop de foop...

Too wmuch of a good thing: endless loops

Althongh the M.llll.'hm;l:d vaingrlesseat search techn ;tl]‘_-.' works at [inding an
indiviclual seat thar is available, there’s a problem in that the Joop doesn’

knosw when 1o stop. Even after the user aceepts a seat by clicking OR, the
serap keeps on looping through the remaming avalable sears,

180 g - i B for Wi 1RAS {000

Seat 4 is avallable. Accept?

Ceat & has already been

ateepted but Mandange

keeps on looking For more
seats amyjway

Ceanee ) Eoge)

Ohhh, that's not good. Kinda
defeats the whole point if you have
to search through every seat anyway.

. 3 few elicks |ater

nn g P M b S a1 |

Y
- A

Seat 8 is available, Accept?

( Camcel ) OR)
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Loops always need an exit condition (or two!)

since the overzgealous seal scarching seems to be cpused by the
loop never cnding, Jason thinks a closer ook at the tor loop
inthe findSeat {} lunction is in orcer,

The tonfivml) funttion prompts the

user Lo answer 3 \rr_;,.-"m uethion,

for (var i = 0; i < seats.length; 1+44) "E{:“""‘hﬁ‘b'"tf'fﬂ-}urﬁarlc (no).
/f Bes if the current seat is availabls
if (seats[il) |
// Bat the zmear selecgfon and update the appearance of the seat
gelSeat = 1ij
document .getEleman By Id ("seat"” + 1) .&re "sgat select.png"i

document .. getElenantById ("seat” + i) .alt = "Your seat";

/¢ Prompt the us to acoept the seat
var accept = confirm{"S=sat ™ 4+ (i + 1) +
: £y i

1s available. Accept?™);

i 2

This is the tode that vuns
I the user aceepts an available when the user does NOT
seat, nothing happens and the ateept an available seat.

loop just keeps an trucking,

Bowhen the user clicks Clancel to reject 2 seatthe se ] Seat variable

s set i =1 (no st:]c::ﬁt:n}. il the loop continues, However, there's no
code ar all for when the user accepts a seat, This is good sinee it allows
the =e12eat vanable to remember the current seat, but there's nothing

looping

stopping the loop from continuing looking for scats.
_ ﬁgnm.u
PAQWEWR

What needs to happen when the user clicks
the OK button to accept the current seat?

you are here »
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break time

A "break” in the action

The problem with the Mandango code b= that vou need to bail out of the
loop once the user accepts aseat. One possible [ix s 1o wick the fo loop
by settmg the counter to o value larger than the length of the array,

This ends £he Tm? Ln']f r-orr,ma the
L = seats.length + 1; £ test tondibion fo fail.. but there's
3 better way to forte loops to end

Adrthoweh thes code 1 clever e lack thar oers chis done, there's a beter
wary that doesn't involve monkeyving around with the loop counter o rick
the loop condinion. The break statement 1s designed specitically for
breaking out ol a section ol code, ncluding loop code.

ﬁ break;
Inmtd'li'l::hf C‘ﬂ: &

'In:r?. do not ?‘35‘5' 'ﬁ'ﬂl

do not tellect 1200 When i loop encounters the break statement, the loop immeditely ends,
ignoring the test condition completels So the break statement provides
vou with a handy way to immediately exit a loop, no questions agked,

Closely related o break i the cont inue statement, which bails out of
the clirrenl |||1 12 1"}:'I|' Tt dut':-"n'l :'Nh I|u' |III1]J i1:~':'||'_ ]H r|||||‘l' 'a.-.'r::1|~., Vil
i se continue o foree the [|H|[1 {[a] imlli: for Clies presn oy i [

‘J-}V'“F' out of the furrent
e f']ﬂ'-lh Eontinuin
with the nert one 3 _-\\_"'_} continue;

: -
Both break and continue are extremely /—f \’\

useind m fme-tanng the comtrol of ioops, o £ s g e e
break nflers a solution to Seth and Jason's 99'ng . :
; Iy loani bl statement, It'll get rid of

B o] 3] L -‘. i. (L] ) . 4 &
immediate Mandango looping problem all ¥ arpasasinst ok
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therejare no
Dumb Ciuesﬁgng

Q_,: Why is tinkering with the loap
counter to force a loop exit a bad thing?

(‘}_,: Does the remaining aclion code in
a for loop finish the current cycle when
the break statement is used?

A: Because you're not really using the
loop counter for what it was intended, and
therefore run the risk of intreducing unusual
bugs. Instead of counting through the array
elements as expecled, you're forcing the
courtter lo an anilicial value beyond the

AI No. The break statement forces
an immediate end to the loop, completely
shart-circuating the nomial flow of the loop,

looping

range of the amray just to end the loop, In
general, you wanl o be able 1o trust that

the: tpdate part of the loop is the only place
where the loop counter gets changed, There
are always special cases that anse where
{ricks are allowed, but this isn't one of them—
the break statement handles breaking

out of the loop admirably and wathout any
confusion as Lo what's going an.

- rpen o penc

he seats for avallabllity

The for loopinthe find3eat () function of Mandango needs
some help breaking out when the user accepts a seat. Write the
missing lines of code that handle breaking out of the loop, making
sure to include a comment to explain how the code works.

{} Search through all t
for (var 1 = 05 1< seats. langthy i++) '
// Sas if the current seat is available
if tseats[i]) |
// Set the seat select
gal8eat = 13 i
dorument .getblementByld ("seat .
dg:l_]m&:‘lt_qELL'.LeﬂI&HT.HfId':"EF_'.*-:I'_" + 4}

ton and update the sppearance af the seat

1 o
# 1).8rc = rgeat_select.pnd™
alt = "Your seat™]

// Prempt the uwser to accept
yar accept = confirm(™seat "

alse |

locking
¢/ The user rejected the saat,

20 clear the seat sploction and kesp
galfSoat = =13 . —_. —- o
i) .erc = "geat avall.png’s

¢ 1y .ale = "Avsilable seat”;

=" 4

document .getElementByld (" seat
document .getElementByld ("seat’
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sharpen solition

The for loopin the findSeat {) function of Mandango needs
some help breaking out when the usar accepts a seat. Write the
missing lines of code that handle breaking out of the loop, making
sure to include a comment to explain how the code works.

/f maarch through all the seats LOT availability
for (wvar 1 = Gr 1 < geats. length; 1++y |
/f Zes if the current seat 18 available
tF (eeats(i]) | Ty
/! cat the seat selection and update the appestance oL EAS S
zalSeat = iy 2 = s
o j i} .8z rat sele 10
document UPPEIemertE?lor“fﬂ'r“ + 1) .5£C seat_ ; 5 =
: o s i — B e .
AonuMunt.qELElemenLﬂdeq“564 + 1}.alt = "Your Seat’y
/) Prompt the user to accept the geal — s )
it tL -fuuf'rn("ﬂndr n o4 o4+ 1) " 15 avallable. Accept?™);
var accept = confirmi”aeat
T (T RS e e
A The user acceted the seit s we e .‘-f-"."."_“_‘. ................. s A
hv:akl B it PR T T DR T T T 20 ikt ki e
oy selec d keep losking
/ 1t ser rejected the aeal, 3° clear the asat selectioh and keep
it ne user Io) 20 LHE 2%
. g
sel5eat = 1| ) , L
eat I seak avail
dopument., 1HLHL:T4nrﬂle¢";raL i :b.s: u-i-j ¢
i = B
jl_--,..,.I'I-LI'It-J.r.‘:E.L"_'l'l'-"-r.-L""l-ljl eat™ + 1] .31t vallable

Putting the 'man’ in Mandango

g th Mandang

The r:l'ig‘ilhll mitent of ﬁ[;l:!{]dtlu‘l: 15 ton allow users to search oo
available movie seats o groups of three, With the single-seat search
now wiorking, Sethy and Jason are veady o o their attention o
atruly macho movie seat search, They need away o check for a
serics ol three available seats,

Thiree available seats in a4
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looping

All This movie talk just gets me thinking
about popcorn,.. Oh, serry. I think a few nested
if statements could knock out the three-seat
search with no problem. That's how I'd de it!

Cade Up Clase
il

i:t:;:ﬂkti; using nested if vow are found, set the
e

selestion {to 'H‘It 'Fn-rt one.
I < ngat=.lengfh: 1++) |

f Bea if the gurrent seat u3 the next two seats are available

It (esats[8]) |

if (smats[i + 1]} |
if (meatsld + 2]1) |

ff Set the seat

If three seats in a

¢ all three seats

S i to the “selected” image
1o +hat Ehe wser tan see
whith seats ave guailable.

seleccion a
=mlZeat = 1}
document .getElamentByld (Yaemt™ + i).81C0 = ":»:-.ar.__-n;r-.:r..]'\-n;l":

eciiient  get T iementBy Td {"seat™ + 1).alt = Gur sest™ i

umant.getElamentBy Id|{™aeat™ + (L + ])).3xc = ".'IG.'IF._E-'."].'I.-C':..FH.]'":
it .getElesment Sy Id |("aeat® + (1 + 1)).alt = "Your s=at":
document . gettlensntBy Id ("neat® + (L + 21} .0re = "seat asslect.png®i
document . getElansntById {"neat™ + (L + 2] ) ALL = "Your meat;
ff Prompl the uysel fo accept the soats
vaAr accept = confirm|TSeats T ¢ (1 ¢ 1} * " Ehrough T 4 (L o* 3] o T oare avdilsble. AuceptIU)d

if (maccept) |
{4 Tha nasr accented ths seak. =20 we're done

brsaky

lae |
ff The Daer rejeaqtsd the ssats, sa clear Che seat aelecClon &4nd Keesp looking
selfeat = -1;
document . getElementById | "meat® + 1) arc = "seat avall.png®:
Jociment  JetElen By Id{"geat” + L} .alkt = "Avallaple sogt®;
document .getElementById|["seat™ 4+ (£ 4 1)).src = "asat avail.png";
document .getElementfByld|"asat™ + (i + 1))-alt Phvalilable asat"r
+
+

o -

decument .getElementById{"osat™ + (i 21).are = "zeat avail.phg’s

document .getELlamentByld| "seat™ 4 (i Mi.alt = "Available =seat";

\ ¥ Reminder: This tode and all tode and images for I the user vejeets the
' the Mandango example ave available at http://wew seats, set. their ima
, headFivstlabs com/books/hf js/ back to “svailable.”
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hoping and wishing for elegance

Wouldn't it be dreamy if there was
a way to combine those nested ifs
inte something a little more elegant?
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looping

A logical, elegant, well-designed solution
with 66

Elegant!? Are you

There is a better way to handle the three-seat check in Mandango. The nested k'dd‘lng me? Oh man,
i £ version works but there's voom for improvement, and the change primarily that's a good onel

invielvies making the code more elegant

Dyesspite Seths abjections, there are tmes when
s worth making changes to vour vode so that
more “elegant,” which s another way of saying
the code 15 clean, efficient, and easy to understand
and maintain. In the case ol the nested i £
statements, it worlld be more elegant to combine
thern all into aosingle 11 statement... b how?

The boalegn AND operItor
Compares two boolean values

to see if Jc.he}.r are both frue.

if (seats[i] && seats[i + 1] && seats[i + 2]) {

The boolean ANTY aperator (& &) compares two boolean values
to see 1 they are both £ rue. In this Mandango code, two AND
OMErALOrs are wsed together o see il the three zear values are all
true, I s, vou know vou have a sevies of three available seats.
I"|Uh|ru| :~'1||l.:'ci... :mfl niﬂ; H |iI:I:||' |Irl|I'|'| ur 4'||~y':||11'1'!
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boolean logie explored

Boolean operator logic uncovered

You've already seen several comparison operators, such as == and
<. Most of the comparison operators youw've seen compare owo
vitlues and vield a boolean result, Boolean logie operators also vield
i boolean result, but they operate only on boolean values—they
perlorm boalean logical comparisons.

AND 0r NOT
a && b

You've almadr
seen Tthis one

S a|lb la
True i-F a ]‘IHD b are both True i-F a OF b are -E:.l.i:lg::é‘i::'

true, false otherwise brue, False otherwise

Boolean logic operators can be combined with one another w
ereale more meresiing logical comparisons, tvpically o the sake
ol making complex decisions,

Paventheses allow you to group
toaether boolean logie expressions

if ((largeDrink && largePopcorn) || coupon)

fraaCandy () ; .
Vou tan st Free candy by buying 3
tomba O by having @ Loufon

In this example, an AND operator is used to cheek Tor s larnge
drink and large popeorn,..comba! You get free candy with a

combio, O there is .u:-:nLIw‘r path to the Ern.‘!.- candy thanks to []."' Bﬂﬂlfﬂ.ﬂ lﬂg'!: ﬂpfl"ﬂtﬂl's
OR operator—a coupon. Sa, vou can get free candy by ordering

it Iifl'l}!"l: drink ;\N.I? lrge popeorn, OR by p_rt::i:'nﬂn!.; @ ORI, can l:’e Eﬂnll)iIlE(I to ¢
Phis kind of decision would e extremely dilliculi 1o carey ot

without the: help of boolean loge operators, out ﬂﬂﬂlplﬂ‘x Jetisimlsl
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‘Q} | still don't understand the
difference between a normal boolean
operator and a boolean logic operator.
What is it?

A: Well, first ofl, theyre all boolean
operators, which means they always resull in
d bookean value when they're finished doing
their thing. The only ditterence is the kind

ol data they operate on, Mormal boolean
operators work on all kinds of data since
(hey carry oul genesal comparisons such as
“edual 1o,” nal equal to,” “greater than,”

there are no
Dumb (iu%ﬁgnﬁ

at. Boolean logic operators work only on
boakean data, and therefore carry oul logical
compansons such as AND, OR, and NOT.
S0 boolean logic operators work solely on
frueftalse information, white normal boolean
operators work on all kinds of data.

0__,: 5o, is the NOT operator a boolean
logic operator?

A: Yes, It operales only on a boolean
value, so it qualifies as a boolean logic
operator. I's also & unary operator since jt
aperates on ondy one plece o data.

looping

Q_; How do parentheses work with
respect o boolean operators?

A: Parentheses allow you to alter the
defaull order of evaluation of all operators.
nal just boolean operators. Grouping an
operation inside parentheses lorces that
operalion to lake place helote others
around . 30, largelrink &&
largePopcornis lorced Lo take place
before the | | operation in the free candy
code because it appears within {}

— dgdharpen your pencil

[t's the sixth pass through the Mandango for loop (1 =5), and
your help is needed to determine if three consecutive seats are
available by checking the seat availability and carrying out some
boolean logic.

for (var i = 0; i < seats.length; i++) |
// See if the current seat plus the next two seats are available

if (seats[i] s& seats[i + 1] && seats[i + 2]) {

g
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sharpen solition

for (var i = 0; i < seats.length; i++) {

i

&Iutwn It's the sixth pass through the Mandango for loop (1 = 5), and
your help is needed to determine if three consecutive seats are

available by checking the seat availability and carrying out some
boolean logic,

E.rue FaL-:r. ‘I:rut

// See if the current seat plus the next two seats are available

if (seats[i] && seats[i + 1] && seats[i + 2]) {

Finally, a manly seat finder

Tha
VR WEET 13 mow

Mow Mandango correctly searches for a ~.--c|!.|.rt1-.--ni' three a4

wvailable seats, |'r'\-!I]IL||L', i & mowie ticket service that even T: F{a-r 4:": ﬂtﬂt?‘l: 4
i { i ¥ I'd

the |l':lllg'|"|l"¥-l ool llrLI|_l||| ]_"ll".'h' '.l.'1|| :|]}]|rt-t':;1l1'. nﬂ e “'ﬂb
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looping

Back to the treasure map

With Mandango in good shape for the tme being, we can return
1o the search for hidden treasure. Remember the treasure map?

37 s{;_ng_

Then, walk antl vou seca rock
shaped like a prece of popeorn.

o First, wilk cast for

exactly 37 steps.

for {var x = 0;

takaeStep () ;

A for loop navi {Ed_j
the F-r;-l; part 5.:{
the map master fully/

: ‘Tn

e -.'{ Tl:‘i.!”'!. E]t:ll:‘.‘- |[]?Ll'k ““‘ .“pl.l!:

A tor loop worked gread for mvigating e Grst pact of the map,
The second part still remains, and it presents a challenge th

vr . docsn't appear to be suitcd 1o the unique skills of a £or loop, It
difficult to set up a for loop counter when vou have no idea how
The treasure many repetitions are required of the loop.
shill warts.. E i-.l
What's the difference between the two parts of the

search on the treasure map? Haw would you create a
loop to traverse the second part of the map?
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how long? a "while”

Looping for just a "while"...until a

condition is met while loops let
Adthough it's possible 1o create a for loop that walks the second part off yﬂu I"E!ﬂ?ﬂi Eﬂ[}lﬂ
the treasure map, there is a better option, Unlike the £or loop, which Wl'l_ll.E a Certﬁiﬂ

i structured around the noton of @ leop connter, the while loop
s geared tward looping while a cevtain condition i met. And tha

comdition doesn’t necessaraly have anythmg o dioowith a loop counter.

Test condition Test condition

condition is true.

A while loop consists ol two dilferent parts:

[T test condition checks to
s i the loop should cyele,

Si:_e?sl and 1 take
place each Lime
throush the loap

2]

Action Action

The action part of’ the oo
15 the cocde that s actually
repeated moeach oyele,

'-—-l—v—-_.___ul
One |1:m1:- L‘FI.:'_fE u
Applving the while loop o the second part of the treasure map resalis in
some surprisingly simple code, at least as compared to a for loop;

Test condition o o
Oy perform another @
loom evele i the test while (!rockVisible)

evaluates o true, that s,

takeStep() ;
the rock = still not visible,

o

'rockVisible
Heres how the dellerenn [rarts of ths while i wink:
Action e o Check to see i the rock is met visihle, If not, move on to
Call the takeStep () Step 2 and cvele throogh the loop. IF so, quit the loop.
funwtion o take asiep.
9 Run the loop action code, which i this case mesans
takEStEP 0 running the takeStep () unchon,
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looping

Breaking down the while loop

Much simpler in structure than for loops: while loops must still
achere 1o a prediciable formula:

The test condition, whith mutt
evaluate to true or Lf3he.

. Be careful with while
i loop test conditions.

Wﬁt Ql'l 'Iff Since while loops don't

have a built-in piece of

: code that updates the
:  loop, you have to make sure there is
The attion to be : code inside the loop that somehow
vepeated, whith i 3 single : affects the test condition. Otherwise,
(or compound) statement :  you risk creating an infinite foop.

Rewrite the loop code from the film reel exercise thal prompls the user o enter a number greater
than @, and then uses thal number as the slarting count for a loop that performs an old movie
i'sle reel countdown (4, 3, 2, 1, Rall film!). This time usea whi L= loop instead of a £or loop.

var count = prompt ("Enter a number greater than 0:", "10%);

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
-------------------------------------------------------------------------------------------------------------

alse

alert {"The number wasn't greater than 0. We movie for youl™);
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exercise solution

Rewrite the loop code from an earlier exercise that prompts the user to enter a number greater
than @, and then uses that number as the starting court for a loop that performs an old movie

jf;ﬂ reel countdown (4, 3, 2, 1, Rall film!). This time use & whil= loop instead of @ £or loop.
vtion
Shore the number in F"l"mnfi the user
+he tount variable 1 1o imput 3 rumber.
Make e var count = prompt("Enter a number greater than 0:1%; "107); Count. down
the count G O 1 to O.
i ﬂrﬂ&ru SN »
{:h‘i" 0. var = ll'.oun‘l:..
f_ﬁ o {
SOOI — T — —— T ———
counter bt dleet("Sharting it F i e nneee e Deerement
it is eveated the tounter
autside of ... Lo SRRV A R G5 o . s part of
the while loop- } the loop
............ e e R Rl s b b o o e e o b e 8 R i ﬂﬂ.{ir_‘m' Same
' o a5 w=n-]
The loop ...ﬂ%*-:ri;f.ﬁs'! i ST, S e 5
attion is a
Lompound
statement else
alert {"The number wasn't greater than 0. Mo movie for Yool"™):
Invahd data. The eount
is finished/
The number wasn't greater than 0. No movie for you! Roll filmi (//|
é
\llll.l.l'l‘ POINTS
The break statement mme:halely breaks out of a m  Thewhi le loop runs a piece of code as long as a
loop, skipping any remaining loop code, certain test condition remains true,
m  Boolean logic operators allow you to create powerful s Avoid an infinite loop by making sure the test condition
truefalse logic for making decisions, 15 somehow affected by code within the whi 1e loop.
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Use the right loop for the job

The movie reel conntdown exercise revealed that for loops and while
loops are ofien capable of solving the stame problems. In fact, any for
|ﬂup can be reconstructed as awhile lu-n;i usmne the followinge form:

looping

A while loo]: can

Action '-I' E i I
+ E ; '

Update

=

8o its technically possible o code the same loops using either Eor or
while, Even so, vou'll lind in the vast majority ol cases that one of the
loops clearly seems 1o work better in terms of the code making sense.
['Ll'.:}']n‘ it has something w do with elegance?

W oy

) ' .

\\

gy 1 < 10;

far (var 1L =

alert (ihz

¥ I \

These |n-D?1. are
= well wited 1o the
problems they solve

J e, b
e \

whila (!'finished)

doIt{);

-

/ i “

do everything a
for loo]: can do,

and vice versa.

|nil:,la|iz.i{.im hiﬁ'tni
outside of the loop

Update takes place
within the aetion

i
' r

var 1 = 07

while (i < 10 |

alert{il):

L Ne i hialization —

dolt(}:

Choosing a for loop versus a while loop has everything to do with
using the right tool for the job. In other words, the loop mechanics
should [t ithe ]JrfiEll.I:_‘IH al hane,
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for loop and while loop face off

Fireside Chats

>

For loop:

A, here we are, Just a couple of repetitive Tellas
Binging oul together.

v net commplicated af all, Tjust ackd a ietle more
struecture for creating certain kinds of loops. When
people warnt o loop using some kind o numeric
counter, they lind cormfort in how casy 1 make it o
mitialize and update the counter that controls me.

Sounds kinda vague to me, although 1 suppose it
could work. T Tike to be more exacting, vou koow,
kl‘t‘l] 1']”5{1‘ |i'|.hh LRl “.llu"ll "'Iil.k"l'- e H‘:k. 1-E|-"]’-ﬁ “l]"ﬁ'
I make aspecial effort wo mitalize mysell” before 1

even start looping, 1 also keep mvsell updated at the

cnd of cach loop, just to make sure [ keep running
as expected. Guess P'm a livde compulsive about
making sive | repent like clockwork

Lium aware that there are ot of dillerent ways 1o
structure loops. 1 just like to ron o gl ship.

226 Chapter 5

Tonight's talk: For loop and While loop try really hard to
repeat themselves

While loop:

Yep: Although T have to say, I'm not that crazy
about all the different steps involved nmaking you
work. Seems kinda complicared wome,

That's e, bt looping s’ all about counting, vou
knows, There are all kinds of cool loops that don’t
even imvolve numbers, Sometimes vou just need the
simplicity ol saving, “Hey, just keep domg thas for o
while.” That's my kind of loop.

Whle T applaud vour work ethie, vou do vealize
thid 11's every It s I’_]l::l.‘ih:il'ljl" (TN lul,l-p r-r'|i;'|hl'9.' anl
predictably without all that formal intializating
and updating stull?! Besides, | alten repeat code

in sitations where there sn't o need 1o nitialice
anything, and the updating takes place right there
m the action code, 5o Tm content wo do without the
formalivy and just focus on the looping.



For loop:

That's true. The good news s that we both get the
Fhat

job done inoowr own way, And | can even see where
my stvle is a hit much for a loop with simple logic

oot I|F~.

looping

While loop:

| SUpPose i :'t'.’-l.]]}' 111-41 commes down bo 11}']1', and
each loop bas it ewn, You like o keep all the oop
controds in thew place, while T aclinde more casual
about hiesw T'm controlled.

Mow yvour're talking! 1 thmk there’s room in this town
for both of us after all.

You can say that again!

I think there’s room In this town... oh, | suppeose
mstinets Kicked mthere e s moment, Sorry,

No problem at all. 1 understmd. Thanks for the

chiat.

Q: The whii 1 loop looks pretty
simple. Am | missing something?

A: Mot at all, Just keep in mind that
simple doesn't necessanly mean weak or
limited. In other words, you moy be surprised
by how powerful wh 11 e loops can be,
Sire, the whi 1 & Inop ennsists solely ol A
test condition and a peece of action code, but
that's often all you need to do some really
slick looping. Especially when you consider
that the test condition can be made more
interesting thanks to boolean logic operators,
Mot anly that, but the action part of the
while loop can contain as much code as
youl want if you use a compound statement,

04_: What happens it | created a while
loop that started off while (true)..

will it work?

the _
Dun@:lfym(ﬁ:]esﬁ@ns

A: Yes, it will.. perhaps too well The
problem is that you've just created an
infinite loap because the Lest condition

is permanently true Awhile loop
continues looping until the test condition
avaluates to falso and in this cass that
lime never comes. I's scary to think about
ROW fiiany miinie [oops are fuiimg ighi ins
mament as you read this, destined to repeat
themselves for ever and ever... and ever. .
and ever... hey, break out of it!

Q,: Is it possible for the loop action
code (the code in the parentheses) to
never gel called?

A: Yes, Buth £or loops and while
laops require their test conditions o be
true befors initially unning the action
ende. 5o il for soma reason the lest
condition fails at the get-qo, the action code
won't run and the loop exits before ever
starting.

Q_: Can loops be nested inside each
other?

. Oh yeah! Nested loops allow more
than ane level of repatition. This sounds
strange right now, but it's quite cool, We
explore nested loops later when Mandango
grows to search an entire theater!
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fooping success

Treasure at the end of the loop

By using a for loop folliwed up by a while loop,
the treasure map can be fully waversed, leading 1o the
treastre ab the spot marked X

37 steps

e'['lu'u. walk vl vou see a rock

shaped like a piece of popeorn,

while {lrockVisible)

o [First, walk east for

exactly 37 st e,

takeStep{);

#i while loop naviaated
the second part of the
map without ﬂaw'l

CakeStep ()}

'ﬁ: 'Fcllr |mp ﬂi”iﬁiﬁcd
the Fivst part of
the Frap Hi!‘t:r":u“}lj

e N really does mark the spot!

The treasure

o
=nesl opens
to reveal... \
bl
[ 1
d bt .1-: U | =
T Movie tickets!

Coonlel this be aosien? Your newtound while lo b]'rinu knowledge and
movae tiekers can only lead back 1o one thing... Mandango!
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loaping

Rewrite the loop in the Mandango £indSeats () funclion so
that it uses a whil= loop instead of a for loop. Add a new loop
contral variahle, £1ni=hed, that is used as a means nf Fyiting
the loop through the test condition, as opposed 1o using break.

P £ plus the next Lwo Seats AIe available
! ~Lay s | ! - - ;
if b=lil &5 seate[i + 1] && seats[i ¢ 21% |

- - weaarance of the seals
f/ Se cpat salection and update the appearance Bl &

/ - = imEr PO the sSo2Ts
/{ Prompt thes user L. -
/  Promg L it I_TI""P o+ 1o+ 1) " ehrough wo (g4 |
yar ‘aAccept = CONELLING =
| [ L
# sre gvailable. Accepti™):?

E - olpar the seat selecC
e the seakts, 8o glear Lhe

The user rejected
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sharpen solistion

mn Rewrite the loop in the Mandango £indSeats () funclion so
that it uses a whil= loop instead of a for loop. Add a new loop

control variahle, £1ni=shed, that is used as a means of exiting
the loop through the test condition, as opposed 1o using break.

[nitialize the loop This loop is somewhat of 2 hybrid of what we've

R Loop a5 long as the loop counter €€ %0 far m that it i dependent on both 2

s el is less than the number of seats  tount and a boolean logic expression. [4's usually
AND “i:irni'sh:ﬁ” i:nlf e sihflfr 4o tode h'fbnd |oq-‘vs using while.

/ b

{ i
vari =0, bimished = falsei g0

while (i < seats levath) {f !Finished) |

......................

3 1 o seats are available
/! Bea 1f the current seal plus the next L«

if (seats[i] && geats[i + 1] &5
// gar the seat selectlion and

aeats[i + 21) | )
updats the appearance of the =eats

// EBrompt the user to accept the seats

: g A
var accept = confirm{"3eats + "l 1)
v are available. Accept?™);

+ " ghrough " + (& +°3) 4

B so ¢clear the seat salaction and keep locking

Set "Finished” to 4rue to bail
nerement the out of the loop. Since this

loop tounter affeets the test condition,
there's ro need 4o break heve
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looping

Mandange is looking pretty sweet with the
leoping and all but there aren't really many
theaters with only one row of seats. We need
to figure out how to handle more rows...

Movie seat data modeling

J:l.-nln'-i |'i;_l||:|, E'L!.'II:lLI.J[lU'II-]'I'.'IHE mieechs o be alile to handle more rows of
seats i order o ruly be functional, Thos Go the smgle tow of seats has
made sense becawse it cleanly maps to an array of booleans representing
the seat availabiline To expand the idea 1o multiple rows ol scats requires
expanding the array, and that requires another dimension. That's righ,
wie're talking abour a two-dimensional areay!

This movie theater has four

rows of seafs with nine seate

m edth row. Yeah, it's ﬁn:_wlf"l

\ E_;f.h |£El- "

T s T oa i
the L-Lf arraj
13 5tll|l| a hﬂﬂl!a“
We need an arvay that i 9 x 4 in sizge oo match upe with the actual seats,

'l-'.'llii'!lv i l.ﬁl“l' FERYS WY i'l]l I'I.IHE' seils .I'Il L ¥ ||.

Now there is
another dimension
of avray indexes.

L

W = O
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maore than one dimension

An array of an array: two-dimensional arrays

You don't need any special glasses or anvihing w create o two-dimensional arreay.
In fact, cremting a two=dimensional areay is similar 1o ereating a normal (ones

dimensional) array excepl thar vou create muli i]mh' :illl.l-ii]'j".'l.'}:i as elements of the Then tveate iub-'di‘lr'a'f: to serve
array. These sub-arrays are what add the second dimension, resulting in a table of 35 elements in the outer array
dlata that has rows and columms. That's two dimensions/

Firsk tveate an arvay to house the

F sub—arrays: That's ene dimension!

var seats = new Array({new Array(9), new Array(9), new Array{(9), new Array(9));

Four sub—arvays vesult in
rows of array data
In the case of Mancango, we already know the mitial values of the array
clements, o it makes sense to use o different approach to create the
2-1¥ array. one that invobves an array literal, This ereates the array and
initializes it at the same tme—a win=win situation!

Double brackets
inditate 3 12-D avvay
var seats = [[ false, true, false, true, true, trua, false, true, false ],
[ false, true, false, false, true, false, true, true, true ],
[ true, trua, true, true, true, true, false, true, false ],

[ true, true, true, false, true, false, false, true, false ]]:;

The First list of boolean

Each sub—array of the 1-D arvay
hds its own array
index, in this £30e —
between O and 3. _

w M H o

Fassg - H‘uc 'I-Eﬂ't
is already taken. i available.

True = the seat

i
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looping

Two keys to access Z-P array data

Accessing data i a 2-1 arrav 1= no different than accessing a -1 areay

except youl have o provide an additional piece of information: the index 3 §

Ur. rl'll' eXIra ill"l'i!}. .‘\Illl'ﬂ .‘;F["l.'iﬁL'il]ll_ln; I!rll” 'ii]l.'("il-'ln' ||'|1' i'l“lﬁ':'\'!':‘\ l::ll. |!|I" W Twu_JlmEnsluna[
aned the columm where the data sits o the arcay. For example, o grabohe

vitlue of the fourth sear m the second row ol seats, nse this code: Hl‘f'ﬂy.ﬁ all,ow yuu to

The index a-F the setond row in stﬂfe tﬁ!!lﬂ,ar @ﬂq

the areay is | {stavts ot 0)

alert(seats[1][3]); Twe dimensions
\JT& index of the \’
Fourth element in 3 vew Columns

{}hf dime LT

5 4 rs‘{',ir{:s i{ ﬂ]l

——

toatid o b Jo s, o mnsicle the other, The outer lop |'j.'4'|q'.x through the

I.’ll‘ |IJ'|||E' ||'|'|'|.ll||_'||l <l -II'I':I.?A. L3 I]EI. TIi e |I|i||l LRI [t'll'll!'l:h]l::lll [II'L'!:I.I"":"- !I.f'?-'r[lif_f
i Joop for each dimension. So, looping through a 2-1) array involves a
" E % -
§ommdl Il el el

rows of array data, while the mner loop cyeles through the columns within
H LR

H ]

ested rﬂﬂ?s allow h?“-'-..,
to itevate {hrauﬁh tus

dimersions of data _'_"“'-—-_._____,.«’1

Write code to loop through the seats in the 2-0 =cat s array,
alerting the user to the availability of each seal.

you are here + 233



sharpen solution

g™

It takes two nested

To attess an individual
weat, use both the
vow (i) ard tolumn {j}

of the array data

1
Display a different alert
based upon whether the
seat s available (frue) or
ot f'FBh-EJ

The outer loop yeles
{;hmsh the vows of seats
using the i 1'0'3? tounter.

Write code 1o loop through the seats in the 2-0 seat s array,
alerting the user to the availability of each seat.

ﬁh'-‘wa.i\ the se

loos £ loop threvgh :.Eer..‘.'.9:.i..E.Ei.."..f..ae?.t%-.'smt.'::;}.’.f.’f?. e e e B
dimensions of i | .
avray dits y for (var ) = 0, | < seatslillenath; j1) |

The inner |ﬂdf" et |es

using the j locp tounter

--------------------------------------------------------------------------------------

devt("Seat "+ 14 " invow " 4 -.:L + " is available "3','

s R R T T L T PR dasssprbnrnrannn srrrmrmsmaann D

This is the ll“ﬁ.'i'-h
of the sub-array
located at vow i

in 3 row

S esdsdsisirinbrbsbnsanananan

The seat availability
messdges show the row
and t.o-!umn n—F eath seat

F i
'H{: Can arrays be more than 2-07

A: Yes, although at some point it can

get ticky to visualize the data. Thres
dimensians can be handy for modeling
real-world data such as the x-y-z coordinate
of & paint in space. Beyond thal, additional
dimensions are probably relegated to very
isalated siuations. When adding anather
dimensian, just think in terms of replacing
individual array elements wath sub-arrays,
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o

) Canladd additional data to an
array later if | initialize it with data upon
creation?

AZ Absolutely. You're atways free to add
more dafa Lo an array by assigning new data
to an unused array element. In the Mandanga
axample, you could add another row of seats
by adding a new sub-array as a filth row (al
incdese 4 in the amay). Just assign the sub-aray
o zeats [ 4], Youcan also call the
push () method obthe A ray object o
add a new item to the end of an amay.

A

"Y_',: Do 2-0 arrays have to contain the
same number of rows?

A: No, not exactly, Just keep m mind that
If the rows don't contain the same number
of elements, youTe setting up a recipe for
luoping disasler because nested loops

are Wypically designed to cycle through a
consislent sub-array length. So, yes, it’s
possible to vary the length of 2-D aray rows,
but it's a risky proposition that's sater 1o
awaid.



looping

% BULLET POINTS

»  [wo-dimensional arrays allow you to store rows and s Nested loops can be used (o iterate through the data in
cofumins ol data in tabular struciures, a 2-1 array.

m  When accessing an individual piece of dataina 2-D » Just like normal amrays, 2-0 amays can be created and
array, you must specity both the row and column of the initialized from array object literals
index.

Mandango in 2-P

Although vouve already sorked through peces and parts of the code,
meving Mandango frome o stnele vow of seats oo all dieater of seans

ivolves reworking a great deal of the serpt code to account for 2-1 data,

[ takes two loop
tmn"ccﬂ ﬁ:l eyele
through 3 2-b - e (]

arrd’y o-p sta{_:

More rows of seats..
awesomel Let's get
that code knocked out.

---____-_-.--*

jm—

Maiingl
M-ﬂndahaa Fvom
1=D 4o 2-D
involves ‘F.;w]:,l
s-gmf itant
d.ndmg, .I'.|'|ir|.5|:_‘..

In what different ways do two-dimensional arrays impact Mandango when it changes to work
on an entire theater of seat data? How would you visualize the script code?

you are here »
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2-D glasses not needed for this code

2L Mandangs Up (lese
No need {o virudlize...

“h > h !
i /\ eve s the fomplele sode S

o
ctitiesMandangs - The Machd Movie Tickst Finder«</titles 2-D Mi“daﬂ'ﬂﬂI

<=cript type="text/javascript®>
Vel Ssatx = [[ falama, true, false, true, tous, trus, fealse, btros, falss |,
[ Emlde, troe, false, falss; trim, Ffales, troe, btroe; Erue ],
[ trus, true, true, trus, trye, trus, folas, trus, falzm |,
| trus, tove, trus, falass, trus, falas, false. trus, false ]):

var aelBeat = =1} a_l,'.'
function initdeatz() | \T‘E L'D awa? " EH;
// Inltialize the sppearance of all aeats boalean ceat availabiry

Ea:_. [War & = G.'_i 1. seats, Lengthy. ieq] | ﬂﬁi'nh! i ﬂf!a‘::d
far (var j = §p § < sedt=]i].length; j+=) |

1T [zeats|L]1057) f
ff Se=t the =eat bto srailsbhie
document.gatElemantById ("=seat™ + (i * seatsi] lspgth + ji) .80 = ".uvpzll:_qvqi;.r:rl.]','
document . getElenantById (®asat™ + (1 * seata[i].length + 7)) valt = "Avallable seat=;

|

elas |
ff Bat the seat to unavallanle
doclument . getElensntByld (Sseat™
document .getElenentById [ "ssat™

|
J Reiritialize the seats if
the user is rﬁar{:i,,a 3 new
searth for seats by elicking
einitialize all ssats to clear thes the Fi"d S!J‘E! b“{{"ﬂ iﬂiih-

mandango.html

-

4 * mests[i].length + 1) |.agc = ":l-:ﬂ.L_Ll:'.uvulJ..[_-ng';
[i * =eats[i]-length ¢ j)].alt = "[Inavailable =eat™j

funstlon fipndB=atsa() |
f¢ If aeata are already aslected,
Af {aelBeat >= &} |
me=lBegt = -1;

} asRE Taking advantane of the best of both
worlds, a while loop is used to eyele
£ Baarch through all ths =satz for availebilicy ‘Eh I 'H'IE rows, 'Hhﬂ! a ..F“ [I'-'N-ﬁ-' t-'ftkfl

var 1 = @, finished = falas: 1
while (L < asats.lemgoh o& 1fimiahed) | H’ﬂ“ﬂﬁh individual seats in 3 row.
Far f(var § = @54 € seats]i] dengkhs J4+) |
ff Be=e if the current zeat plus the neMt tWo zeata are available
1r |SEATS|L|17)] &8 H2ATSIL) |] + 1) &% AeATH|L] |7 + Z)) |
{f Bat the =smst =salesction and updste the appearance of the =zeats

aalfoak = 3 * agaralil lenoth + 3;
docum=rt .. getlensntDyId {®amsas™ | {1 * amats[i] -length 1i1raxe = "omat select.png"i:
document .getEleasntByld("=gat” [i * mseata[i] -length j))ialt-= "Yoor =eat™;

document.getElementByld (*arat” 1 * =eataf[i].length

4
+ = 1)b.arz = ®apatr aslact.pnghy
document . getElenentById (®seat™ + (1 * @sata[1].length
+
¥

1) p.alt = "Your seath:
® 2]).8re = TasAr aslact.pogti
@ 21} .akt = "Your memt®;

dociment .getELémentAYTd (Tseat™ L * assata[i].length
document .getElementById (Tseat™ i

s e T L R
L bl B
L]

meatai] .length

!} Prempt the pasr to accept Bhe s=ats
var accopt = dopfirm{"Bmats ™ &+ (§ + 1) + " thooogh " [ + .3) +
"in Row "+ (14 L} + " are svallable. AcosptT):
1f lacocept| |
/F The user accepted thé =eats, 2o we're done (break cut of the inmer locopl
finished = true:
break;

al=m |
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]

</acripkl>

</ head>

f/{ The

pelZaat
AesUSent . g&t Eleman LE}' Id{"zeat™
documsnt.getElsnentBy1d (“seat®™
decument .getTlementById | " saat™
dogun=nt .getElenent By Id {"aeat™
document .getElemantByld | ®=eat™ +

soumant . getElenentByid ("=aat™

mer rejectad ths =eats,

= =1

+ [L * meata[i] . length + §)
+ (1 * saatai] . length + §)
# [1 * gpeata[il.length + 1
+ [1 * peabs[i] . length + j

[t * meata[i] .length 4 5

i1 seabtali] Jlemgth

ff Imcremenlt the aubksr lasp caufiter

1++3

<hady onload="{nitSeata |} ;"

WME

ciddw atyle="margin-top:25pmi
dlmg ld="Heati” srg="" glr=m#
Cimg lde="smat]® arc=""7 alt=""
<img ld="meacl™ arg=-"* alt=-""
<img Lld="S%aE3™ sSra=-T7 ale=T"
fimg id="mankd” arce"" plE="r
£img id="=zgat3* arc="" ale=""
<img ld="sgatE" sro="" alg=""
<img id="aeatT" src="" alt=""
<img id="sgatd" sro=Y"" alg=®h
<img id="searcH" aro=-*" alg-*"
img jd=m'gegEr](" spo=T? slEarn
<img ick"seatll" aiee"T ATt=""
’«.l.'!.-l-l 1d=-"HeatlC" EEo="T.alt="m
<ing ld="seatl3" arc="" alt=""
£imy jd="saat]ld" arc=" alg=""
cimg id="ssaclsh aros="" alte=t
<img 1ld="DeACl6" mro=t*" alt=""
Simg jd="agat]T" spc="" alt=""
cimg ld="ssatlf" arc="H glt=H"
iy |d="oeafloW app=tt glp=Hi
<imy Lo="Tsent 0T sro=fl alt=nn
<img id="seat3l" =
clmy 1d="smakl2" A
fimg ig="s=atl3" =
<133 id="msaci§” arc="" alcs""
<ing id="geatld" are="" alt=mn
dimy ld=saatl6" arc="F" slp-nt
<img 1 arc="" alt=""
cimg ld="mearZB" sro="" glr=""
<img 1d EART O™ apie=TH )
<img ide"agatdD? acc="T" alte""
'1né id="agat3]l" aprc="" alt=""
{L:; Id="aeatIET apc="T" alt=""
<i:; =" moat3I" sro="" alt=""
cimg id="asatld" apc="" alp=""
<img Lld="meatid" pro="" alt-H¥
<lpfut type-"butran”
£ e
</ bdy
</ht=ls

gk

text~alignicenter™s

i
o
>
T3
%
I
f=

Pt /5

e
f»
>
/=
e
=
{=
{>
o<k
.l..—
i=
>
i
i
f»
>
{ b
Fi
I=
i>
>
>
/>
>
f by

The imi:.gq-al;sﬂ'
netion is talled when
the page first loads.

Four vows with nine
seats each vequire b

[ HTML images.. yikes!

R R T L T R

i

f >

=3 clesar the ssat sslsction and kssp looking

boaze = Taear avall.png®;
).alt = "Ayailabls ssat®™:
+ 1]).8cC -!SE'E.'E__!.‘F&l'_._'D!'I';I".‘
11).ale "hEyvallable as=at";
. 2] hamoo ':E:t_}v&;l.jng";
21y .alt = "owailable =maat':

T -

The row and tolumn 1"“?
tounters ave vequived to
thanae the seat images
and alternate text

[

Don't he

of this code.

It's vsing thie same 2-1 array

technigues but new it's folded mto
the context of Mandango, wath all

of the HTML code and images

(which is all availalde for download

at itz Swcvwe headfivstiabs.cam/
Bk Jifis

The FindSeats()
Funetion is called when
the user tlicks the
Find Seats button.

ld=-"flifdsears® valpe="Find Beats® onclick="EilpndSsatal);" f»

intimidated by
the sheer size

e LR EE R LTS

you are here »
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doing the mandango [anga

An entire theater of manly seats

With two dimensions to work with, Seth and_Jason are able 1o take

Mandango 1o the next level and support theater=wide seat searching..

with o mache twist! The guys are stoked., We never have to sit
together againl

Mhdahaﬂ ROW o-[:&rs
h-i-.il! mavicﬂogr; a
thoice of three seats in
3 row within @ theater
E-F nF'tluh;.
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-
* TJavaScripteross
Al this Lalk aboul seals probably has you lehing Lo

£0 see a movie. Before you leave, do a little mental
stretch and take a stab at this crossword puzzle.

L L]

1L

Across

2. This kind of loop keeps on running code as long as a lest
condition is true.

4. Use this statement to jump out of the current loop cycle but
continue looping,

B. W aistrue or bis true, then a ., bis true; otherwise a . bis
false.

9. A type of data that lets you store multiple pieces of data ina
single variable,

10. The part of a loop that contains the code 1o run repetitively.
11. The part of a loop that gets the loop ready to start.

13. Atype of loop that is ideally suited for counting.

Down

1. The part of a loop that must have a boolean result.

3. A ... s used to access a value in an amay.

5. Boolean ... operators operate on boolean values and return
i boolean resull,

6. The part of a loop that is responsible for changing the state of
any loop controls.

1. If you wanl to end a loop immediately, use this slatement.

10, I a is true: and b is true, then a ... bis tue; otherwise a ... b
is false.

12. Accessing an array value using a number requires an ......

you are here » 239



JavaScripteross solution

* JavaScripteross Solution

, S J—
ﬂﬂﬂﬂﬂﬂﬂE

Alelr1 0N
0[N

—

ot
-y

¢
0
N
7
N
B
o
0
N
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B Veekeox D

Fold the page vertically What do
to line up the two brains

and solve the riddle.

lmlls and movies have in common?

< |t's a meeting of the minds! H——.

T

Some movies are known for l:aving circular
]Jlots that are difficult to follow.
There are other movies that use motion
and lots of action to attract people.
[n the em:l, a movie 1s just a movie,

you are here » 241



6 Yunctions

* Reduce, Reuse, Recycle N

That's the thing about meatloaf,
you coak it once and then

eat it for weeks and weeks...
semebody help mel

If there was an environmental movement within JavaScript, it
would be led by functions. Functions allow you to make JavaScript code more
efficient, and yes, more reusable. Functions are task-oriented, good at code organization,
and excellent problem solvers. Sounds like the makings of a good resumel In reality, all
but the simplest of scripts stand to benefit from a functional reorganization. While it's hard
to put a number on the carbon footprint of the average function, let's just say they do their
part in making scripts as eco-friendly as possible.

this iz a new chapter 243



dissecting big problems

The mother of all problems

When it comes down o it, web seripting is about solving problems. No
matter how large the problem, with enough thought and planming,

there’s abways asolution. Burwhat abowt the really huge problems!

World peace

' New that's 3
blg f'l"dl:llfn‘l

The ek o solving big problems s i break them down mo
smaller, more manageable problems. And i those problems
are still oo big, then break them down again.

Smaller problem,

Farming l Distribution l Land rights Comstruction Free speech l Right to vote

Contimue this process agaim.,and again.,.and again. ,,
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Solve big problems by solving swmall problems

Clontinuing to break down the world peace problem into smaller problems, vou
eventally arcive at a problem that is small enough for JavaScripe o handle.

Shelter

Iﬂi Bﬂlﬂd ["'l'n'hltm 'H'Ia{
is within the realm of
a JavaSevipt solution.

Think of a JavaScript equivalent to the chimate control problem,
which wonld involve the scripting equivalent of a thermostat,
which i used to control the femperatire of s enviconment. [ he
most Basic thermostat would simply have o “heat” button,

HEAT FIRST

The easiest thermostat
ever — push the button

o rE; 5“5 &

-

o You don't care how
the hzaims it done,
fou ﬂ‘nl"}' need to know
how to turn it on

MNote hosw the thermoseat reveals nothing about how the heating is
carried out, You press the Heat button and you get hear, Clhimate
comtrol problem solved!

you are here »
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functions: small problem solvers

Functions as problem solvers
Ul Heat button on the thermostat is the equvalent of a function n F““ﬂiﬂ“s 1"1"“.

Javascrpt. The idea is simalar to a real=world thermostar—someone l:"‘q pl‘ﬁl')lEmS lﬂtﬂ

l'l.‘lllll"il:t Ill!‘ill.| [hl" |||]|:II Ii(?ll. |]1Tl"ri[h.‘:~' i1.-I.]]l' lli'l.’lil!\ I:Ill. lh(' |I1".'1[il|f_= e

handled inside the Tuncooon, and aren’t imporane W the code calling mall El'ﬂl‘llﬂmﬁ-

the fumction. Tn this way, you can think of a fupction as o “black box™
mformation can How into it and out of 1t bt what goes on mside is the
box's responsibiliy, and therelore not important to code outside of the box.

Request heat ———> . —> It gets warmer

i .1!|a|.1li15_1.1 the Heat batton i[llllll':l". AR 'lpl codde mvnlves o '.1l|'||1|.1 i

[imcnon called heat () ...

Request heat =————= heat(); =— |t gets warmer

Hn?‘-ﬂh{ who wants heat J“{

function heat () | needs to know how fo call the
h-fﬂ'{f} Fl.ll'\.ﬂ'i'_'lﬂn

/" Do some heatling somehoW

shinvrlCoal () f

The actual heatirg 15
dore hj’ eallin these
Fheee ather fuh.!-‘t'n;rns

lightFitel);

harpness3uni) ;

The Ferson who writes the

heat{} -Fl.-hd:mn is the m-.f-:,r 1% no verabaly iu|[1|||'|u||r how the heat {) unction does the heating,

person whe has to wor What matiers s that it serves as o self~contamed solution o a problem. 10

about how the funetion heats vou need some heal, just call the heat () lanction, The details of solving
the problem are lefi to the moer workings ol the function.
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The nuts and bolts of a function

When vou elect to create a function, vou become the problem solver.
Cireating a function requires vou to use a consistent syntax that ties the
narme ol the funetion wath the code thar w pans, Following s the svneax for
the most basic JavaScript loncton:

An identifier that uses

T | -
hart a function with g— owerCamelCace The tode wikkin a Punction

is rra"j' part of a tompound
skatement, which starts

L—)| function ’-I- 2 Name ,+ 5 () ’+ 2 { l with a curly brace
e\ F’hrcn{h:m are 3
|3 tell-tale sign that

The body of the this is 3 funttion
Eu“f}bm 1% l.uht'ﬂ! i“
the work takes place

the Furetion keyword.

Wrap up the funetion
with 3 L]as:nﬂ turly brace.

Taking another look at the code for the heat () function helps put the
Function synax o some perspeeive:

funetion heat() {

// Do some heating =omehow

The bady of the
-fun.f.'l.’.inn dees the Ehavelcoat i) ;
attual heatirg lightFire() ;
harnessSun i - Tl I H 1
n, aIlIEZ2=C R I he fTunttion bﬂd}' 123
\ survounded by eurl

h'rit'.ts - r’;_q; Tta":'l Jh-'n't
d E"“""P"-‘""d Ifa'l‘.:mtn‘f:

. .ﬁgwnm
POWE®R

When have you seen functions used to solve problems so far?
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mandango functions

A function you've already wmet

You don’t have to look any further than the Mandango nuacho seat linder
(1l files available at Attp:/ Lo feadfrstabscon ook i/ ) script o
find a good example of a function solving a problem i thas case, the

problem of mitiahang mevie seat data. Here's how the Mandango
problem wis broken down:

Big problem.
Matho seat seavth <«

/ \, Smaller problems
I

Initialize seats Find seats

The seat mitalization sub-problem was small enough to be solved wath a
hinction, the initSeats {) function:

initfearsl) |
1 iwiize the appasgance of all #sats
for (var L =0f L« sgsarm,lengthr 1%#] |

for (war 3 = 9f 3 * reatE 1] deegthe 341 |
€ paeatafi] [111 :

{ ey the ssat to avallable

a + are » Ypaat avall. png™i

Jerumsiit geb Flenantyld|ta=ac® & (1 * gaaczii] . largth 1114 1- ‘:q_?i\ g4
:1.-_:1_;|-uu-.- get ElonentEyld [*saat® + @1 *® paara[il.length + 1)) -84% il

|

plsg | s "
ff %af the =sat to LARAVALI=DL . 4 Lk

gt - tElemmntSyid (Tamat™ v L 7 geata|1].-lengih & 3§ BLT smal I

ooftEant e Lal= 4l 1

: T - Piimayaiidnle seatT)
t  metELsmenciyld {"a=at™ + meptali]-lepgth + 31).alt Ayt L]
document . petELe - By e

mitSeats() isn'd Ehe anly

]
The initSeats [} hinetion s part of the AMandango web page. The ) obl :
1.\. problem solver in Mandinsa.

lunction doesn’t get called until it s ted to the onload event handler.
Thiz causes the function to run when the page loads.

<oty r
apload=ranttdeata (112
ety atyle="heights I5pemsa/dive
srtie Sryleem{ant— ignicentar®?
L e [T
cipg id="Agarl® gro="" alc ]

o AderapptI i ...:--""' :.{E: I... =Hpind Jeats® :.r-l';.'.:k""f:ln.'..'_-l*-ﬁ'l.ﬂll|'"
< ipput yperturtam® jde=findaaats” value ind de
o St
« {pody™
Cihemle
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(J_-_: How does the naming convention
for funclions work again?

AI lowerCamelCase is a convention for
naming JavaSeript identifiers where the

first word in an identifier is all lowercase

bt additional words are mixed case. So, a
function that rales a movie might be called
rateMovie (), while a lunction that
kicks cut & guy whe insists an Latking on his
mabile phone during a movie might be: called
removelnappropriatelzay ().

Q: Are functions always about turning
big problems into smaller problems?

A: Not necessarly, There are silualions
where funclions are hefplul purely as a
division of coding labor. In other words, il
may be one problem being solved by

ﬂwcre die no &
Dumb Questions
several functions working together. In this
case, the rationale for dividing up the code
into funclions is o help divide the work and
give each function ils own singular puepose,
Kind of like how people are given different
jaaby titles o that they can each focus on
one specific type of task. Such functions
may or may not be solving unigue problems,
but they definitely improve the structure of
scripts by dividing up the work.

Q,: How do you know when a chunk of
code should be placed into a function?

A: Unicetunately, there is no magical way
o know when it makes the most sense to
place a piece of code into a function. But
there are some signs you can look for as
clues. One sign is if you find yourself
duplicating & piece of code. Duphcate code

functions

Is almast never a good thing because

you have to mamtain it in more than one
place. So duplicate code is a great target
for placing in & lunction, Another signis a
situation where a piece of code grows to
become unwieldy, and you're able 1o make
out several logical parts to . This is a good
tirme: to apphy the: “division of labor” idea 1o
the code, and consider breaking it cut into
multiple functions.

Q: | thought | remember seeing
functions that accepted arguments and
then passed data back. Am I missing
something?

A: No, not at all, There certainly are

functions that both accept and return data.
In fact, you're about to see the hieat ()
function tum into one i you hang in there.

The name of a tunction is extremely important in immediately conveying what the function does,
Try your hand at naming these functions, making sure to use lower came| case.

Request aisle seat s - Receive ticket for aisle seat

Throw pepceoern — . - Popeéorn is hurled at others

you are here + 249



exercise solution

The name ol a lunction s extremely important in immediately conveying what the function does.
Try your hand at naming these functions, making sure o use lower camel case.

Throw popcorn — . =—ip- Popcorn is hurled at others

There are ]-'|f.-r.‘|:*f of other -Fl.lm'.‘l:,lﬂn ndmes that would work here
Theze are jus{ some dood examples of tontise, lower Lamel Lase names

I'm burning upl Please turn the
heater off. Or am I feeling
the effects of local warming?

=

Too hot to handle

Meanwhile, the eflort 1o brng about word peace
througl climate conteal bas hie a bit ol asnag T
seems Lhe Heat button works 1oo well, or mayvhe

it’s just a problem of the heat (|} lunction needing
more data. Lither way, something needs wo be [ixed.
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Build a better thermostat with wore data

mo back to the thermostar, It doesn™t know when 1o AL heating because
we niever set i target temperatire. There sinply ="t enough information
o solve the probleny effectvely, which means someone presses the Hean
bumron and they oot heat. lorever!

Th‘f -l_fﬁtPfri'Lng il_ b
r_ HE-&T FIRET EHI:I'J.H Eh; Wiy tﬂ ::t

)f’—.—. a ta'rg,rt tfm?era_{urc_

Uhe imprened thermostat new accepis the targel emperature as
an irlflm that it can use w0 better carry out the “heat”™ process,

Target

temperature
Request heat .

—- |t gets warmer

The taraet 7
Lemperature row i
LEYVES ai. ari I'I"Fu-t

ko the funttion heat (targetTemp) ;

Write the code for an improved heat () function that accepts a targel temperature and uses
it to only generate heat while the current temperature is less than the target temperature.
Hint: call the hypothetical getTemp () function to get the current temperature

Exescise

e added alre o o Pottion heatllbargetTenp.
Jj_tt you started
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exercise solution

Write the code for an improved heat () function that accepts a target temperature and uses it
’ 1o only generate heat while the current tlemperature is less than the target temperature. Hint: call
\5e the hypothetical get Temp () function 1o get the current temperature,

+i08

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

The taraet temperature is
vassed into the funttion as

a Lunedion araurntnf- / Do some h:i‘l:.ing, somehow

------- I'h"""""""-""""""""'_'"""-'"'ﬂi-ﬂi’?tw'ﬁ""""""""‘

chavelCoal(l; g.l;d a5 ?arl; of the fest
draraeaes R e e R PR R IR L;”.‘E 1};‘;:.“; Igl;\:r"i I";u“ﬂ'f .-'tﬂw ................. '
,,,,,,,, B s S R
The 'Fuﬂ'_'!_',iah row onl wnld:
W s OO, WIS oot smsmenss st o e e e
tempevature is less than }
{hc {m‘st.& {Em?c.‘mrt lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Passing information to functions

Phatie s passed o JavaSerpt functions using [metion arguaments,
which are like inputs, Lock again at the syntax for [unctions; sec how One or more arquments ¢an
argurments are placed mside the parentheses when you create a function. dfpear inside the parentheses.

i functinn ‘.1& Aama l+ d 0t 4 } Argumen

[ function ¢t ¢ SRR &

-EG-. 14

- Within the bﬂd':f oF d -Funt.‘{:.lm.
a'rg,-.n:n{-,ﬁ ave attewmed as if they

D v ave mitialized lotal variables.

There isn't really a limit on the number of arguments you can pass
mito o function, .‘Lllhulmh it e kes |‘.||‘£|{'1 tal sense o ey anl kt't"i’:

thiermn w witlan o more than two or three, You can pass qust abou
any piece of data toa function as an argument: o constant (Math,
E1). a varable (temp), ora literal (72).
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Function arguments as data

When data is passed intoa funetion as an argument, it acts as an
initialized local varable inside the Tunction. As an example, here the
hieat () faneton s geming supplied with a arger wmperanare that s
passed o the fineton as an argoment:

T The tavaet temperature is passed into
heRLuet ‘tht -thﬂ:jnn as a |'|£l:'ri1 rumber-

Liwside the heat () function, the target Temp argument is accessible as
i it was a local variable inibalized to 72, Replacing the normal heat ()
function code with an alert reveals the argument value

72 — [rside the hegtl) 'Fl-"'l-l'-{:lo-n,
the argument |ooks Just
function heat(targetTemp) { hke a local variable.

alert (targetTemp) ;

1 .
Onee the 'Flhnl'.{'_iah exits, j
argetTenp goes avay (o)

Although meton arguments act much lke local sarmables from within a

tunction, changing an argument value inside s function does not affect

anything outside of the functon, This rule does not apply 0 objects that

are passed as arguments—we'll dig it objects i Chiaprers Y and 10 Subtract | from

the l'.tml?t\'i‘fuﬂ

The temp variable is
var temp = 80; passed into the funttion
2% an dy j‘um:‘nt.

coolIt (temp) ; function cosclTt {temperature) |

alert (temp) ; temperatura--

Even ﬂmﬂl!ﬂ"
the Lemperature
alr!,rumm't [ ﬂ“:.!hﬂd

inside the Funetion,
+he outside ua.ﬂahlt

vemains unatrected oK)
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removing duplications with functions

Functions eliminate duplicate code

I addition to breaking down problems so that they can be solved more
eastly, unctions serve as a great way o eliminate duplicase code by
peneralizing tasks. A generalized task can be used 1o eliminate sumilar
code that appears 0 more than one place. Even though the code may
not be identical, in many cases vou can generalize 1t ineo denical code
that can be pliced ina function. Then vou call the functon instead of
duplicating similar code,

Following are three different pieces of code that all mvolve similar tasks The distount pertentage
that could be generalized mio o sngle, rensable iask: ealelation is wnnetessarily
duplicated- \
ff Hatinee ticket {= 10% less {/ Senipr ticker iz 15w lsGs 1{
MatineaTi ks = 5 F T - = =
cket = adiuleTicket (1 - 0,10 EninrTicket = adultTicket * {1 - 0. 159

r7ehil

Pl - 0.2

childTicket = adultTickat

The specific tasks mvalve caloalating the prices of three dillerent kmds of
discounted movie tokets. But these tasks can be generalized oo o task thal
mvolves caloulating the price of @ ticket based upon any discount percentage,

function discountPrice [price; percentagel |

(1 — (percentage [ 1003113

retorin |prics *

Funttions ean
thufn difﬂ

as well.  —

With o generalized teket discount function in hand, the other three pieces
of code can be rewritten much more efficientdy:

// Matinee ticket is 1g% {ian { Senioc ticket is 15% Jeas

matineeTicket = dis : : i faiar = .
discountPrice (adultTicker, 1oy; [ Ol icket = discountPrice (adultTicket, 15}

A 'child ticket 18

scountPrice {adultTicket, 2013

childTicket = di
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BE the Elfjcien Expert

Below is the findSeats() function

From the Mandango macho seat finder

in a]] its prior glory. Using

{uur newlound efficiency
nowledge, circle similar code

that could be rewritten as a

generalized, reusable Function.

1dSeats ()
ssaks are already selectsd, r=initialize all seats to

elSsat =»>= 0)

the seats for availabiticy

lshad) |

] naatsfi] gthi Je+) |

carrent seat pluno the next two seats are avallsble
[ilfy + 1} && ==ats[i] [J + 2])

jpdate the appearance of the geats

il L

ament . g

umant. gak

ument .getElamen
umant .getElement 8y

* saata]

* maaka]

1

| -J.-.-'I.I_I'.|. + 1

] -langth -+ 3
1].length + 7 +

3

5

ata]i].leng
# {1 * =meats[i].length +

document

I F'I'-'.""fnl.l' the user to r'1-'-'..—'.]'-T Lhe 32ats
var acecept = confirm(“sSeats ® + (] + 1D
ow *® <+ (1 + 1} + " are available, Acce
if faccept) |

£/ The ussr :'u.'-."—__L-L—:-_'- the ssats, 30 wa're dons [(break out of the inner 1'..[.I

= true;

£/ The user rejected the seats, 390 clear the seat selectlon and kesp looklng
15eat = -1;

AoCument ..

* Jldisre =
+ 31 b.alt =
71 + 1)) .sEC
7 # L¥y.alt =

+ 2))5pc =

3
+ 7 4+ 2)).ale =

Id("zeat™ +

ff Inocement the outer loop counter

E
i

you are here »
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be the solution

BE the Fiicieney Exveit Sofufion
Below is the BindSeats() fundtion
From the Mandango macho seat finder
in a][ its prior glory. Using

our newfound efficiency

ledge, circle similar code

that could be rewritten as a
generalized, reusable function.

function findSeatsi)
£/ If seats a already selected, treinitialize all asats to clear them
Lf {=elSeat »= D}
==2lBeat = -1;
initSsats(i;

/¢ Search through all the ssats for availability

var 1 = §, finished = false;

while (i < saats,length L& |findlshed) |

for (vac § = 04 1 < saata[il.length: J++) |

f/ See if the current oeat pl Lhs ne Lwo sesta are avallabls

if (meata[ii[]] && oEa I3 1] && seats[i]lfj + 211 i
/4 Bet the seat selection and update the appearance of the seats

Seat = 1 * zeatsi] .length + 7;

ument.getElementById ("asat™ + {1 ¥ ZEACH[Lf-L1ongeie =

ument . getElementByIcd(seat” + {1 * geatslil.length + i}
i]
]
|
|

1

t_;e1e:r.iiijzj
= .._3rp|:

1}).2rc = Paeat select.png™s
"Your sagrts
"ssat salact.png”:

WY Eair et

ument.gecklamentById (Yseat™ + {1 * seats|i].length + ]
sl b (L2R A gmant ById (Taaar® + i » agatati].laparh + °
documant .getElamentByTd (Tasst® + (I * ssatsa[l].lsngth =

(1
4
: H
e

i owpn

ent . getElementBy]d ("eest” & (I * =paba(i] lapgth +

/# Prompt the user to accept. the seats

var accept = confirm("seats " 4+ (3 + 1) + ® through "+ {J+ 31 + Sinte these sin
".in Bow " + (1 + 1) + " are avallable. Accept?™); .

if (accept) | pltt;:u-lrtud:
f/ The usar accepted the seats, S0 we're dona (bresk out of the inner loop) PEVTerm the Sdme
rinlahed = Crue; EF"'E'ral {i!k, 'H'lt'f
break;
s tan be turned |n{g

else: | @ sngle Function
// The user rejectsd the s=ats, 3o clear the seat selection and k2sp locking

zelfeat = -1;

ument .. et ey I [ oenL
Cloch 1T et arentById (Mseat™

T
*
Aociment . JeltalamentByid [TSedl™ + JL
- +
t
i

R O - Sed_avdll-HIT ]ﬁ:
Jdength + J) b.alt = "Bvallable seat™;
-0 L o8 o N ke O e -7 AL_awall, g
Jdanath ] allable ssab"i

documsant . gs tById [("seak”

The length property still works for aetting  Duplicate code. We
/# Increment the cuter loop counter Lhe number of items in 3 sub—arvay tan extract some

T4++3 attributes from this..
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Creating a seat setter function

Mow that the Mandango guys have gotten wind ol this elliciency stull
theyre fired up abour adding a function o Mandango that makes the sea

seting code more efficient (code availahle a e e eadfivetlabs.com /
dakes A fifin ) In order wowrite the getSeat () lunction, however, they
really need 1o figure our whisl arguments are requared. You can solate
the necessary arguments by examiming what pieces of information are
different in the duplicate code. A closer look at the duplicate parts of the

findSeata () function reveals these arguments:

Seat Nuwmber

T'he number of the
1 has is ot at

geat 10 be set

number

counting from left to right and top to

Bortom. starting ak U,

Status

The '[:"'rdsfa‘lz.:” &{t"'bhff_: The status of the seat. as-in available:
ave extratted Lrom the > Umavailable, and selecicd. This is used
duplicated tode that will to determine what seat image o display

be placed in the Function

Pescription

The description of the seat status, a3 it
sayailalle seat”, “Unavadlable seat™, il
Noyur seal”. This 15 used to sel the a1t

tesct for the seal Images.

1 array index: it’s just the

af the seat i you were (o start

I know, but let me
eall you back... T have
someone on the other line.

Dude, functions
rulel We need more
of these things.

o0
O

N NN

— @gharpen Your penci

Write the code for the Mandango setSeat () function,
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reusing mandango code

:m Write the code for the Mandango setSeat () function.

: 1he three arouments are
The sprrFlr. data used sc‘;ava“lz.ﬂﬂ ;;ﬁﬂmmas-
n the original tode

15 now veplaced b _ .
aenevalized i'rﬁ‘-‘rfcn{:s ,fﬁhﬁflﬁ,ﬁﬁﬁﬁﬂﬂﬁﬂwﬂr el dﬂm?{lmj !

dotument aetElementByld('seat’ + seathumdalt = deseription

dotumer e

A leaner, cleaner Mandango with functions

Breaking out samilar, duplicate code o the setSeat () [uncoon simplifies
the code [or the £indSeats 1) luncnon considersbly, There are now six
cills 1o the setSeat () lmetion, which s & significant mprovemient mterms
of code reuse.

The seat number, status,
ard d:ES-E.hPfjan are
passed to setSeat() in
eath function eall

funcrion findSeatsd) |
:.-L=n==;::- through all the seats for syailability
wvar L = 0, Einished = Talsej :
while [i < oeats.lepgth & tfinishad] |
tot {var fF='0p J.€ asatsli]-lengthy I+ |
/4 Ses if the current sest paus the next fu.-lj"l iy
z ] T 5 4 # 1] &% peabsl ] 2]
Lf tseata[il[i] &6 =eats[Ll]lD 1 A
! 45-:- the seat salaction and updabe bhe appearance of the s5ea
gelBmat = 1 = seats[i].length 4+ 17

--.__:;.{'unsntu. + agats(i].length + j, "select?, "Your smat"};

spate are available

- “salect”, “Your seat”)|
gatSeat(i * seats[i].length & j + 1, ° = b I
setSeat(i * seats[i] length + 3 + 3, "melact”, "Your seat”)

TUE o accept Che seats :
/{ Prampt the user To accep ; sugh " o | B
The new setSeat() war accept = confirmiSeats ™ + 4 ¢ 1 :ﬂ::j?-j. t
[ & 1 Ln Pois ™ 1 # 11 & ¥ are avaliadis. mLTEPLT S
Function is called s p i)
sin Limes. J{Ir!.a;«l-;:. Gget accepted the ssats, s welre dene (break out of the loner Loof

tinighed = trus;
break;
|

El!:-::‘ I: gser rejected the seabs, 80 claar the seat selectlon and keep looking
ff The us= tploi=id o H L1
selaat = =1} .
“"ﬂl :‘Lt.;eat[i # meats[i] . length + 3. Hawall®, ".Mrlillh.'l_.- Eeat™) -
“'ca::l:li. » seats[i] length # J +1, “avail’, "Available -au'r." :
::matu * goats[i].langth + ] + 2. vavail", "Available saat");

j/ Inerement the outer loop counter
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The setSeat() function makes Mandango even befter

But the s=tSeat () hnction doesn’t just benelil £indSeats (], [abo
helps make the initSeats () lunction more efficient because that
function has similar seat setting code as well.

function inicSeats() s
' ;n-_L-.a.'_J:-: the appoarance of all seats
for (var i = D¢ 1 = zeats,lengthy l=+} |
. ;cu: tvac | = 8¢ 1 < geata{l].leagths Jt+b |
if (eeats[i10310.1
i/ =at the seat to available ) A g i 0
cuine amentById("seat" + (i * smatsfi] - g i seal_ava Mt":
lerﬁﬁimﬂ:!dl"mt" + (i * seats[i].length + 3)) .alt = "Available seal

: Two Complex fines

Lo il . r tode arp turne
ocumant et iemmpionia rsnnt- + (4 ¢ sontati) dength + ) 220 = SC S T | mbe one velatiue g
ocument getElementById("sest’ + (i * seatsii].length 1 ‘f“ﬂlﬂhf&mm

I : unttion call

. function inttSeatai) |

| £

Initialize the appmarance of all seats

for (var i =0 § < seakcs. lengehy i4s). |
for

lvar § = 05 § < gwats[i].lengthy jeé|
1f tematsii] (411 | -

ff Bet the eeat to availahle
setieat (i * seats[i] length + h I

“avail", "Available geat"j :

E'T ﬁ"—nﬂ'a]i:r_m‘j the r{‘; iﬂ alse |
14 ‘bh d !-Ei‘{'.; {.ht € - ¢f Bet the seat to unavailahlas
Fu.-.c.Jc.En warks great in an ]

i:n-.Jci.n':"n,I diffevent tartert

PR satSeat (i # seats[i] . length + 4. “unavail", "Dnavailable

H( o | I.iil'l\ 'i‘l”'l'l '|'|1' “”'H'r-H_HI |:'”II}i'i:‘\u'H'I'I:,_l| I:l’- LA I'i”l':‘i ”1— ['inl' iﬁ TREIRY ".‘i’f_"d !Tiglli l"in'“'!i
throughout the MMandango seript. Notonly does thes simplify the seoapt cocle, but i
|'|'|.:I|'C.".‘3- 11]"" "5|.'l'irl' Treeare “:Iil.iT'llil.;ll.'ll.'I.'." h""':':‘.“‘i"" II! FOMEL EVET Ilf."r."ti Les "'I'I.i.l]'l!._];-".' ]I'."“n' A sl i‘i-
set, vou only have to change the one setSeat () piece of code, as opposed to cight
separate pleces. o javadeript coder m therr right mind wants 1o change muluple
pieces of code, when they don't have o, Maintainabiloe. ics a good thing,

BULLET POINTS

w  Functions allow you 1o wrn big problems into small .

Functions serve as a greal way (o eliminate duplicate
problems, which become much easier (o solve.

code since the code in a function can be reused as
m  Functions provide a mechanism to separate script tasks s

and then complete them with reusable chunks of code.  w Arguments allow you to pass data info functions as

input for a given task.
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ask them It's okay

Q— s there a limit to the number of
arguments that can be passed into a
T bion 7

A: No and yes, Mo, there isn'l a real limil
o the number of arguments that can be
passed mto a function, unless you factar

in the Emits on computer memary, I you're
pessing so many anguments that memary
becomes an issie, you might wanl to lake
it break and rethink what you're doing
because it takes an awful lof of arguments
to cause a memaory problem. The maore
practical limitation has to do with good
design, and that means keeping the numbe
af arguments te o manageable amount just
st function calls don't get too ndicubously
complicated. It's generally a good klea fo not
use maore than a handful of arguments,

thereare no
Dumb Questions

(‘\-l- I've learned that functions turn big
problems into small problems, divide
suripliong labarr, s eliminate duplicate
code. Which is it?

A: Al of the above. Functions are good at
mare than one thing, and in many cases the
best functions accomplish several goals at
once. [ts nol out of the question 1o create a
lunction that solves a sub-problem, perdforms
i division-of-labor task, and eliminates
duplicate code. all at the same fime. In fact,
those are three pretty good goals to have
when creating any function, But if you must
focus on one thing, you will typically want

to err on the side of dividing labor, which
really means giving every function a singular
purpose. If every function excels at one
unique thing, your scripts will benefit greatly

Something isn't right
with this thermostat—
I'm freezing|

Q: One more time, where do functions
go in the header or the body of a web
priye?

A: Functions should appear inside the
<script> lag wihin the head of the
page. of in an extemal JavaScnpt file that is
imported into the head of the page,

Q: It | truly want a tunction to change
the value of an argument, how do | do it?

A: Function arguments can 1 be directly
altered, or at least the changes won t carry
on outside of the function. So i you want 1o
change a piece of data that has been passed
as an argument, you need Lo retum the
changed value [tom the function. Read on fo
firel out how retum values work!

I feel great!

> 4

Winter in July: feedback with functions

Although Mandango has made some big sirides thanks to functons, they
aren't faring so well on the climate change lront. 1t seems the JavaScript
thermastat stll sn't quite working properdy, resulting insome feigicd vsers

'|'||'|I'I THETYY |“”.1—'I\. -I-III ||'|II I'!ll:l H(‘Lil |H|||I’il!|. |||£I[ TIENVET Hrl)lll]"d ||I'i|fi;ll::_F'.
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The significance of feedback

e curvent thermostat allosws you to set the wemperature thanks o
function arguments b it doesn’t report the current lemperature,
.lulll' crrrenl '|I"I['||'l|'|'-'|[“|'1' i?~ .I'Ill,iill.ii'[illlll !H‘i':l”hl." 'il ﬂ'i'l."h '!-"PH i |iiH'-.I:" r;::ll'
determning o target wemperatore, Besides, different thermostaes olien
report dillerent emperatres, even within the same space. What this
boils deswn to s the need lor feedback.., you need to know the current
temperature W order o set a meanimgful target temperature,

e

The "eurrent Ltmwatu'rtl
display |eks users know bhe
turvent femperature 5o that ——1
they tan make &d‘}us{. Lhe heat
with more attwraty

I'he thermostat now periodically displays the current temperature as
leedback 1o help assist in determining an optimal temperature.

Request

The actual

temperature is
temperature >
Actual returned
temperature
The .a:-l;'l'cn?'f] F-.-Et‘tu'jm
gets called to determine _ The achual |
¢ | PR J*_u ge LTH@ {) r v N{T"I"C'rd'tl.lrt £
the attua h"-. peratur />l returned by the function
b R

S0 wie |t':|||'g.' need a Wiy ltn Il'.l".':-'IHI r'i|rl funcrions m
reliirn iuﬁn'r|1;|t'mr| !J;u'k (1] 1h|~ conlie III;:I'I 1';|H|~:| I||:'r||.

‘POWEWR

How do you think a function could be coaxed into returning data?
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return to caller

Returning data from functions

YN YT A return value allows

erurmng information from a funcoon wvolves wsing the return

kevword, follosed by the :|..+Ee| 1r.= be returned, Ths data s then retrned }’ﬂu tﬂ I‘Elllt‘n a PIE(:‘E 0_[

L[] 1']':' 1":?f||' ||I-|| l'il!ll'd ||'|l,' 1|.||||'||I||'|. — Dol
data from a function.

| return ; + Yalue + s ; '
Th R )‘
e return keyword Q'ﬁ“ return value tan be

mdicates that 3 Fur.r:{-j,;..-.
s veturning a value any data you thoose.

"L return statement can IJII" '|I|.'Il.'l'l'| .||111|\|14'r1‘ ||\..I|!I-III «l rllﬂlﬂ |'i-!.l'|lf ill.‘.! kljll\\.

that the function will exit rnmediately opon encountering a return. So
the return statement not ooly returns data but adso ends a funetion,
As an example, the getTemp () luncton ends by returning the actual
temperature, as read [fom a sensor.

function getTemp () {

// Read and convert the actual temperature

var rawTemp = readSensor(); «— . [he sensor data is in 3 weird

format and needs 4o be
var actualTemp = convertTemp (rawTemp) ; Whvtrﬁd{ndgﬁvge;

- - ; The attual ’u:rn?:ra%_-.-r: fs
} K_/'— reburned From the Funetion
using the veturn statement

I your think back carefully, the getTemp () function has already been
wsed in the thermostal code:

funetien heat (targetTemp) |

vwhile (getTemp() < targetTemp) { The aetTemp() Funttion provides

+he value that is wsed in the test
tondition for the heatl) while loop

// Do some heating somehow

}
) The return value of a
The return value of the getTemp () inction replaces the getTemp () 'Illl'l'ﬂtlﬂll rEEIﬂCES 1112
[unction call and becomes part of the test condition in the while loop, l?al[ to 11“! ‘Flﬂldiﬂ]’l.

262 Chapter 6



functions

Many happy return valves

Since the return statement immediately ends a [unction, vou can use it
o contral the Mow of & function, in addition 1o retrning date Not only
||I;.1|.. I:ll” -Ilrh 'lr'-['l"!f COINon ﬁJT |-||I'I|i'|i':?I13 L8 il]dlﬂ'i'lh' '||H"i'|' HUCCESS “ﬁi-”H

return values, The heat () funeoon presents an opportumity o do both:

function heat (targetTemp) { Remember the attualTemp :tarl.‘l’nl:? It:l
v + Templ
if (getTemp() >= targEtTempjé/. provides the return value of getlemp

mmff——————-___—__' Ne need to deo an'y
heating, so veturn false
while (getTemp() < targetTemp) { ard end the funttion

// Do some heating somehow This ode does the attual heating, which

o P affects the temperature, and thevefore

} the return value of et Temp()

A ind, so return
: {:"-____"""--_.__ Firished heati B, so Ve
return true; Lok inditte waetess
}

The heat () lunction demonstrates how a boolean return value can
control the flow of o function and also indicate success or fatlure. For pure
Mowy control, vou can use the return statement with no return value al
il]l S A INERns . PE. |h"|i.|i“;-_'| |H.|t 1P|. wl l‘"”l'lil"‘l. l‘li H I.‘!‘L.Irllrﬂr'. Ell"“"h -”'Hllh"]'
version o the heat () function that doesn’t rely on the remarm value o

indicate suecess or Lnbure,

function heat (targetTemp} {

[ p—
o

if {getTemp{j >= targetTemp)
The veturn statement fuds the -thr!{mn
T shart sinte no heating is required.

while (getTemp() < targetTemp) {
// Do some heating somehow

} The funetion still ends wh:} The return statement
it ends, itheut the hel =
j F—— :';{inttmm; " can be used lay itself
1o em[ a function.
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return exposcd

Return Exposed

This week’'s interview:
Secrets of a function escape artist

Head First: 5o | hear that you're pretty slippery: able o
get out of just abowut anything

Return: Thats true, Put me i any function and 1] get
ot of it i e time, Ul even take a prece of data with me.

Head First: Where do you go when you leave o
function?

Return: Well, don't forget that functions are always
called by other code, so veturning from a funcion just
ITeRns r:'l’ll:':!hu.; tor thee conde that called 1. Ao in the [N
ol returming data, 0 means the data s returned ooothe
code that called the function,

Head First: How does that work?

Return: It helps if vou think of a function call as an
l‘.‘(]"l-l"‘?i.'i'i*‘]Tl thiet has i resule I the Tunetion doesa’t return
any dhata, the result of the expresson 1= nothing. Bucal the
uncrion does return data, and many of them deo, then the
result of the expression i that piece of data.

Head First: 5o il a function s just an expression, docs
that mean you can ;l.\iﬁllgn the return value of a function o
a variahle?

Return: No and ves. Mo, the function iselll s not
Al "'.'x].'l'l'f."'"\'i"'ll ;|I"C I:h.r.' "H” lrx |]If.' I—“I I"‘.i“l'l. |.1:|i.“ i."5 |J|'.‘
expression. And yes, vou can and often should place a
funcnon cali so that the resull gets assigned o a varable,
That's where the expression comes into play—when a
fil]][" i( m |'EI|I i.!i l'llhﬂh Iiﬂl'[l, iT i_!i [r“il“'d s an l‘xp“'ﬁ.‘ii.l i
where the result i the vetorn vadue of the Ranction.

Head First: | see. But what happens o the expression
when vou don't return anything?

Return: II vou use me with no return data, then the
funcoon returns notlang and the expression is empty,

Head First: Tsn't that a problem?
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Return: No, not really: You have to remember that
people only worry ahout doing something with function
return values when they know the function is capable

of remrming dacas 15 a Tomenen sn't intended 1o retirm
anythang, you should o't worry abaoul tryving (o do anvthing
with a return value.

Head First: Gotcha. S0 getting back to your escape
skills, o't it a had idea to keep a function from finishing
its el course of execution?

Return: No, and here's wh’:.._ln.ul Because # funcion his
i frst hine and a last line does not mean 115 desigried o
always run every line ol code [rom start w finish, In fact,
it's dangerous to even think of a lunction as having a star
and a finish, The “natural” finish of o Junction could very
well e i the mcdle of the code thanks (o some 1'|'i|J_l'_q'
developer puting me i the nght place.

Head First: I don’t ger i, Are yvou saying that it's normal
for some function code o never get called?!

Return: | never say never, but [ will say that there is
wsually more than one path theough a function, and |
Hﬁt'll. |'|v|'||} !'!i[.'lh'.i.\:ll r]'mm' p;‘tths. ||'- ﬁnuu'lhiug I:|kr.~. I]l'.'-H'l'
thiat mchicates the function shouldn’t contimne ronmme,
I'm there togive 1t an early exit, In other scenarios, a
tunetion may run all the way to its last line of code and
exit without ever encountering me, or it may end with me

_ill!L il 11"11.I| reiurnn seene i

HEﬂd First; O3l ] see. Yon pnﬂ.'idi' iI-'|}|.i:ll[|.‘i1 lsth 1n
terms of returning data and controlling the Tow of
execution threueh a luneton,

Return: Hey, you're catching on!

Head First: Yeah, I'm quick like that. Thanks for vour

e

Return: No worries. T gotta get out of here!
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WARM supporter

It seems thal JavaSeript has Tound itsell caught in the middle of a climate change scandal, The
people at We're Against Rapid Warming, or WARM, created a script to promote their message
about local warming. But the folks at Annoyed but Responsible Citizens Tired of Increasing Cold,
or ARCTIC, are bent on suppressing WARM's message, and have sabotaged the script code.
Your job is to sort out the good code from the bad, and unravel WARM's intended message.

fFunction showClimateMsg() |
return;
alert (gonstructMessage (] ) ?

functlicn conatructClimateMsg (| |
VEr ITIS'; - I!Il;
iger 4w MElabal M A) "local "

if (getTsmpl] = B0}

mag += "warming i
else
masg += "cooling "2

1f (truaa)
meg += "is not";
alea
" LU

meg += 18 i

ARCTIC operative

10

Ha hoax!";

{f {(getTemp() <=
return msg

elae

return Hieall®;

mag #

1 don't believe 1T.

function getTempi) |
// Raad the actual temperatule
var actualTemp = readsensor ()7

L

cECurn
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exercise solution

It seems that JavaScript has found itself caught in the middle of a climate change scandal. The
people at We're Against Rapid Warming, or WARM, created a scnipt 1o promote their message
about local warming. But the tolks at Annoyed but Responsible Citizens Tired of Increasing Cold,

L)
15e
ution or ARCTIC, are bent on suppressing WARM's message, and have sabotaged the script code.
Your job is 1o sort out the good code from the bad, and unravel WARM's intended message.

This veturn prevents the

alert from ever appearing
fFunction showClimateMsg() |
-% 5 &
alert (gonstructMessage (] ) : Thembinded bext
' wal MM“-L:A
function conatructClimateMsg it ! :'-'-Ff{‘:ﬂ kurr'- it cut
3 LA ag = "M £ messdar.
This f'cdﬂ I 'Fll'IE var mag EE
3. 3 "o,
tmu the .;&!.q.l fisg += Bolebai-tr—it "Local i
EMP:rﬂﬁ.rt is _____‘-\
f'n"t""“""."r the \3 if (getTsmpl] = B0}
e gt WRERRE Y An if stabement
eles : " {h;{ i wm&ntn{]‘f
s RSN r {'ru.: d-u-:sn"h malke
milh SERSE.
B
The i —else sﬂ#tmen‘t : '"'j"
keeps the Lunetion g e
from ever getting to
this tode, So theres if (getTemp() <= TO
B TIE g + "a hoax!";
o reason 1o have ik return msg
s else Return the attual
returfi mag * Hreall®; Lf"i'ﬂfd{.t-rt vead

am {}1! Sensar

function getTempl] |
// Raad the actual temperature
var actualTemp = readSensor ()7
return 44 sttual Temp

Local Warming is real!
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Getting the status of a seat

Back at Mandango, Seth and Jason ace sick of hearing about climate
change, and are reacy (o make some more improvements to their script
codle. Some users have reported difliculty i making oue the differen
colors of seats, and would like w be able w click and gquery any sean for its
availabalivy, Sounds asal’ Mandango needs a new function,

All this temperature
talk is killing me. I've got
Mandange stuff to fixl
The seats ave numbered
left 4o right, top to
bot-tom, Efiréinﬂ at o

Seat
Regquest the number The seat status
seat statys = — | returned
Seat
status

getSeatStatus (seatNum) ;

The seat status is a ]
string, sth as 'Lﬂ'-’i'l|ah!=¢ i
“wnavailable”, o “yours

getSeatStatuso function Magnets

The gerSearseatus () function in Mandango is missing some important code that helps it figure aut
the status of a given seat. The function first checks to see if the seat is part of the series of three selected
seats. If not, it looks up the seatin the seat array to see if it is available or unavailable. Use the magnets
below to finish the missing pieces of code.

function ‘T_|r_‘~':.EE'E|T.."_-tj'EIJ'_.{EEH'-_['JLHTuI i

if | ! -1 &b
acnrnnnal o
= 3 #1111 i 2
l: i G A R I.,. ______ ..
regurn "yours”
hil hl)
‘ ! [Math. floor { (0].1ength) 11 ; [07.length]
elseg 1L Sk . L L L L Y i

ratyrn "unavailable";
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getSeatStatus() magnets solution

getSeatStatusU function Magnets Solution

The getSeatStatus (| function in Mandange is missing some important code that helps it figura out
the status of a given seat. The function first checks 1o see if the seat is part of the series of three selecied

seats. If not, it looks up the seat in the seat array to see if it is available or unavailable. Use the magnets
below to finish the missing pieces of code.

The selSeat global variable

. _] wh:n ik g{it & W:'r: dtalf"ﬂ 'lﬂ'JZh ‘H‘l'ﬂ!t iEﬂ{! n d Yow, 5o
selected, so theek it First

/ You must theek this seat and the next two

function get satStatus (sestium) |

k= t 2010
= t B+ 1) ||| seatium (| salsea
) | ([ seativum J5= (] s - -

return Tyours"jy
£0] . length) ] [

slai AT mﬂth.fmr:
"ayvailable

return i

0].lengthld

aelse

return "unavailable®;

B Fiaure out the array column of You tould hardeod 94
E—.E: -.E au; th;:wi'_t h:uwhoi the seat by ﬂi seat by getting the vemainder bk 16 veonld hrcakcif ere
!'-E:Ei lht{;t r::mﬂ ; {I o 'M“.hﬂ‘ of the seat number divided by the ever thanaed the size of
B 2 e bl y dnd then rounding number of seats in the vow the seats arvay

Showing the seat status

Gretiing the seat status s handy but allowing the wser to guery any seat for s
sttty pegquires o means of showing the seat status when the user clicks o seat.

Pass i|on5 the seat humber

The showSeatStatus () Amction provides a stmple solution o ths problem, to aetSeatStatusl) 4o get
delegating the dirty work w the getSeatStatus () lunction that we just wiote.  4he seab shatue

function showSeatStatus (seatNum) {

alert ("This seat is " + getSeatStatus (seatMum) + "."});

Contatenate the sbrings
} \ t‘ Lo buld a status messane
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You can link the function to an image

Wirmg this [unction to a scat image on the Mandiango page allows the user
to query the seat for its status by chicking the image. Each image must have The showSeatStatust) Funetion
its anclick event tied to showSeatStatusa (), like this: is talled when the usev eligke
H‘Iﬂ' “sta{'l ! mic

<img id="seat23" sre="" alt="" onclick="showSeatStatus(23);" />

Avclick is all 1t takes w view the siats of any seat inan alert box,
o A T P O - sl 1 i =wl R e ! -
WELICTD B5 EESENL 100 ATV ome WIo Tias Croue mmakiig obi ine seiil
iru'.lgr:i_, anuel iull[ wants (0 chek an ncdhsadwal seat for s stans.

BULLET POINTS

m The retuarn statement allows functions to return data

m  Afunction can only return a single pece of data.
back to the code that called them. s The return statement can be used without any data

m \When a piece of data s returned from a function, it to simply end a function early,

stands in for the code that called the function,
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structural code enhancements

Repetitive code is never a good thing

The Mandango seript is working prety well but the guys are

starting 1o worry about maintaming the seript over the long haal.
I['I I!LI]‘]il'“JHI:_IH‘;ﬂ“ h-'l:':. h|‘1"1'| (I”il [1E8 e 'I'lf\'.‘i.l'-'lI'l.'ll.| il]l{l h:"l!‘i 1!"1
that modern web appheations often benefin rom separating HTML,
Javaseripy, and O

I see alot of
different code
mixed up in there.

el

5 code,

dJavalevipt snd
HTML. code are
mixed together
throushout the
Mahdﬂhﬂn webh
Page

dEitiaMundags = The Mactr Woyis Tinksl Famdecd i LT hes

# WL LpE -_-rr,.q-".l-::'. bavem

1om irlitBestall
I

Sunction ouilastSialud insglium |

fun-tiol ehoeted
Aleckt {"This whEL Lo

Funptiadi et Sagl (i THLE,

T B * s yratus + " pdTi
LU AT HIE = Egmnl

 aecupast.ar The mived Jﬂ#aﬁdrlﬁ
Jp— and HTML code an be

IPL isolated to event handler
i HTML a{.—tﬂhu*f_ﬂ.

i nmads

gy ombcad="lnl
adly why " mar
wigmy ld="nant
whng = uuatl®
Timg
img 1
wimg Ld="mbald
dipsy Lig="a&
=gt
Lem a1 A=
Lrd=PnaakE®
- LY o

et eallgnicentat™s g
apclicke=shnsbestitaius () ;= 42

e k=" gt £
Llnh="ahauteebat

Ed=amat] "
g1 4% B
1aws g i L
Li="mpmi18"
Ld==gaarl?" s

T LE
wimg jib="pmgt2i?
wlog a=fennrdT
almg jd="wdal
iipey [d=™aEdar
epmwg R

s

oS L STA L [35] 1=
i hc e

are=""* ol moglis 4
ot et Flpamata® uulus="Find SasTs

< Shrele
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Separate your functionality from your content

mo what's the big deal with mixing code? It obviously works, right? The problem

has a lot o do with viewing your_JavaScript=powered web pages not as pages, but as
applications. And like any good application, JavaScrpe applicatons require careful
planming and design for lomg-term success, More w the point, good appheations are less
I:'llL[f_{'fu' -il[ll'r CASIHT [0 |'|H'II'|H'rIi|| "l'l'l'l'.'l] 1|||T"|'.' 153 E:R'I:I{’Iri”]l?" ol content, ]:ll'l:'-‘i“.'rlli'll.i.lﬂ'l. -'|tll:t
functionality. As it stands, Mandango very much represents a murky merger of all three.

Separating tontent,
presentation, and

fuctionslity burns a by Presentation
fproblem into small problems

Content
This is the HTME code in the page, This is the CSS part of the page, which
which provides thie strocture for how — r|n.w.h up the content and determines
the page physically goes together, as s appearance, such as fonts, coloys,
well as housing the clata i the page. and even kyour.

Functionality
This is the JavaScript code that diives
the page and makes it nteractive. You

can think of this part of the page as the Separating
part that does things, . i

’ {unc’tmnallty from
content makes

Uhink shout the code separation issue this way. Let's say Seth and Jason
[ined & veally shick movie seat management script that they'd lke o ose l3 li .
insteswed o thewr own code, They would need o overbaul Mandango so we aPP catlo“s
thiaal ot vises the e .\.l':":pl cocle, bt they would Bave 1 msk :-.l'r'c'uinu L = l:' a J
the structure of the page becanse the JavaScript code s mtimately Ged 1o easier 10 lﬂl
SR T s e e e sy o R

A8 11 VL COOE, 11 WO 56 TUCH DEHCT @ 106 1 L 3L CO0¢ WaS isuALE,

and the JavaScript-to-HTML connection occurred purely in_ JavaScript. 311([ malntaiﬂ‘

- -_j@}ﬂﬂ'ﬁlh‘
“PQWEWR

How would you go about using functions to separate
functionality from content in Mandango?
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data = functions

Functions are just data

In order to effectvely separate code vou'll need w understand how
functons are wired o evens: so far, weve done this using H'TMILL

il."i'“ LS. —I-lli‘l'ﬂ'.'.‘i- .'I.]‘Il'l:hl.']' 1|'|.-.||?|:| 'lﬁ'tl.li'll &l I(il li:ll. IH"I'Fl ]‘EI" el F[I.‘iii‘h‘l' Iy Iil'
superior o mixing favaScript and HTML code, This other way of wiring
event handlers requires a dilferent view of Tunetions,

Surprisingly enough, functions are really just variables. [t true,
The wwist is that the funcion body is the value, while the function name is ?
|I“' \‘ill'iili I]l' I, Hl.‘rl.'ri |J|'|‘ "l-\"i'l'!r' '_h‘l]“‘l'l:' HIRNR T EA IIIH'E’I. lia \'i.l"l.ﬁ'i]lH j-|||llli"|.i|.ll'l.:i-: *

The function is created just
g e alwiays.

function showSeatStatus (seatNum) {
alert("This seat is " + getSeatStatus{seatMNum) + "."};

Thiat code waorks [ne, but here's the same function

created o differem way
- The function ndme is

V/__ Eh{ ""Iiriﬂ'H-E LEL

var showSeatStatus = function(seatNum) (
alert("This seat is " + getSeatStatus(seatNum) + ".");

g k The Funetion abﬂd‘f is the value of
the variable, also known 35 & Funttion
likeval when expressed like +his

This code shows how a function can be created using the same syntax

as a variable, and even consists of the same pleces and parts: a unicgque
identifier (function name) plus a valoe (fonction bodyl: When a funetion
I:II.H |'|| '-1'|J"| M1 ll\ it:‘il"“:. 1&\'E1 ]](J|t1 A FRATTE, .“ i?\' k.[ll W] s A ru.n[."ti.ﬂn litEr.a.l

What makes this revelation abwout lunctions so miteresing sl 1 shows
that funetions can be manipulated like varables: For example, what do
vou think the ollowing code daes?

var myShowSeatStatus = showSeatStatus;
J’ls:ian the showSeatShatust)

'runﬂ'.iuh {.n ‘{'.I'il!
miShowSeatStatus vaviable
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Calling or referencing your functions

When vou assign the name of a function to another vanable, you're giving thi
variable access to the body ol the function. In other words, you can write code
like this to call the same [unetion:

he same Funttion through
e, 1 ::;:1:] rt‘f;;owg-ea{ﬂ{al:ua variable

The end result of clling myShowSeatStatus () s the same as calling A {unﬂ]ﬂﬂ ]E really

showSeatStatus () because bath funcuons ulimately reference the

sane codhe, For this reason, o functon name 15 also known as o fanction ]ust a ‘rarial)le

reference.

showSeatStatus 7——) function() { WI‘IDSIE ‘Fi:'tllll.’.‘ is a

myShowSeatStatus i I'E{EI'EIIEE 1o 1112

function Lon.

The distinction between referencing a function and calling a [unction
hias 1o do with whethes Wl sl tlie Tuietion naaime with 11'.1r1'||[]11':.|':1' [
Function references appear by themselves, while function calls are always
[ollowed by parentheses, and i many cases lunction arguiments,

Run the myShowSe 4Gk abus) var myShowSeatStatus = showSeatStatus; Assign 3 function
(71} £ m W

fevente 4o
function, whith is the same myShowSeatStatus (23) ; v i
as showSeatStatus(). ‘—//-) YohowSeatStatys

Analyze the following code, and wite down whal number appears in the alert box,

funation doThis (nom) |
CREUCT mum++;

functicn doThat (num) |
return num=-=;

war % = doThisi(11):
var y = doThat;

var £ = doThat{x):

X = ylzhi

‘_." = Xr

alert {doThatiz — y} )2
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exercise solution

Lution

function doThis {num)
return num++g
|

function doThat (nuin)
rsturn num-=-p
]

vyar ¥ = doThiz{ll};
var y = doThati}
var z = doThat({z):
X = ylz)y

o= ¥r

alert {doThatiz - y}}s+

{

e

i

=L

y = doThat

z = deThat({|2) = ||

x = deThatlll) = |O
=0

alert{daThatlll - |03}

Q,: Is separating content really that big
of a deal?

A' Yo and nn. For simple prlirnlinns,
i's not necessarily wrong to blend HTML,

MRS and lamCarint e
el kb QIRd POV LUAT

civle separation become signilicant in more
complex applications that iméolve lots of
code. It's much harder 1o get & handle on
the big picture m larger applications, which
means iU's-easy (o gel in trouble when
making changes, especially when differant
kinds of code are all mixed together, By
cleanly separating the code, you can feel
safer making hmctional changes without
breaking something in the struclure or
appearance of the page. This also allows
peaple with different areas of experise to
work on the same praject.

Tl bt w0
1S USIFCER e
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therejare no
Dumb Questions

For example, web designers can work

an the structure and presentation of an
application without tear of creating emars in
tunctional favaScrpt code that they may not
uenderstand,

.

U_: IF & function is just data, how can
| distinguish a function from a normal
variable?

A: The difference between a funclion

and a "normal” variable comes down io
what yiou do with the data, The data (code)
associated with unctions is capable of being
executed, You indicate thal you want to run
a function by loliowing the funclion name
with parentheses, including arguments if the
function requires them

Analyze the lollowing code, and write down what number appears in the alert box,

Q_} What's the point of function
references?

A: lInlike & normad wvarahle which stnres
its data as a value in an area of memary,
Fimetiree chaea o ralnense o fo o cods

TLIF UL FED DL OF | SFORGE LG 1U UTEE LTS,

50 the value of a funclion variable isn'l the
code itseli but a reference to the location in
memary where the code is stored. s kind of
like how your mailing address is a reference

1o your house, nol the house isell.

Functions use references instead of actual
values because it s more efficient than
storing multiple copies of unction code. So
when you assign a lunction 1o an event
handler, as you do o a moment, you re really
Just assigning a reference to the function
code, not ihe code isell,



functions

OK, so function references sound pretty
neat, but what de they have ta do with
separating content from functionality?

*69 (callback features) for functions

!"'.llll. li'rll II:'i.l'I""I]l'I:‘:‘- e l.']i"hl:'l'l |ir|kl."'lil [ od :“.lH'd'i.lI Yy ('1 l.'il“‘”l’_: |.|]|||'|i|I|'|‘\
that has a lot w do with separating content from functiomidity: You're
familiar with calling a function from your ewn Mandango code,

setSeat (i * seats[i] .length + j, "select", "Your seat");

But this o't the only way Funetions can get called i seeipts. Another Kind
of funerion known as @ callback function can get called withour yen
having anything directly o doowith it

- Eggwn;u
- POAOWEWR
How do you think Mandango could take advantage of
callback functions?
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normal function v, callback function

Fireside Chats

>

Normal function:

So you're the guv 1 keep hearing about, who won't
accept local calls, What's with the adtitude?

You mean fike the browser? Real exotic, 1 think
vo're just a lietle stack up about those of us whio
talk with seripn code onaregular basis.

Bong thiae sure would be o loss, Not! Who cares whiai
poes on outside of the script!

You may have a poimt there, T do like knowing when
the page loads or when the user clicks or types

amvr 1w ldn'e bneone -
LR G L T

X
something 8o voar're s

T

thiose thangs without you?

Well, I'm glad to hear that we really aren’t so
ditferent after all.

Dot call me, ' cadl you,

276 Chapter 6

Tonight's fall: Normal function and Callback function
confront each other

Callback function:

Noattitude, 1 just serve o dillerent purpose. 1 preler
toonly he called from exotic, faraway places,

Laook, it's not about who s better or worse, We're
all seript code, it's just that [ give ousiders a means
ol accessing script code. Without me, vou would
never know when anything takes place ontside of
the Hl'l'i]']‘l.

Actually, evervone, Don't forget that the whole pomt
ol seripting is to provide web users with a better
experience, 15 a seript had no means of detecting
CVents ol ll:i-ll'll' ‘IPI_— il!il':]l—.. ||'||" ST 1"‘:':EH='riE'| [ 1|'ﬁ“,||fl
Lo swelnl tough 1o 'i_'[]il_]i'l Wi,

That's right. The browser calls me, and m many
cases Leall vou sinee responding to ontside
happenings often requires several functions.

Yo So T guess Tl ses you aroundd,

Ciood luck with that,



functions

Events, callbacks, and HTML atiributes

Weve been using callback unctions all along, which ave called by the

browser, instead of vour own code. The most compron use of callback

|i|[|_|."i‘l“r|.‘i- ih m ll.i.ll:i_”i'l'lg eNEs. :'rli.l['lll.'l“f_:li.l -Illll‘illt!\' |'|1'i|1|'.|!1| [1"‘“"5" “FHHI

llback funenons. act, evenit handling functions are the basis of

callback lunctons IIn Lact, o ven h n ]tru_s_, [ on e le biasis of The browser talls

the problem myvolving the mixing of HTML and JavaScrpt code, mitCeats() when

the page 18 loaded

Mirmrge - Thn gt bimwss angi Db

%Iﬁ!l;?‘%l%
el el 11
1
III%IF%F%IF%

I-u... ]

initSeats () ;

)

showSeatStatus (26) ;

These callback functions are wired to events i the HTML code
for the Mandango page.

The onload HTML attribute
/’-_—_—\\ is used {‘_ﬂ wWITE ‘H'IL‘ mrf:S.rj‘l‘,s”
<body onload="initSeats() ;"> Fur.t.{,mn to the onload event

<img id="seat26" src="" alt="" onclick="showSeatStatus(26);" />

The onclick HTML atdribute is /\
weed to wire the showSeatStatus()

Funttion 1o the onelitk event

Can I call
yeu back?

This te |1r|iq1lt' of 11.'ir1_L_'| Vel |1:»||u:||iup| Fumetions o events vin HTML
attriluites works just Boe, but o has the downside of requiring JavaScript
code o be meed wath HTML code. Function veferences make it possible
to separate this mixture and break apart HTML and JavaScrpt...
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avoiding HTML with function references

Wiring events using function references

Instead of vsing an H'TML atgibute w0 wive a callback funetion o an
evient as an event handler YOI Can assign a function relerence divectly in
JawaSeript ode, T other words, you don’t have 1o venture ingo HTML

codde at all—just set the callback funcuon vsing a funcoon reference, all 8¢ no parentheses I“”""""E

[ronm within JavaScript code. / :t:,f“:;trh“:: E:JE?,:(_}E:“J
window.onload = initSeats; You Just want fo refevence it

/ |ﬁ| \"E*E\'tl'-l'.-t 4:0 {'.'h,: m!tg:ﬂb{}
funttion is asuEn.cd to the

The onload event is 3 ¢ L o+
of the window DLJE&_FWPH 1 omload event proferty

Soseting an event handler pueely m JavaSerpt code mvolves assigning a
[ tion reference woan event propecty of an olject, Tn the case of this
onload event handling code, the assignment ol the funetion reference
cavses the initSeata{) luncton to get called when the cvent i
trigrered. Even though this call happens autwmatically when the event is
fired, the effect s this:

ﬂﬂlﬂﬂﬁn e = window.onload() ; ———_ initSeats ():

The onload event trigaers an _ .

event handler H\rwg??tht -and sinte the property is set 4o a
windowonload property function vefevence, the initSeats()
'F'l‘m-l-'bﬂl'l 'ﬁ_ﬂh Cﬂ“td ‘I:ﬂ hﬂndlg {:_'hc t“ﬂﬂ{

The upside o using @ hmetion reference 1o assign an event handler
luaction o an event 1s that it allows us o cleanly separate JavaBeript code
fram H'TML code—there’s no need 1o assign_JavaScript code wo HTML
event atiribnates,

S ;
T oy Function references

MNow the <body> tag can ust be the <body > tag since the funetion ‘IJ'I'UWJE a
bandler 15 wired purely i JavaScript coce, We just have 1o make sure that .

the event assignment code gets run as carly as possible, so usnally it takes convemnient EI}" to
place in the head of the page.

L]
wire event handler
Bug there’s a problem. Whan happens it we need o pass an argument inmn .
an event handler o hl'il‘J it des s inl::’ Thas sn't 4 [J'IU!J]'!"T'I': with-onload {Hﬂl?tlﬂﬂﬁ tﬂ E\TEﬂtﬁ.
in Mandango, bor the ancl Lok event needs o pass along the number of
the seat that was chicked, Function references ofler no means ol passing
through arguments, so we need another option...
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functions

Function literals to the rescue

e — M i
The onlick event for seat images in Mandango must call the =
showSeatStatu= () tuncoon with an argument (the sear number) & . ﬁ .. . ﬁ . E
mdicatmg the sean thar was elicked. Sinply assigning o reference 1o the 5
Tunetion won't pass along the argument, which presens o g problem, . E ﬁ . % . . .
bt there 15 another way, The solution 1s 1o use a function Liveral as the ..
hunction relerence; and then call the showSeatStatus (§ hmction ... E. %
[rom inside the function literal. ... E . E . %

The seat mage obiett is vebrieved o that
ks onclick praperty tan be ateessed

onclick!

document . getElementById(“seat26”) .onclick = function(evt) {

showSeatStatus (26) ; r_j R

bi The Funt‘,{,mn [iteval is assigned HAn event ob}ct\‘: is .iu\{‘,mnl-ﬂ{.'lr.‘.a'|]‘f
W i to the Llitk even d l;p an :'-Itrr{'_ handler as
The Funtbion literal "wraps’ the 34 &:i:lm r:ﬁ:vihz#rt? Ff:?w ok avgument.

eall &2 showSeatStatusl), .i”w'rn?,
an ﬂ'rlahm:h{ to be passed ints it

The function literal s used purely as a winpper around the call 1o the
showSeatStatus () huncton, b it plays a critical role in allowing us

tor pass along the appropriaee seat somber fo the Tunction. You can think of - .

the funeton teral as o maiieless Tumeton tat bandles the event. For ths Flll‘ll.‘tlﬂ‘n l.ltEl'ﬂl.S
reason, [uncton lerals are sometimes called anonymous functions,

g W let you create
I'his code veveals how JavaSeript ofters an event object that is passed mto

event handlers, in this case through the evt argument. The event ohject Eﬂﬂﬂymﬂlﬁ' event

comtains information specilic toeach dillerent event. i this case we don't

Sk Gl i e e e Al I st S i b i i ke ik W e 1...-\... P [ S
RITEEN L0 REIFvy pRIIY U0 kel DI IRILF] UL LRI R SR, MU IS a0 jusd el fulgv eIl

net use the evt argument.

Wirethe initSeats () lunclion to the cnload evenl handler, but this time use a lunction
literal instead of a function relerence,

150
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exercise solution

Wire the initSeats () function to the on L oad event handler, but this time use a function
literal instead of a function reference.

vﬁhdnﬂﬂﬂhhid = funttionlevi)

B R T T T LT PR B T TR T R Arasrans B T L LT LR R TR EREEE]

I'ﬂl'i:stati{.]i

The intSeatel) Funf;f:iun s The evt ar&umen{ I5 r?'nnr!d sinde
talled inside of the onload the onload event handler has ro
event handler funetion likeral need For the event uhjct.'lz.

Where’s the wiring?

There's still an unresolved dssue velated o event wiring through Tunetion

literals. We know that the onload event handler can just be assigned in

the head of the page inside the <script> tag, just like normal script Tl‘lﬂ ﬂﬂ[oal:[ event
code. And that works great because the code tied to onload doesn’t run x

until alter the page is loaded (when the om Load event fires), just as i’ we haﬂ[ll&r 15 an

hiael lt*i:‘ull lhi'll ilel "’1-*1‘.'““"" of assigning inltSeats () 1o 1.1!1' T'.I'T'}"n!l.. exce“eut P[am to
onload attrbute ol the <body> mz Bul where do other function leral

event handlers get wired! ﬂ"hﬂl.l!ﬂ all events.

The answer goes back o the onload event handler callback function,
which serves as a great place to wire all events for a page,

window.onload = functiond) | All other events on the

. Page 2an be wieed intide of
A/ Wire other events hare the orload event hardlev

<«

ff Imitiallze the seat appearances The code s'Etf.iFLL to the
____________,__.—-—-—“"'_____ onload event is still vun
initS=ats(): {F inside the event handler

I ¥

What this code boils down tois that the onload event handler hecomes
an evenl i“iiii’l]llf.;lliﬂll ﬁ"t"'li““ “'I T .i'I.H III]'II"I' evenls i[l ol I.'l:lg“ Aare sl
So e onload event handler not only peclirms normal start-up duties
For the page, such as mdtializmg the seats, bul also wires all other eveni
handler callback hmnctions for the application.
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Q_,: Why do callback functions matter?

A: Callback functions are significant
because fhey allow you to react 1o things
thal taske place oulside of your code. Instead
ol you calling a lunction from your own
code, you create a callback function that is
essentially on standby walting for something
to lake place so that it can leap into action,
When that something takes place, itis the
browser's responsibility to let the caltback
function know it can run, All you do s set
the stage by wiring the callback function 1o a
trigger, usisally an event,

therejare no
Dumb C&uesﬁ'@ns

Q_: Are there callback functions other
than event handlers?

A: Yes, We explore another commaon
usage of callback functions in Chapter 12
when they are called to process data sent by
the server in a request lor data wsing Ajax,

Q_: I'm still contused about function
literals. What are they, and why are they
such a big deal?

A: A lunction fiteral is just a function body
without a name, kind of ke a lteral piece of

functions

data such as a number or string, Function
literals are imporant because they are

ideal in siluations where you need a quick
one-off callback function, In other words, the
function is onky called once, and nat by your
code, So you create a function literal and
assiqn it directly 1o an event propery, as
opposed to creating a named lunclion and
assigning its reference. I('s really mare of

a coding efliciency issue. taking advantage
of the fact that you don't need a formally
named functicn i some situations. And don'’t
forget that function literals are really only
necessary when you need 1o do mose than
simply reference a function, such as pass an
argument 1o 8 lunction,

- auen o pere

Finish the missing code in Mandango’s new onload event

handler function.

documant . getElementById ("findseats

JocumenL.ne'EIEmEH:E”IdI"EEEEE"1q_"_“ o
dpoument ceTElepenLById (e

. e T
document .getElerentByld ("seatssh -

window,onload = functiomil |
{ Wire the Find Seat button event

// Wire the sSeat image events

= Funetlon (eve)

atl"™). = funetion{ewl])

= Tunction{avt]

/¢ Tnitialize the geat appsarances

LI = '
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sharpen solistion

mn Finish the missing code in Mandango's new on L oad event
handler function.

The entire onload The Ii'ﬁdﬂtﬂh” furebion 1
event handler is 3 tied 1o the onelitk event
Funchion |iteral using 3 function vefevente

‘ ]

¥
window.onlopad = functien{) |

/{ Wire the Find Sest button event

document .getElementById ("findseats®} . onthek = FindCeats ;

(f Wire the =seat image events

& . -~ i SUT | hm i*; E ] } ;
._‘l:'_‘-r_'llI'IF_':'IT.-C_IE'T_E|I&H|E|’IT:'.":’T-.1|.“E‘."ltl:"| . ,.‘@!‘_‘5_1.'.f-.k..* function (evt) | e Se {,J{',uiﬂ

4 i | i | } i
dncument . qetElementByTd (*seatl®) . enthiek = functionlevt) ;mﬂ:a&ﬂta{uﬁi =

doeument . getElement Byld ("seat2®}.

/f Tnitialize the seat appsarances

Voo o riperi B 00 shonSeatStatus) i ealled
The initSeagtsl) ;Hﬂdfmn “:{__ Imaﬁetsu:::ﬂld s set from within a ;un.t-Eiup,
(11 Hlitd 'Eﬂ -Flmsh [ I'.'l'lﬁ-ll-f-k E'l'Eh't thlﬂ‘i H:z‘r-i! -] {_I’;&t an arsﬂﬂtht
the onload fasks ean be passed intw il

\llll.l.ﬂ' POINTS

Callback functions are called by the browser in response

m»  Function relerences lel you wire evenlt handler functions
to things that take place outside of the script.

in JavaScript code without altering HTML code.
= Function references can be used 1o assign functions "

Function literals are nameless functions that are handy
as I they were variables,

in siluations when a named function isn'l necessary.
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Dum

Q} Why is the onload event handler in Mandango
created as a function literal?

A: Because there isn't really any reason to create a named
functien lor it. The function onfy gets called once, and that's
inresponse 1o the on 1 oad event. We could ve just as

easily created a named tunction and assigned its reference to
window. onload, butthe connection between callback
function and event is clearer when the function s directly tied to
the: event using a lunction deral.

functions

0

the _
mlng"_uersﬁQnﬁ

(‘-}__: Do the other callback funclions have Lo be wired in
the onload event handler?

A: Yees, You might think you could wire them directly within
the <=cript>lag inthe headof the page. Bul remember
that the content for the page hasn'l fimshed loading at that point.
So,al of the getElementByid () calls would fall fla
on their faces and the event handlers wouldnt get wirad, The
onl oad handler guaraniees you that the page has loaded.

A shell of an HTML page

Separating the JavaScrpt code from the HTML code o
Mandango reveals how truly manimal the souctuea] par
ol the page becomes. This makes the HTML code much
easier to maintain without lear of campling JavaScript
code that might break the application,

Look at that
codel It's so
maintainakble.

Dude, I need a
picture of that!

div:aty ="margip—t
B B A L

I%r Id="gugrie
lmg jf=®pgas 3n
CINT lde®gmpr3

g d==haat

Timg fd=Tpggpge M
“img if="ymai F f
o - MEat 1™ mppenn giioen
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functional JavaSecript

One small step for JavaSeript...

Althongh we didn’t manage w solve world peace, we did take a step in
the right direction by using Javascript o get a handle on elimate control,
Turning big problems o small problems, foeusing on a singulary

of purpose, and striving [or code revse are all ways than functions coan
IIProve scripis,

I'm at peace with
Mandange now.

Chelter l

And ol course, Seth and Jason put the same problem=-solving technigues
towiork by ereating a better organtzed and miore mumntaimable version of
Mandango. Il nothing else, the world of macho movie-going is al peace...

I'm feeling you.
L

o

P

e <, W <. .
ol
1 - ?.3_'31 i Seats 1 through 3 in Row 4 are available. Accept?

1 1al
';l Bl
17 Tl Tl B

Front vow/
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functions

#
* JavaScripteross
Well, it's thal time again, Take a load off and Lwist

your cerebellum around this erossword puzzle.

n

Across

3. When you assign a function to a variable, you use a
function ..........

5. Functions help eliminate this kind of code,

6. You never call this kind of function yourself.

10. A nameless function body.

12. When code is relatively easy to modity, it is considered to

have good ................
13. HTML code represents this part of a Web page.

Down

1. ... is al peace with Mandango now.

2. Functions improve the ........... of code so that you don't
unnecessarily duplicate it.

4. JavaScript represents this part a Web page.

7. To pass data back from a function, just ...... it.

8. A piece of reusable JavaScript code.

9. Functions are good at breaking these down.

1. This is how you pass data into a function.
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JavaScripteross solution

Q JavaSeripteross Solution
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functions

B Veekeox D

Fold the page vertically
to line up the two brains
and solve the riddle.

What do functions add to your Jﬁ\'ﬂSm'iPi life?

B —— Jtlj a m-EE‘I:lnﬁ D'l: Fhe r-md*,ll H——.

' M
f.‘_ - . f'_____ﬂ— -
’

{D Chelter I .
. Civil vights ' .
B L | § /
—— -4

Peace is always a tricky proposition. Even
with JavaScriPt cocle, unly the most
organized code leads to tranc[uiljty and
calm. [t's not easy 1o lead a life of
comfort, at least in terms of JavaSnt"iPL
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7 Yorms and validation
" x
Getting the User jo Tell All

I wonder if my suave,
debonair personality will be
encugh to get this Betty's phona
number..looking for some
validation here, yeou know?

(A

W 4
= -

L

)
y
4
/)
N
ASE

-

You don’t have to be suave or sneaky to successfully aet
information from users with JavaScript. But you do have to be
careful. Humans have this strange tendency to make mistakes, which means you
can't always count on the data provided in online forms being accurate or valid. Enter
JavaScript. By passing form data through the right JavaScript code as it is being
enterad, you can make web applications much more reliable, and also take some
load off of the server. We need to save that precious bandwidth far impartant
things like stunt videos and cute pet pictures.

this is a new chapter

289



banner data fields

Bannerocity: messaging the friendly skies

Stunt=loving aviator Howard has turned his love of fying into an aeral banne
business, Bannerocity. Howard wamis to put a whole new meaning o the werm
“hanner ad™ by taking online crdders for aemal banmers, Tncaddinom e kick staring
lis new business, Howard hopes the online order svstemowill free ap his time so
he can spend more of it enjoving the nendly skies,

Heward 5:-4; an
Awesome deal

on this vintgae
WWI| eva F|ar.¢.

Cuw:nﬂ‘fr Howard's paper
order form taptures all of
the information netessary
for an aevial banner ovder.

@
Mefiage: tuneauy PeruH... endy the begt
Z1P code: 74124
Fly date: December 1, 2008

Nahae: Pearicay &[HME‘PE

It's very important lor the Bannerocity online order lorm o
capture all of the order information that is assoeiated with an

Phore i 4 ;

3 Bt H et 108-555-5309
Mg lI hill.[llll.'r (jl"lll'l'. I_]:1 1 '-l.['d 'I._L'J Ir'es [h.l' [“l!"l" ”ﬂ.]".l.' EU!'”[ hllullltl
include all of the Relds on the paper form, plus an email Held
simee customers will be flling oo the Frm online,

MESSaye
The message to be displayed ZIF code
in the aenal baoner ad, [T grograptiical area where

the message is to be displayed,
Howard flies over a specified Z1P

Fh’ dﬂ‘l’ﬂ code when showing an al.
The date on which the Emaﬂ

hanner ad is lown. i
I FTH Custoner’s

N Phone Hm“hﬂr ernail adpeys,
ame The customer’s
.i .}]1" I.'ll."'i1ﬂn'|-|."r"-}1' e, p}“:l“'.‘ THLT “h:..’-_
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forms and validation

The Bannerocity HTML form

Withe o lieele help from HTML, Howard's first stab ar an
online order form for Bannerocity [ooks grean.

eoen Bannerocity - Perionalized Online Sky Baniners

- Qgﬁ_{\ENNERomTY

Ent.rﬂ'llhlmmil_

Enter ZIP coce of iha location: |
Enter the date for the message to be shown:
Enter your pama: |

Enter your phans numbar F_'_

Emer your amail Badress: E_

Weow, the online order

i f— - form looks really good.

The shiny new Bannerocity order ogm has all of the Howard has been in e /,-’—‘7
necessary form Felds, and is ready foy tking orders "[“vw-i‘h! settor F?r a Hh"lll; let
withaut using any JavaSeript code. What's the catch? now, but he gan L seem L
9o of that handsome wnirorm
Downlaagd

it From hikp:/ /v, :
beoks/hEjs/ and get z w:;wheadF.nﬂab, i

e your pencl
Try your hand at writing an order using Howard's HTML order

form. Con’t worry, you won't be charged for the banner ad!

Enter the banner message: |
Enter ZIP code of the location: |
Enter the date for the message to be shown: |

Enter your name: |

Enter your phone number: |

Enter your email address: |
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sharpen solution

_ your percil

hhtwn Try your hand at writing an order using Howard's HTML order
form. Don't worry, you won't be charged for the banner ad!

Vou didn't know but Howard tam -
only display 32 chavacters on his 1':: - zhw;:‘bgr:tmhﬂ}; ZIP
aevial banner, so this one is too |ong. ould just be tive }

LY
Enter the banner message: I Mandango... the movie seat picker for tough guys!
Enter ZIP code of the location: |1Dﬂn12

Enter the date for the message to be shown: |March 11, 2009

Enter your name: | Seth Tinselman

Enter your phone number: |(212) 555-5339 n%//_\

Enter your email address: | setht@mandango

o email The }’.i‘ﬂnc number is
OK, th Tt kil omd 3 ; The date is not in the
ol i:.r:ih[- addvess _.|;£ slmssur.&h{:c ¥ :#F #j#:;#n;:iwm MM/DDYYYY Lol
in an, L ! s g
e i with no parentheses. that the form expect

When HTML is not enough

Odnline forms are only as good as the data entered o them, Howard realizes
hie's worng 1 need the help of_JavaSerpn to make sore his form daa s veliable. I'm sorry, there's
.'irlt' 1“" r'l‘i.“l.'d"\- L4 |]‘|.'Jl| ‘L‘r”"- LI |I|.|" T '-‘:'E (B 1'}5-.'.‘.".“-' 4.'“'“'\-'.."'-“'"-‘: "E"lNH.l lii.l-‘i.:lu“ az-churucTar ”IHi'

For example, without some kind of cue from the Bannerocity page, the user on banner ad text.

iias no ciue that there 1 a 32-character imn on the banner ad message, or
that the date muust be entered as MAM/DD/YYYY.

Enter the banner message: lMandangu... the movie seat picker for tough guys! l j
: No, HTML Forms

With some help from dan't normally Lalk!
Ja”ﬁh?t this imvialid
data ean be prevented There's a small problem. All the clever data manipualating

Javasenpt code e the world won't help Howard until he
Hgures out low to gan access (o form data from JavaScripr...
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forms and validation

Accessing form data

Iy order to access the data that has been entered nto a [orm, its frst
necessary to umguely identily each Deld wa form, This is handled n The rame attribute
HTML code, llﬁiﬂu, e ol two |far hﬂi'li]:l attrilnates. “NHI“J-T id!h'ft.il:iﬂ. 3

Field within e
The id abbribute /—\ a for
un'lﬂlu:hr identifies

<input id="riproade" name="zipcode"™ type="text"™ size="5" /(=

any element in 3 page

Both attributes serve

Enter ZIP code of the location: [100012 as identifiers for the
]nru.{ ;1£1d

The reason for two different identification approaches for form fields

||;|:~'. fen qlen h'ilh ]luh‘ ﬁi']t‘fﬁ I Elf'[‘f‘.‘im'l]. Th:' ﬁr:»il :;]‘Jl‘n‘rrru‘l] [EETR rlu'

getElementById () lhinction that s used (o acoess any element on a

page, This approach works line but there 1= a simpler approach that s

specific o form fields,

Every form field has a form object that can be passed along to any
funcocn that s called o validate frnem data,

<input id="zipcode" name="zipcode" type="text" size="5" urlcli_-:b:=":;h-;mwltl!§l§]:’!.i_‘£.:;_fj§.i!}ﬁ:1 ns

The neal thing about the Eorm object 15 that 10 also an areay that holds
all of the fields in the [orm, Buat the items in the array aren't stored using
numeric indexes: instead they are stoved using their unique identifier as
set in the name attribute! So il the form object is passed into a function
as an argument pamed theForm, the value entered i the ZTP code feld
can e acoessed Bke this:

The value of Lhe ZIP
The rame of the Form /'_ tnch-F-cId is displayed

Lraal h.—ru-—.!'n_".
QUjLLL o e r l’i
functicn showlIt [theForm)} |

& We want the value stored in &

The uniaue name of the form | the fild, wot the field itself.
field, as set in the name
atribute of the <input> tag

100012

Ths alp]‘mi;l:‘l] to aceessing form data s no bhetter or worse than using
getElementBy Id (), other than making code caster o read smce it involves
less of 1t The £orm object provides o shortout, so you moghit as well use it
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when to validate

Dum

(-\l: Why does an individual form field even have access o
the £ rm object?

A: Sometimes it doesst, but keep in mind that a ferm fiekd is
capable of calling a validation function thit needs access to the
data in other form fields, Inthis case, the £orm olject made
avadlable within each field becomes the key to comveriently
accessing other farm fields. This object is typically passed into
the validation function so that the function can quickly grab any
field i needs. The Bannerocity example confinues Lo lean heavily
o the form object 1o access fietds in 05 order form,

therejare no
b Questions

(\'1_: 5o is value a property of a form field? Does thal mean
each form field is really an object?

A: Yes and yes, Each form field is represented by an

ohject to JavaScript code, and the £o rmobject provides a
quick and easy way to access such an object tor amy field in

a torm. Onee you have a torm field object in hand by vay ol
form| "objectnama® |, you can then access is value by
tacking on the va 1 e propery, You'll leamm all about objects in
Lhapiers 9 .and 10

294

I get that knowing how to access form data in
JavaScript is important for making sure data is

OK. But how do you know when to check it?

Knowing when to check form data is
dependent upon choosing the correct

user input event to handle.

e answer o the “when” o data validation invehies
evienits, and understanding which event lets you know
when the tser has entered data mto o ]I.ir'[il'l.ll:ll'
field, In other words, the challenge 15 10 resspondd o
the event that i triggered immediately alter data has
been entered. But the question stll remains... which

event i it
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Forwm field follow a chain of events

When data is entered into acform, a luery of events are generated., You
can use these events as an entry point for validating daca on a field by field
I:lil?"i.\'. I{l“ ll\'lfi“ﬂ'.‘i” 'i[l"l‘l"hl‘.!‘\- T;I.ki”g il |l1|:3k Al A ['_'|| li':'ill i'l'lr]l” .‘il‘f’“l:"l'l':'l." HI'Hl
unclersanding exacty which evens ave Gired. . and when.

Select the nput beld lonfoous),
E';'IIH'I ilil.[it i[l“l Iitl.‘ I;ﬂ'lli.

I.I':-I"H' |||l.“ ir||rl|l ﬁ:'l:] Lo e I the TR
one (onblar/onchange).

Select the next put lield lonfocus).

©0 000

Fonteer clara mie the Geld...

€© onfocus! _\

farms and validation

Entering data into
a form sets off a
chain of interesting
Ja\raScri]:t eventls.

Enter the banner message: |Maandangn... the movie seat picker for tough guys!

== | |
Enter ZIP code of the location: 100012« @ onfocus!  onblur!

eunclmnge!
Enter the date for the message to be gwn: |

Enter your name: |

Enter your phone number: |

Enter your email address: |

The onfocus event s Bred when a leld fist gets
stlected for input, while onb Lur is fived when a field
loses mput selection, The onchange event is sumlar
to onblur except that it only gets inggered i the Gield

. i : &
lozes mput selection and s contents have been changed. p—— .EEBRA‘”
-PQAQWEWR

Which event makes the most sense
for validating a field of form data?
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am | seeing things?

Losing focus with onblur

While there is an argument to be made for using the onchange event
for daga validation, there is a particalar problem in that you can’t use it 1o
validare an empry field. The reason s thar nothing is presenr when a form
is first loaded, but since the [orm data haso't changed eathern, onchange

won't rigger even i a user navigates throvgh empy form liclds, The
cnblur event suhves this problem by alwavs being riggered any ome the Tlle ﬂﬂl‘l'llll" event
input selection, or focus, leaves a fiekd. is a Periect tl"iggﬂl"

for data validation.

Nething is entered

he inpu s

Enter your name:

onfocus! The message field agins

The r-cssa%:? ield loses

The text Field g3int input fotus when the input fotus

the user theks o with the mo
tabs 1o i using the kqb:&rd.uu v

Unlike onchangs, onblur gets lived every timee a Bield loses locus, even
il the data hasn't been touched. This means cnblur is very powerdul,
but also means you lave to be careful about how and when vou go abowi
notilving the user of data validation issues. Case in point.. the alert box,
which can be an easy lan ["reskj..' |J|'1|]m:ﬁ'|lic:a|| fesr valickation notfication.

there;are no
Dumb Questions

Q,: Aren’t some events generated when the user actually Q: unblur seems like a weird name for an event. What
enters form data? does it mean?

> Yes, Several events are generated in response 1o keypresses, A: The idea is that b1 ur is supposed lo be the counterpar o
such as onkeypress, onkeyup, onkeydown, etc, While ontfocus. Soitonfocus is fired when an element or form field
these: are certainty situations where R makes sense to respond o these —— gains input focus, then anb Lur is fired when a field loses focus,
events, they aren't usually a good idea for validating data because the Even though the word “focus” in this context isn't exactly referming
user is typicalty still in the midst of entering information when these ta vision, the word "blur” is used to indicate a lack of focus. I's a
events gel triggered. Validating data using these events would be JavaScrigh play on words that ends up being a littke confusing. Just

somewhal overbearing, notifying the user of every typo and unfinished remember that onb 1 ur is fired when a fiedd loses focus,
pece of data as itis being entered. s probably beter o wail il users

keave a liekd, which is an indication that they are finished entering data

into i, And this is done by responding to the onblur event.
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forms and validation

You can use an alert box for validation messages

Alert boxes are certamly handy for quickly displaying information o the user, and they
happen o represent the most simple form of notification foe leting the user know Cheek to see if the
sornething s wrong with form data: Just call the alert () function while handling the orm ‘Fifid is tm?'E'}r.
snblur event il o problem i detected wath the Torm data,

funcrion valldateBonEmpty {inputField] |

A validation Funttion is called
'bnn val-da{: J.'.i'-l: Fdmé da{a

i) ees if tha ibpat value containg any bext

it l.L:'.phTFia:Ll.-.-=1us.1|.-ns1r_h == Q) |

The data is lowalid, so Rotity ctha daer

i
alert("Flease enter & valua. ") !

return falsey

[mebrusts the wier on how
to remedy the prablem.

Please enter a value,

Cinte the name
Field is cnlir{::,l, an
alet s displayed.

- your pencil

How many onblor events are genarated by the following input sequence?
How many onchandgs events? Don't wWorry about cRfocus,

Enter your name: | Seth Tinselman +

Enter your phone numbgrd. <

Enter your email address: | setht@mandango

Number of onblurevess:

Numlxr of onchange evenls oo,
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onblur and onchange face off

mn How many onb lur events are generated by the following input sequence?
How many onchanges events? Den't werry about onfocus.

Number of onblur evenis: 3

Number of onchange events;

Fireside Chats

onblur: onchange:

These days it seems as if soripts are abways worried
about what the user 15 g b, | puess thar's where
woh auned T comnet n,

Tonight's talk: onblur and onchangs discuss when to react to
bad form data

That's right. We're quite a poar, abwavs there to let
somehocdy know when an element or foem field
loses foeus or some data has changed... or both!

II-III.I:"N .-|l::|'|.'u't||i||g I‘\'l' |H'l.'|'| |'|.'||'.'||'|i.|.|p, to talk to o
ahonit. Rumor s there has been some 1"T1||1r'!, clata
Mesting sronmd aned i lot of fingers have been
oI VOur Wiy,

I'm frankly a little shocked by the accusation. You
know | never miss a beat when it comes o notifying
HEE i| it of clata thit ]:.'4.-i 1'!Iil|'lj._'|t‘tl.

That's troe. Nobaody s questioning your reliabiliy

when data has changed. Problem s, what lisppens

i a form starts ol with empty data that never

changes?
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onblur:

That’s true, it doesn’t make any sense, and neither
do some users, but they try to do it just the same.

Calm down, i OR. s not vour [aule. Look,
it’s not your responsibiliny to worry about data
that never changes, Remember, vou're name is

orichange.

Lat’s ot get carried away, Like | was saving, s
not your responsibility, So il 4 sorpt is worried
abont valicdating o firm 1o make sure [elds aren’y
cmpty, it really shouldn't be using you (o imigger the
validation code,

Hang on. try not to react so much. Even though you
may not be ideal for tnggering validation code, that
divesn’t mean scripts aren’l sormetimes interested

in whether data has changed or not. What abawt

o Fradan st Dot avonranlo ol clnrn dlemi ronde s oo o

e BLRIT LRGAL e PCUEE T Qe nide gon S
awa? You would make perfect sense o only
allrwing o save i the data has traly chonged.

Al rh'ull.llt'lj.'.' B0 there’s no need (o kt:q'i} |:t."rlﬁn_1;
voursell up,

You're welcome. Al right, I'd love o chat some
more but | have some data to validate.. . see yal

forms and validation

onchange:

Are vou sayimg @ user s capable of trying w submt
a Jorm with blank fields? That doesn’o make any
senise,

O, so o form starts ofl blank with ey felels.
The vser skaps entering some of the data and
stbmmits the form with the lields still empiy., oh
man, | think 'm starting to have a panic attack!

But what about the seenario we just talked abou
where 1 fail the seript miserably on the empty data
and the world starts coming apart at the seams?

Well that's a reliel, even i it does mean 1 might not
b oo wse 1o ANVOnE Ay Inore. '1-\".:1'“. I think I fee] the
(R COMNNG Ol AT,

Hev, that's true. 5o you're saving 1 stll have a
purpose?!

Thanks, That's very reassuring,
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maove along nothing te see hero

Checking for... something

Back at Bannerocity, Howard knows that at the very least he needs to be
validating the Bannerocity form 1o make sure all fields have dara. Bin
[rom a JavaSeript point of view, this involves looking at things [rom an
o perspective. More specifically, mstead ol checking 1w see il a field
has something, vou hive to check and sec il the licld doesn’t have
nothing. ln other words, “something” equals “not nothing.”

Something = Not nothing

The reason for this countermtuitive thinking is becanse its easier to check
i form field for emptiness than “fullness.” 5o a first line of delense for data
vilidanion nvolves :.'hl'i.'killg toi see il Feld i 1|11I|-1'H|Ii:1.}’.

//' Nom-enpty

Enter your name: |Seth Tinselman

Enter your phone number: |

Empty

Howord's validanon function must respond to the anblur event for each
ferrm field in order o perform the non-empty validaton. Fo example:

The Form Field is uniquely identified
so that it tan be ateessed Lyam
obher parts af the sevipt

Aamrart 1 A="rhena ™ arrE—=Trawt " o o] 7"
alijruibk A= ClEiiiiie ¥R — et e L
onblur=

The validateNonEmpty() funetion is
talled in vesponse to onblur £o cheek
and see if the Field is non—empty

The form Field nhju'f: it
vassed into the function
using the .{'ﬂi kevyword

The this keyword is used in this code (o reference the firm lield wsell By
|‘.|'.1.\ihi|1_|;' the form field as an object w the validation function, it gives the
funetion an opportumy w access both the valoe of the form field as well
as the form olyect that bolds all form Gields, which s sometimes helplul,
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forms and validation

Validate fields to make sure you have “not nothing”

Lach lorm licld has sumilar code that wires the onb Lux event o the
validateNonEmpty () function. By tving the onblur event ol cach
lield to the function, all of the data on the form gets validated.

cinput id="name" name="name" type="text" sires

snblur="yalidatetonEnpty (this)y "/ >

The phone ramber Form Field
calls E&::uah%dabm funetion to
cee if there is @ phone number

L1 1}- L

T'I'u: :".aﬂ ﬂom ‘:1:|d lﬂaHi
the validation furetion te

see if theve is 3 name

ThC\“E_l_S_ﬂ rdmg So aeturn

the ‘Funt,fim 5.-...1}}?-
returng ’b—l..g.

ln this example;, the return values of the validateMonEmpty ()
[uncron aren't used. '1'||1'-|r [PUrfacRe 2 o comimunicate back o the 1:::|.ﬁ|!|g
code the result of the validatoon: ©roe il de da s OR, or falseil s

, walidstedonEmpty | inpubFleld]l |
the imput wvalue gontalns any text
Lf x;.'.pn.‘-'l:?:.cld.x'.-.lu-':.I~2||u'.‘: == 0
ff The data i3
alery ("Please entar a valus.")i

return false:

sovalid, so notify the usar

and returns false

Please enter 3 valye,

Thoal, ‘|. ]'rll||' ]..lu'r l.!.'v'l] S |11 ik ||'H_"'i|:‘ reluirm \'u||:|:'.-i are I_J'.GL‘III i ['|t.||'il' siire
[orm data 1s OK before submittimg a form o the server for processimg,

A nnn—empty validation
function checks to make
sure form fields aren't

left empty.

- .;ﬁﬁﬂﬂ'hlﬂ
POWE®R

The lerath property
veveals the rumber of
rl'.hﬂ'rif:{',tﬂ nd :\‘:wna

&S

There 1s.ne phane number 5o

the Lunttion dt'l-f'La"f-‘- an alert

Can you think of any drawbacks to using an alert
box to notify the user of bad form data?

you are here »
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let's not annoy usors

Validation without aggravating alert boxes

Lt dicde’s take Jong for Howard o realize that alevt boxes aven’t ideal for
notfying the vser of mvalid daca. He's getting ot of complaints about all of
the alert boxes that pop up when users are wying 1o enter Bannerciry orders,
Weve all become somewhat conditioned 1o be anmoyved when a pop-up
wincow mterrupts the online experience, and data validaton s no dillerent,
even though the alert boxes in this case are rving to be helpfhul,

rard’ i wa ivie hie torm.T W NPT S ITRNES ST [ ™
Henward's salution L‘: .i_ passive help system,” which I'lli_l-i-'_:‘l'.ll lI'L\'th‘t alert hoxes, A new HTML
anel thevefore doesa’t mterrupt the fow of data entey. This passive approach
tononfvmg the user does recuire adding a lew new HTML elements to the
lirm, however,

element provides
3 place for dlsﬂ&:{mﬁ validation
help messages.

Enter your phone number: | Please enter a value.

The new HTML help element represents a significant improvement over alert

boxes because it doesn™t get in the way, yet it still conveys the same information A setond argurn:n‘i: to
1o the user, And all it requires steacturally is the additon of an HIML <spans qalida-l:;ﬂcnf-m?bf”
tag that is named to match the form Geld that it sits next to. This new <span>  now passes along the
tag appears mthe code [or the wel page form just below the inpur Geld, help text element

<input id="phons" nams="phons" type="text”™ size="12"
ocnblur="validatelonEmpty (this, document.getElementById l -

<span d*@mj'@ﬂ&i class="help"></span>

The ’bfl’ elass is used Lo

Lormat the hely Lext in a ved
Thtl-fsflvan:- tag i inttially italie font, although |+.J.s o9e '
emply bk i daes have 3w D ke see ved en this printed page!
that assotiates it with the

'F!'lom! rurber Fﬂ"m 'l?;ltld. These two [Dz sust mateh

m order for help text to be
displayed for the input Field

With the span element m lrlau':'. that houses the |]1'|p text, all that’s 1]]i:ﬁ1.ii|:||_-_l|'
is the code that actually displavs the help message. And based upon e
new second argument 1o the validateNonEmpty () function, there's a
good chanee that functon will be responsible for making sure the help text
gets seen by the user.
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forms and validation

A wore subtle non-empty validator

Howard's ingenious passive help message solution reveals tsell’ in a new
and improved val idatelNonEmpty () Function that now also handles
the task of settimg and clearing help messages for a form Geld.

The hr.!'f' fent obicet i
passed into the F:-n{.{'mh
a3t the setond arfument.

function walidatedohEzpe, N

flinpurField, helpText) |

Bes Lif the imput valus containe any taxt

1E HeaparPleld.value. langth = 0 |

ff The dara im invalid, so sa+

First make sure the

help Lext element: exists
fht]?ﬁi‘t I= nul”. then set
ks mmerHTML fro?erk'-f o
the help message.

the help meszage

if (helpText !s aull)

helpTeaxt innerHTML = "Fleass enter a valus,”:
return falgm;

eles |

[t's important to alsw
tlear the help text onte
data has been enteved
into a form Field

A The data iz 0K, =0 clear the help mensdge
if thelpText [= pull)

halpText, innerATML, = h= :

taturn true;

That's much better..no

i — ; alert boxes. lezs intrusive,
Diata validation in Bannerocit 1s now greatly moproved thanks 1o the new

passive help approach, which still vses a healthy dose ol JvaSenpt but in
a much cleaner way. al least i terms of streamlining the user experience,

Enter ZIP coda of the location: Plaa=a onter § vEILD.
Eﬂrﬁ'ldlmhthn-tﬂnlhhﬂm.[ Pigase onlor a value.

Enter your name: | Sath Tinselman

Enter your phane number. e ol
Enter your emad address: |

Plpasg Bnter o vaie.

Name data is
When data is missing, present so the
Bamcro:iﬁr now J,us{ displays help messaqe

a passive help messane. isn 1 shown

vou are here »
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does this fit all right?

Too wmuch of a good thing

As it trns owt, pon-empty validation works great but oo muach data
can be as problematic as not epough. Check ont Howaed's latest banner,
which reveals a new problem with the Barmerocity ovder form,

Only part of +the banner ad

text is displayed on the aenial
~ll’ barner... Seth and Jason are

net happy!

Hey, what's
wrong, guys?

I dan't know, but
flyboy Howard is
about to get a strongly

bude, where's
the rest of
our banner?

worded text messagel

&

.%EB!?A&H
What's wrong with this banner, and what
can be done to solve the problem?

304 Chapter 7



farms and validation

Size matters...

The wouble with Bannerocity s that Howard's aevial banoer can only
hold 32 characters but the message feld on the order form has no limie

The user has entered
toa muth teud but
B&nnﬂm‘.-bf dotsn £ {i:”

Bure, i's grear that the wser ses warned if they don’t enter @ message at
5 L ' & them it's a problem

all, buea message that s wo long sull gets doough with ne problem, Aand

this s Lot a big problem for Howiard! /

Enter the banner message: |Mandango... the movie seal picker for tough quys!

Sinte there is move text
ﬂ‘lah +_h¢ banner Can
hold, the ad text aets
thopped... not gaoai?

Attermpting to show undimmed ext m a limited space doesn’t work, and

ultimately results moanhappy customers.., like Seth and Jason. The

solution i o validate the message ficld so that it has a maamum length, A

more customized help message for the new validation is also a good idea

to ke sure et users understand the message stze limitation. This banner text is within

ﬁ +he 31—!’.‘\3rﬂ-ﬂ‘k}:'r limait.

Enter the banner message: lMandangu... macho movie tickets!

The 4ext fits on the bamner
_'}uﬂ: [ire when it is tonstraimed
within the marimum size [imit.

Write pseudocode that shows how a new Bannerocity length

validation function will work, making sure to validate both the
minimum and maximum lengths,

-----------------------------------------------------------------------------------------------------------------

you are here »
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the long and short of it
- your penci
hm&on Writc pscudocode that shows how a now Banncrocity length
validation function will work, making sure to validate baoth the
The Funﬁ{iuh ﬁﬁmcn{s minimum and maximum lengths.
minlenath and
marlength would be | (hieldyalue is shorter, than minl-enath OR fieldValue is longer tham maxlenath) .
set o | and 32 for the

Bannerotity banner text ...Show the help text ... T D PPN e .
B LTI R R T R TR 3
,..Clear the help text T ST e~ e Nl B

Validating the lonnth nf data M

The role of the new validatelength () function is to check and see
il— |.|“: "u'il.]|“' i" it ﬁ 1 ﬁf'll' -"I.l.“ll:'l'“l"."i Lus ‘:f'l"i‘lill 1]'ti|].“|'||.||'|| ill‘lfl |T|:-|xi|||.“l‘|'|
lengths. T the case of Banneroeity, the Tunction is primanly sed 1o T
the length of the banmer text Geld, although it does enforce @ mmimum
length of one character as well. It's unlikely that Howard will find a client (minLength.
who wants to [l a letter L by wtsell] for example, but the main idea is to validntﬂl-ﬁ“gﬂi‘nputpiald-

axLen th,
make sure there are no more than 32 charvacters and no less than one. g )
hglpTExt '

Iy addition to the mumdmum and maximum |L~r|_Lr|l||.-. o b enilomeed | 0
validabeLength (), the function also requires two more arguments for maxl-ﬂ“gﬂ‘l
the mput eld 1o be validated and the help test element used (o display o

The maximur '
I ; - J i k I i
help message, That makes [or & wial of four arguments o the function, ; el

allowed in the input field,

Enter the banner message: | Mandango.. the movie seat picker for tough guys!  Please enter a valus 1 fo 32 characters in jength.

minlength inputField helpText

o T . s DA (RN ich help
The minis amant ol 1exi Phe mput field whose length Thieherpent IW ek :
vequired in the input fielel. i being validated.

text is to be displayved.

<input 1d="message"” name="messaga" type="Lext" =size="32"

anblur-“yalidatelength(l, 32, this, document.getflementByTd{‘message help’))" /-

cgpan ld="message help" class="help"=</span>

The banner message
The validateLength() function takes the value of the inputField  input field objeet
argument and checks to make sure it is at least as long as minLength b
no longer than maxLength, I the value i too short or too long, a help
message 18 displayed in the halpText element on the page.
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forms and validation

\BIII.I.ET POINTS

m  Every form field is accessible as a JavaScript object. »  Alert boxes are a very clunky and often annoying way of
m  Within a form field object there Is a property called notilying wsers of dala validation problems,
£orm thal represents the entire form as an array of m  Apassive approach to validation help is much more
fields. intuitive and less of a hassle for users.
m The anblur event is fired when the mput focus e The length property of a sting reveals the number of
leaves a form field, and is a great way (o irigger a data characters in the siring
validation function.

@ ! Finish the eode for the val idartelength () function, making
sure to pay close attention to the arguments being passed to it.

function validatelength (minbength, maxlength, InputField, helpText) |

.........................................

e O I R W a— B
// The data is 0K, so tlear the help messane

.........

..................................................................

PPy e oo S R s e A e
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sharpen solistion

- renyou pe

mn Finish the code for the val ldatelenglh () function, making
sura to pay close attention to the arguments being passed to it

fonetlion validastrelength (minLength, maxlength, inputField, helpTaxt) |

Cheek both

+he minimum

al'lrl:l mai.lmum 1; “"l | T'l"-‘ll ]__- h“”:'
|E'H5'h‘|5 D'F .......... £ .‘E..E...H ............................................................................................................

E“‘ form | helpText innerH TML = "Please enter a value * 4 minLenath + " 4o " + maxlerath +
ield value

Sebthe help i s A S e T

hﬂﬂﬁ! ‘tn }
field length el

problem. £ The data is 0K, to elear the 1""? mEssang

(T > hebTerbinmerTML = ™
C]Eﬂ'f ‘H'It ......... s e, LRl b i B L e o e Ly e e et et St Sl s sl
bl ert el e ettt et r et et s saeene N
if the field ' e e
length is (114

aaaaaaaaaaaaaaaaaaa B o I R O o R I A R I SR S A o S g P PP

Message problem solved

th‘;l]‘d .., |'4'|i:"".'|'1'| li\:ﬂ I:|w |‘:-;||lr'||'r lt"“p"[l'l E'm;ll‘]]:"m, |-1 Hl:hl'l.':'fi_ .“‘: h‘iz 'tc‘ﬁ‘f: now Ealls
: L e ou

Short of buving a longer banner, he didn't have any other 2 Danner message
good options, so attacking the problem w1 the JavaSeripr level  exceeds the limit

turned out being a good idex At least vsers now know the
limitations of Bamnmerocity banners up ront before they order.

Enter the banner message: [Gal your adventure on with Stick Figure Adveritura! Plagse anter 8 vaiug 1 1o 32 characlers in iength.

308 Chapter 7



(*}_,: What's really so wrong with alert
box validation? Don't most people realize
that an alert box isn't a pop-up ad?

A: While it's probably true that mast
people redlize a JavaScript alert box isn't a
pop-up ad, it still doesn't eliminate the facl
that alert boxes are regarded o be highly
intrusive. Anything that requires the user to
stop what they're doing and click something
in anather window is disruptive. So while
alert boxes have a place in JavaScript
pregramming, data validation s i,

Q_,: The usage of ©h 15 in the
onblur code for form fields is stll
confusing. Is the form field an object or is
the form itself an object?

A: The answer is both, Within the context
of an HTML element, the ©hi s keyward
refers to the element as an object. 5o in the
case of a form field, £hi = is a reference
to the form field object. Within a given lorm
field ohject, there is a property called £orm
that provides access to the entire lorm as
an olyect Sowhenyou see this. form
in the onb Lur code tor a form field, what
you're really seeing is a reference to the
form fsell, as an object.

The plitpose of £his. Tormin e
Bannerocity code is to gain access to the
hedp test element that is associated with

a particular input field. Remember that
this.formisa relerence 1o the form
abject, which is alse an associative array
containing all of the form fields. So you can
quickly access a field named my Field
using areay notation with the code this.
form["my field"]. You could also
use getElementById (), but the
lorm approach is a little more concise.

therejire no
Dumb Questions

Q_,: When a help text element is
associated within an input field, what
is the significance of the name and id
attributes of each?

A: The 1d ot a help text element is
based upon the Ldlnams of its associated
input field but it's not exactly the same.
Mare specifically, the help text 1D uses

the input field [D with the text_he L p
tacked on to the end. The point of this
narming convenlion is 1o creale a clear and
consistent connection between an input field
and the element that displays help text for
the field. In reality, you can name the help
text elerment 10s anything you want as kang
as they are unigue and gel propesly passed
inte the validation lunctions,

Q_: Why is it necessary to clear the
help message when data validates as
being OK in a validation function?

AI Keep in mind that the point of help
test 15 ta give 1he user help when there is

0 prokde m. It the data entered into a farm
field checks aul OK, there is no problem
and therefore no reason to display a help
message. And since a help message may
already be wisible from an eardier validation
an the same field, the sate play is to clear
the help message any ime a field validalas
with good data.

Q_: What happens if a help text element
isn't provided as an argument toa
validation function?

forms and validation

A: The scripl searches and searches for
the missing element, overheats the page.
and leaves a charred mess in the browser,
OK, not really. By design, the passive help
system in Bannerocity quietly disappears

if the text help argument isn'l used in a
validation hunclion, So the help led for the
imput fiedd just isn't shawm. This means the
help text system is designed to be entirely
optional. What's nice: about thas approach is
that it allows help text to be used as much
ar as lillle as desired; even with individual
fields, you aren'tforced to add a help text
element for every field on a form.

The validation code that checks to see if the
htmlText argument i non-null is what
allows the help text element to be optional.
If the help text element is not a1 1, it
means the element exists and help text can
be displayed. Otherwise, il just does nathing
because the elament is missing.

0_,: Doesn't the =1 zc attribute of an
HTML form field already limit the length
of the field?

AI The HTML = 1 2 = atribute only limits the
physical size: of the form feld on the page—e
has nothing to do with limiting how much dala
is entered, As an example, the ZIP code fisld

in Bannerocity has its =1 ze alibute set o

5, which means the hsld is sized on the pags
tofitabout five characters of texd |Uis possible
tor it thee achaal length of text in HTML using
the max 1enogt b attribute, but there is

no minlength equvalent A validation
funiction provides the utmost lesability in
controlling the: length of characters that may

be entered into a fiekd, althaugh in the casa of
a ZIP code it would really be better o not onby
Iesark T five characters of test, But to also make
sure: that they are five numbers. Maybe this is
something Howard should consider adding 1o
Bannerociy..
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where you ar?

Right banner, wrong location

Howard's online form continues 1o cause problems despite his best
validaton effors. This time a Z11 code has been entered incorrectly,

I'l.':"|'|||.i|:|,g EI'I HE:"I'I'?II'(I ﬂ'\i"[{ ;.I'|'”|||:|LH 1[||' :i""u'li"l'fl.] |||le'.-= AT l]il' ‘u'ﬁ‘l'(?l‘lﬂ
location. Perhaps worse than Howard's wasted tme s his anhappy
customer, Dunean, who missed ou on some donun sales,

e
can's Donuts...0nY
o

Enter ZIP code of the location: [ra121

A eapital letter |
is entered instead
'?'F the rumber
9 but it ﬁe'l;s
hlsm{grrn-f{td a
{.l'lf hulhh:u- r

Ha ha, I couldn't have planned
that one better myself .
Duncan's banner is getting
shown in the wrong location!

{T} \\__—/\-____/r-/

TeT . LH
L this sitation, haman eveor acdds oo data eney
error and creates o really big mess. The customer
: bl v Frankie,
aceidentally typed i D instead of the number 6\__ Remembe

D‘l.-nf.ahJs hnﬂ:dnﬁ, nEmEsist

4 smee the keyvs are near each other on the

kevhoard. Howard mierpreted the L asa 1, and e

ends up ving a banner over the wrong location, .’%“A.H
1
"PQWEWR

How would you validate a ZIP code?
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forms and validation

Validating a ZIP code No letters dowed

Howard's problem has to do with a ZIP code not getting entered @ (\& y‘

properly At its simplest, a LS. ZIP code consists of exactly five
mumnbers. So validating a ZIP code can be as stmple as makmg sure
the wser enters exacily fve numbers.. nothing more and nothing less,

#eger oo, A

& Finish the code for the validateZ IPCods () function that

valicates ZIP codes to make sure they are exactly five characters
long, as well as numeric.

function validateZIPCode (inputField, helpText) |
Jf Firat gee if the input value length ia anything other than 5

f¢ The data is invalid, so set the help message
it (helpText != mull)
helpText.innerATML = "Flease enter exactly five digits.”;

|
ff Then see if the input value iz a number
else 1if | 5o

ff The data is invalid, so set the help message
i F Pl T e M i wmasT T4
Ak I,Ij'l'_'J.F';"_'-’LL i— iy

helpText.inderATML = "Please enter a number.";

else |
ff The data is O, so clear the help messaga
if (helpText [= null)
helpText.innerHTHML = *";
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sharpen solistion

_ il
" Soon

Finish the code for the validateZIPCode () function that
validates ZIP codes to make sure they are exactly five characters
long, as well as numeric.

See if the length of the ZIP tode

string is anything other than 5

function validateZlPCods (inpptField, helpText) |
ff First see if the input fvalue length is anything other than 5

/¢ The data 1s invalid, so
Lf fhelpText != null)
helpTexc.innerATML = "Pleass enter exactly five digits.";

y the 16!\5‘“" "-"1:
¥ n tilse, &—m™m— Returen False 5"“,‘
E‘I:W'Filf ........ ‘H‘lf. z‘i? {.Hd-t 15h4:. E'F-af.ﬂ‘f g

iet the help message

iy

ff Then see if the i1nput value is a number

e The sNaNC) bunetion ehetks to
alge Lf | uHaHfi";E“"LFizld.fdut} b see if 3 value is Not a Number

{¢ The data is invalid, so set the help message
if (helpText != null)
helpText.innerHTML = “Pleass enter a number.";

reburn falgg & Reburn fabe since the ZIP cade
it not 3 rumber
;L.S'.: {
ff The data is 0K, so clear the help message
if (helpText [= null)
helpText.innerATML = "%}

return true;
Ry S R.!'EH'I"'I'L {II'HE ":ﬂ- ihdlﬁ.ﬂ-ﬁc Hﬁa"'
the ZIP tode validated 0¥

It isn't always safe to assume postal codes are purely numeric.

If & web form is capable of receiving postal codes for addresses oulside of the
Wﬂt ﬂl‘l if' U.S., then validating for a purely numeric ZIP code won't be such a good idea. This
! * s because plenty of other countries rely on postal codes that contain a mixture of

: letters and numbers. Additionally, full U.5. ZIP codes actually consist of 9 digits in
the form SEEER-#83%, in which case the hyphen would make the ZIP code data non-numeric.

312 Chapter 7



I |
| T n.mlquuhst -~

Application would also

forms and validation

The Bannerocity validation functions are neat and

all, but what happens if the user ignores the help messages
and clicks the Order Banner button with bad data? Does

the form still get submitted to the server?

Bad data should never make it to the server.
Yikes! Al the data valdation code m the sorld won't mateer 1
the tser can sidestep all of 1t by clicking a button and submitting
the form despite a bunch of good mtentions. Bannerocity's fatal
Haw is that it doesn’t subject the form fields to validation before
=il :::]i1ﬁ|'|;-_[_’ the fiuul, which s 1.1.'|:'|}' had form data 1 l'“lTl"IH]'!n'
capable ol getting sent along o the server

Eﬁht 94: the data validation matters if
he user has the option of iynoring it and
s;..l:mni'E.'[:urv.sI the form with bad data anyway.

Rannercclty - Parsonafized Onlina Sky Bannart.

&._,;‘T_ENNERDClTY

T Pmase snfar 8 vaive 1 o 17 enamciars in lnagih
Enter tha hanner mesange |

Entor 1P code of tha location: | Ploase anter exactly fivo JiGRs The Ovder Banner button

s g l_ Plod e @nter & voiLe.
Entes (e dale for the messape e o n:Ed: some validation
El'lﬂ'mfl'.ll"'ll-l !J: orE Faﬂl 'H"l F
Pivass anfer & value Hﬁ £ Torm
Ender your phone rurmber =

= Piapss orter B wale data 1o the LErVEr
Sy _Geited fannar =

Enter your mill Sa0ress |I

validate the dats on the

Erver J'-'LTE: 'tn bC th

<input type="button" wvalue="

]1“]“ Il'[T:II:'IH'ﬁ r]i'l'l‘i:\' ATH |r|]l"|' t‘l“'ll'l ii M, -'Illl:l irh 'ii ll" I"- LN} \'Eiji[riﬂl‘ -Ill
of the form lelds before submitag the {orm o the server for
processing, The custom placefrder () function i tied to the
Order Banner button, and gets called w0 make a final round of
valicdiaton belie completing the order.

"Order Banner" -.~.=-.-:lick="151¢cn¢"r;_ig‘:tﬂi.i_-:_'.fo_m};" /
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place your order and look up

The placeorder()
funetion Up Close

functich placedrdar{form) |

ir (validatelengthi{l, 32,

ff Bubmit the order to the server

wavrant an alert box.

The 'rlnluﬂ‘hj-ﬁn ﬂ"-?ﬂ'-‘{:.l - -pdrn- ﬂthvl'.": +a
be passed as its only ar
i tan acess individual torm Fields

Corm["messagqa™],
vilidateZIPCode (form["Iipoede], fomm*zipcode Help™]) &
validatelonEmpty { form["date™], form["date help™]) &&
validateNonEmpty {form["name"], foem["name help™]) 64

valldateNonEmpty {(form["phane®], form("phone_help®]) &6

Eath -Farm Field and h:[F
text element is aecessed
th'ruuﬁh the form ah:',:df.
wiing ii"l‘ﬂ:.l rotation.

n{, 50 ‘Hﬂ‘t

formi"message _halp™]) L&

Mast of the Furetion
is one big ik/else
N~ statement that ealls
validation funetions on
eath Form Field

validateNonEmpty {form["emz11"], form|"smail help®]y) |

The submit() method is ealled 4o

fForm. submit () submit. the form to the sevver if
. k’//\ th &kﬂ 'FW_H& Uﬂlida‘tt ﬂg
| glse |

alert{"I'm sorry but there is something wrong with the order information.™);

J A walidation ?rpbim when plating
] an order is 51:_|l|n1;if.a-h4: encuth to

tJ'bB 1o
Damb Questions

~+_+ How does tie p LaceOrder () function controi
whether or not the form gets submitted to the server?

A: First off. the 1 fle | s statement in the function is structured
50 that the conditional involves a validation of every figld in the tarm,
which means i any of the form data s invalid, the e | se clause

will run. The 21 5 clause only contains a call tothe a laxt ()
function, so nothing else happens if the function makes it inta this
clause. On the other hand, it the data validates OK, the submit ()
method is called on the £oom object, which submits the lorm to the
server. 5o the submission of the form to the server is controlled by
calling or nat calling the form's submd t () methad, This methed is
the JavaScript equivalent of an HTML submt button.

314 Chapter 7

>+ » | thought alert boxes were bad for data validation, What's
the deal?

A: Im mamy cases they are, but the real issue here s when iUs OK
ta imerrupt the flow of a page Lo display a pop-up message (aken)
and require the user 1o read a message and click OK. Since the
Order Banner button is only clicked when the user intends ta submit
an order, it's worth making sure they krow there is a problem with
the data. 5o in this case the prablem is severe enough thal an alen
is appropriate. And don lorget that passive help messages are still
displayed to help quide the user 1o a fix,




forms and validation

Timing is everything...date validation

Llnfortunately, Howard's 211 code and form submission valicdation fixes
prowide anly a flecting sense of reliel because there 15 now an entirely
ey |P['€)I‘3i¢'"‘|. H“ (JER] I"?Il.}_';'i'l' ”‘Il.'!" e ||“‘ Wiy l-::-:‘.‘tlirn] ||'|'-'|||k..“- LLN]
vathidaged ZIF codes, bur now e fnds himsell sometimes ving banners
on the wrong date, which i perhaps even worse, Something is amiss
with the ly dates that are being entered. .

B typo vesulbed in 3 date containing
{h:lf]:‘tb:r o instead ok a I:I' it seemt

Enter the date for the message 1o be shown: | 05/10/2008 ' no ane tan type 3 9 corvectly

Howard interpreted Lhe
letter o as 3 zeve, and Llew
on the [Oth instead of the

“ =~ intended date, the 19tk
£ |

i Saturda
Sunday Monday Tuesday |Wednesday Thursday Friday \ ¥

1 2

T Y e

W
Well here it is ‘Qg @ l

Monday and T see no

trace of my banner! : %2?" /
16 X
11 "\., _/_/ﬁ 1S

59 _’ﬁ (

mew B ® 2 H = 5 A

/?

A — .;gﬁgwtxuu 3o 31
Poawew

How could Howard validate the fly date form field so that
dates conform to a specific pattern, such as MM/DDYYYY7?
. Ellie & net a

hiF‘F".l' tu.s‘l',nmgr
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dating issues

Validating a date

Howard apparendy isa't going to get by with just checking o see if the user
cntered data o the dare Geld—he’s going w have o actoally check 1o see

'-Il— Al ".":Ili(l d"l“" h'ﬁlﬁ E:"."'{"l'l l"l][f"IT'fI. -I'-lllf‘ k.l."'_l.' Tk \'illifl':ﬂ ]T]Lf il EI;.IH' .IE {h.‘l"iltil L}8 i A
spectlic date lormar, and then enforcmg . A common daee Torman mvolves
specifving the two-digint month, then the vwo-digit day, then the four-dig vear,
separated by slashes,

The "?‘Eﬂ!’ tm!i!{,ﬁ (:-{I Fm.r

MM/DD/YYYY S tharithes ud hate b

K‘&J S frestes V3K problen)/
,L Eath portion of the W

The h-ﬂnﬂﬂ and da{:c i n:?ara‘h!d .I:-"f

day tonsist of fwe 2 Sl losh Entar the date for the message to be shown: [05/10/2008
chavdebevs each M

Nailing down a format for a date is the easy part... coming up with code to
valicdare a EIII: ce of data .I.j_‘f!ll'lht that [ormat is where I|'||:|'Ig:-. et mesav There

k1T ST |H|“‘!'|'I-||I "!-‘I“Ig rl.ll“t“ s f|1:1[ Ii1}lk!' “ I]Eiﬁﬁihh' o feanr a "|1'|-]T'|L'|

apart based upon a certain character, such as a fnward slash, But ivs a Burly
uunph % endeavor breaking apart a stnng into pleces and then sanalveng each
picce to make sure it 15 numeric and that it adheres to a certain length. [t's
kind of like the Z1P code validation challenge taken o the exireme,

Let’s work through the steps of how a date validation function might work: o"ufpflufEﬂﬂﬂ”

\ *2008"

I'|1D|'|

Break apart the lorm feld value mo g collection ol sulmsirings, "o5"
using a forward slash as the basis for separating the sting,

|’Hl'-||}'?.-l' llll" I'I:'I”r”ll |'\-|||I:|‘1::||'i].:|L:I ey I!'IHI.'E“.' siare i|- 15 "N-Hl.'l.l'}' Pwis y o
. . - L]
characters in length and that it i a pumber, 05" €~ Two eharatters
Gna & mr'-hﬁ'---v

Analyze the day substring to make sure it 15 exactly o

© 0 0 ©

| in length and that it i t "10" @
characters in length and thar it s a number.
L L} ] L ™ thavatters
: i : t not a
Analyae lJu: year subsiring to 1lnf||u:‘ sure it s exactly {our —— HM&T--PMI:I:M
characters in length and that it s a number, a
e ll-_rl‘l!:lfl" '.II“ l“l ([ [Iil!i] 'I-!'I!]E':li'l.'ﬂ'll_{ |.|lﬂ = IrH.-T rl H'“.H'l] .‘i-ll:'lﬁ.li. Fﬁ.l'l" E.hi'raf-‘b!"

and 3 number DK

While this series of steps isn't necessarily nightmarish from o coding

Ih'l'hp{"rﬁ“', Il SEETTS ]ikl.' an awful] lest l!l- wiork to validate a I‘1'|;1I'|'l.'r.~|'!,' LR e____‘__-‘_
i Ne 'I:.riﬂmﬁ data.

ﬁllll]'llf‘ PALLET L
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forms and validation

Woeuldn't it be dreamy if there was a
better way to validate data than hacking
apart strings...A girl can dream, can't she?
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haven't you heard that cxpressfon?

Regular expressions aren’t “regular”

IIii.'L'-;IHI:'I']]:ﬂ hiappens o have an extremely fr werful built-in tool called a
regular expression thai is designed specilically for maching patterns
iI'I | it .'.\. 'I'I."}_Elllu'll' l"?‘."l:l'l"."“i'iﬂ“ il““"u'r‘h WO Dor cpea e A '|'|.'|I|l"|'r| i'l'lHl 1'“"“ .I[th
it oo strimg of text, searching for a mateh moch ke aosospect inoa police
limeup.. but with more cooperative characiers!

No worries... I'm always
ready for trouble. I have
my alibi right herel

There must
be some kind

of mix up.

I don't see the
point in any of this.
When can I leave?

Sounds like a case of height, hair
style, and vision profiling to me..

A match!

Pattern = Tall, no glassﬂ, short hair

C_Thﬂ ?a'ill'._ﬂrh inveives
physical attributes

ot @ person

A regular expressinn
is used to match

The pattern describis physical properties of a person that are then

Patter"s in t.E-x'l. rII.IH']EI'[I ilg':l.lllhl il “l.ll Pl'lr'}ll'. R:'g'l]lill "K|]H'"~"1i1 s :1|.|.|!"|‘| I!|-'|H| Iy IllZl |]li'

s kil ol pattern matchimg with stangs.,
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forms and validation

Regular expressions define patterns fo mateh

Just as a pattern for a police lincup nught ivolve the height,
hair -'L'_rl|_=. and nther pll;mmi .1:l|'tlmt--..- ol a person, a text _ pﬂttﬁl"ﬂ — #####
I'J'.I||.l.'l n imvolves A certain sequence al characters, such as (e G\
mumbers i oaorovs Wait a manute, that sounds hke a Gamialin
o TI"': FQ'II J:fr'h mvoives

pattern,.. a ZIP code mavhe?

l:nntair.; a

4 tefuente of exact
e numerie. digits.

A match!

letter -\ Too Few digrts \\ \\

}

"A3492"

1!521%0:1 1137205"

"007JB"

"741265"

i

\

f:an'l;alh.s letters JII

. Too 3y d.a.{,

Unfortunately, turning the five-digit pattern
for a AIP code into a regular expression
-|Z"\-||.1| i]” ||I|.1[ i]l“li[i."u et Il-lli?\- ih IJ('(';I'IH' !'l'L'|'||.I|.1[
l."'{i]'l'l:"‘;:‘-il::l”.‘l !'I'l':.' LA} et ".'l:"l"ﬁ L"JIIIF?:.“'!.. :I.]I.il
ilso sommewhal crvplic syntax for describing
patterns ol test [Cs pob casy e nnmediately

see that this regular expression can be wsed

maitch a live-dagi AP code:

Pipe down over there. I'm
trying to see a pattern.

The string wust shart with

the defined pattern, ne :
_diait is allowed he single digit must
L repeat 5 ‘I:Imﬁt‘i

Pattern = /~\d{5}5/

A AN M
Al re3u|iW EAprEisions L \ The :{,rina mist end
are entlosed by A single wikh Ehis pattern
Forward slaches numeric. digit

Don’t panic if this regular expression
stuff seems a bit overwhelming. :

TI 'ni]| ke a lint TIROTE Sa = s W ek r|'L;
through some practical vahdanon examples,
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regular expression break down

Regular expressions exposed

Creating a regular expression is sort of like creating a string
lieeral except that the regular expression appears inside of
I‘-I li"'l'l.‘-'ll'fl Elfl.‘i-l"ll'.‘i |:|l'r_|"l il i['l'!ﬁ'l:_‘ﬂd l'll- ivl'l_!iilrl' I:i““ll:‘ﬁ a1 .iI.'E'H. LT E q]lll‘h.

| ! a+ Expression + i ! '

A pie of foruard
slathes is used o entlase
a resular expression

Regular expressions
ﬂlways start and end
with a forward slash.

Within the expression itself, a collection of special symbols known as
metacharacters are used in conjunction with letters and numbers
tor creste highly descrptive text patterns, The good news is that 1t sa’t

necessary to know every nuance of the regular expression “language” in
order o create practical vegular expressions. Followng are some of the

more commonly used regular expression metacharacters:

/'_-\ Yes, it's just a peviod

Match any character
othier than a newhne,

\d b\Ma metathavacters

Match any numeric digt. rl:a:l with a backslash..

very difbevent tham
7 the Forused dlaches
g/ wied 4o entlose 3
\‘H" reqular expression
Match any alphanumeric
{lenter or number) character.

Whitespate intludes

\s F spates, tabs, rewlines,

; and returns.
Match o whitespace

character.

A The shring being

M{f_hr_d .f,a;-,'t have
The string must begim ::I text Preceding

i
with the pattern. "

5 &£
very last tharacters in
the string

The steimg must end
with the [rteTT,

Although these descriptions of the regular expression metacharcters

are aceurale, the metacharnciers are much easier to understand when

examined i the context of a real pattern..,
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forms and validation

Metacharacters represent wore than one literal character

[ \w/

npn bk
HW singe chavatter

d |'F|'1 dnumerid
tharacter l'l '7 "

" % " MEtatharal:tErs are
i ‘xdf syml—mls useJ to

_ construct regular
Ore digit at /\d/
Q the bgamnmlj H—\ .

r
q-[ 3 ![:r_:n&. H 5“'!5|E d15r][ EIIP Essloﬂst

8o there are several dilferent approaches available in regular \—'_N

expressions for matching a single character. But what about strings that G
[ |||][.|i]'| e Illalll gt i'll;.‘ll-ll'l"l 7 ['Irrur.l'ﬁ.il]u. AT SCRETIE P ]1|'-|1'|i.|'-'|| £ l-:-i'l.
pattern matching scenarios:

n L.
/cats/ 2nite" Tuo digits at the

end ok 3 string

“eat” appearin " catchz 2 "

j‘trfr.}: ::dnatf.hcs" n 0 0 7 Ll \ Q l\. d $ ;"{

One digit at :n -;: D:Ijlt.i
EE* begirmning l/ e Cdtf
a ':L'rmﬁ
\r/d/ “eat” appearing at the ’5
v f\d\.d\ﬂf ‘Jfﬁ,mhmﬁ ..:.-F 3 SLrlhﬁ

Write a reqular expression that matches a tull U.S. ZIP code, which takes the form

E R -s : $EEds-4444, and must appear by itselt,
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exercise solution

Write a reqular expression that matches a full U.5. ZIP code, which takes the form
#44E4-44 44, and must appear by itself.

The rh’"‘iﬂ. must end
The 1‘|:'rin5 must stavt with the Fi‘{;*n'n
with the pattern.
L“—‘. \ Close the vegular expression
A i v’f\\ with ancther forward slash.
A
Chart the ﬂﬂu‘arj‘;\%‘:ﬁh@\ﬂ\d \dﬁ};':!}dfff _________ J

expression with a

Matthes exactly

.F,.:rlﬂird !!ﬂih The thh has ro S'E'El'.ul 'Foh'r diﬂ'h in a3 vow
meaning heve... it's just
Matehes exactly a hyphen separating the

'F“'E dl&l‘t‘ na row. H.\Inht'f! [ 'l;h'l' Z-'{F ﬂ“df

Prilling into reqular expressions: quantifiers

Any text that =50t a metacharacter s matched as-1s na regular expression,
meaning that /howard/ matches the text "howard™ in any part of a

string, Additionally, there are some other regular expression construets called
guantifiers that further refine patterns. Chantifiers are applied to sub-patterns
tha pn*rrrlt- e within a r‘r;{uhu' 1'};|m'mii'ln, anid o wiele comtral iver how
|||:|1|':|' Ii||1r“| al .‘\Hl l—i}:l”t'l'" H.IIIH"'}I'I':'\ il'l it rl:l"r"l'".

€ \The ub—patte
* % Paticm is {n} \"-:-1._\
= ondl, and tan appear Conbrol exat bkt
Preceding sub-patterit must  ary rumber of times. Preceding sub-pattern owiroy & k. [ "1 ™
Appear 0 or more times, LT sappear r*x::rll} n times Suh-'F i

LIS ETE 31 TP

The sub-pattern is
+ s veauired, ard tan appear
Preceding sub-pattern mus) anf number of Limes. Pllﬂ'lwﬁ"l not {,:i‘.hni-ﬂ"‘f a 'l“a“{"c'ﬂh
dppear 1 or more times, parentheses are used to group together
sub—patterns muth 3s you group

ther mathematizal expressions
The 5“h—Pﬂ‘H'trn i bﬁ: A

S optional, but can A &
: only appear once if
Preceding sub-patternmust & does appear. Group characters and/or

appear Oor 1 ome, metacharacters wogether in

a !illl.'b—l::-lllt'l'ﬂ.
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farms and validation

Pattern quantification

Quantiliers allow regular expressions to be written much more conciscly

than with metacharacters alone. Instead of repeating sub-patterns Q 1
explicith, a quantifier can specify exactly how many times a sub-pattern 'I.lﬂl'lh‘[lEI"S Eﬂﬂtl‘ﬂl

should appear. As an example, the ollowing pattern matches a Z1F code tll‘E ““ml)Er 'ﬂ{

Ilsingilll:unilid:r.\.:

. = times a sul:-Pattern
/*\d{5}-\d{4}$/ With the help of the 0 .

”\—B’/—wﬂh{ﬁ-n. it's no lonaer -
retessary to list out eath digit. l"ﬂgﬂ[ﬂr E}IPrEssiun‘

1t's possible to get very creative with metacharacters and quantifiers to
create quite powerful regular expressions that match just about anything
thal ean ApHal 1 st

fi%f Hot)? ?
ﬁ/\w*,f / (Hot) ? ?Donuts/
!'!l'h‘r thavatter must appear
Matehes any number ok ane ar more times. matehes Matehes either :Dﬂﬂ'-'-fﬁd
alphawumerit tharatters, " “""_c'“Pt'}' ﬁ'-""l"ﬂ- or "Hot Domuts™.

intludimg an :hft‘f fb«"'""ﬁr

‘.. -
+ wHaT's -? PURPVQSET
+

Match each regular expression metscharac ter or quantilier to what it
does within a pattern,

. The panern finishes ar the end of the siring,

\“ -!.ll'l.' S'I?II'I"]'JiIH'I"I'I'I i."'i “q“il'l.‘d. il'l'll.'l Call
appear any number of tmes,

$ Match any alphanumeric (letter or number)
character.

\d
Match any character other than a newhne,

m Match any numeric digit

k.

The sub-pattern is optional. and van
appear any number of times,
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ask away

\d

-""‘ *
* WHaAT'S n? uw
+

VaQasE™

L} :Ii Besly “'l |.] 1 I“'l_ sl i)i ] 1 L i

Mateh each vegular expression metacharacter or quantifier to what b

The panern Groshes ar the end of the siring

The sub-pattern s optional, and can
appear any number of times,

Match apy alphanumeric (letter or number|

1'h'.{l':ll'|l'l'.

Match sy charicter other than a newline,

Match any numeric digit.

The sub-pattern 1= vequived, and can
appear any number ol times,

Q_: |5 a regular expression a string?

A: No. You can think of a regular
expression more as a description of a
slring. of al keast a description of part of a
string. Reqular expressions are closely tied
to strings., and are used to match pattemns of
ted that appear i stnngs, but they are not
strings themsaehes,

Q: Can regular expressions be applied
to other kinds of data?

AI Ho. reqular axpressions are designed
solely for matching pattemns of characters
within a string of text, so they only apply

Lo strings. But that doesnt limit them lrom
bieing extremely usehl m carmying oul
complex text-matching tasks that would be
extremely difficull using stings alone.
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Q__,: What happens if you want to match
a metacharacter, such as a dollar sign?

A: Sirmalar to JavaScript strings,
characters with special meaning in regular
axRpressions can be escaped with a
backslash, 5o 1o match a doflar sign within
a reguiar expression. you would speciby
the 5 character as S, This same rule
applies to any othes character that has a
special meaning within a reqular expression,
sich as % and +, 10 name a few. Any
character that doesn't have a special
meaning can be placed directly in a regular
axpression with no spacial formatling,

U_: Do regular expressions have
anything 1o do with data validation?
Weren't we originally trying to validate a
date form field in Bannerocity?

A: Ah, patience, young Jedi. Soan use
reqular expressions you vall. Yes, the reason
for this little detour into regular expressions
is to work out a way to validale data with a
complex format, such as a date or an email
address. Banneracity still neads plenty ol
help on the data formatting front, so there
win o PIETRY Of oppoTiinies 1o appy
reqular expressions. Just hang in there a
little while fonger.

0__; How are reqular expressions used
in JavaScript?

A: We're getting there. .really! Reqular
expressions are represented in JavaScript

by an object, which supports several
methods tor using reqular expressions fo
match pattems within strings.




forms and validation

Master of Patterns

This week's interview:
The cryplic bul powerlul
regular expression

Head First: 5o vou're the one 1 keep hearing abou
who 3 capable of looking iore strings and recognizing
patterns, [s that troe?

Regular Expression: Yes, I'm a code hreaker of
sorts, able o look at aostring of wxt and immediately
pick apart patterns. The CIA could really use a guy fike
e T they haven't returned my calls.

Head First: So vou hive an miteres! m spying?

Regular Expression: No, [ just love looking lor
patterns in text, In fact, | am a pattern, any pattern.
I!'Linl. g"t".'r* TILE sarpe |'1.u‘iu]'H.'t1‘m abwont whist }-‘t:ll‘i'r'
lowaking for and Tl Gnd o, or an least Jet you knosw
whether 10 exists oo strme or nol.

Head First: Sounds great, but can't the indexO£ ()
method of the String object already handle string
searching?

Regular Expression: Please tell me you didin't just
gor there,.. thit amatenr doesn’t know the Gest thing
abouit patterns, Look, i you need o painfully simple
search feature that just looks for the word “lame™ na
string, then indexOf () is vour answern Otherwise,
you're going to quickly realize that index0f () falls
Wiy shiwrt af ol |-|r'|5,|| :||'|"-'I|'|'-||'|_|.|; werpnts when it comes o

analveing sirings.

Head First: Bui o't a sting seacl a form of paticin
matching?

Regular Expression: Yos, and walking w0 the

A i“'.II:I}{ ih il h.FF“'l [lll l'Hl'H'i_-it‘ ]” | 1_“”,' d”ll‘l =0 ir ill lh1‘
Olympes... vet, My poant is that asimple string search
s peally the most simplistic foem of pattern matching
pussible—he pattern s a static word or phrase, Now
constder sommething like a date or a web site TTRL.
Those are true patterns because although they adhere
to sirict formats, the specifics of what is bemng searched
fror 15 noat sEanic.

Head First: | think I see what vou mean. A pattern s
i deseription of text that can appear i a string b
not mecessarily the text isell?

Regular Expression: Exactly. [vs like if’ | ask vou

Lo let me knew when o person walks by who is tall, has
showt haar, and noglasses. That s a deseription of 3
persom but not an actual person, 15 a guy named Alan
wailks by matching that description, we can say that the
pattermn lias been matched. But there could be plenty of
other people who also march that deseription. Without
patterns, we wouldn't be able w look for a person based
ot i :I:'sﬂ'i]‘.tlil w1 —we el have to look lor an actual
person. 5o the difference between searching for a
sprecific prece of text usng IndexOf () and maching
a pattern using me 14 the dillerence between looking for
Alan or locking for a person who is tall. has short hair,
and no glasses,

Head First: That makes sense now. But how does
patiern madcling apply o data validagon?

Regular Expression: Well, vihidatmg data 5
primarily about making sure data fits 4 certain
preconceived format, or pattern, So my job is to take a
pattern and see if' a string of text contorms o it I so,
Tllf"li rF'||' rlavtsy 1w o ||-|:'|-i-|4:|a"r':'r'| 'l.:|r|1'] [ ]1]1l'|'||\.'i‘|1'r'. rh.- rlata ;'\.'

LIRTAR

Head First: bo ooiliove o dillzicnt sogulao capression
lor matching different kinds of data?

Regular Expression: (Jh ves. And that's really
where most ol the work takes |:|‘li'“'|." 0 sing me i
valudate dara 1'5:::|i||g Lijfr W ith o |'r_u|ll!a|r 1‘K|‘th:'.~irt';nr'| fluat

successiully models a data formen,

Head First: That 15 very mteresting: | appreciate vou
explaming the role yvou play in data validation.
Regular Expression: No problem. | ofien have 1o
explain myselll.] suppose that’s a behavioral pantern.
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Validating data with regular expressions

As thrilling as it may be 0 create regular expressions purely for the sake

The test() method of

of seeing patterns in text, we have a pressing need for regular expressions IIIE RﬂgEKP ﬂl)]ﬂl:l
L1¢] ||1‘|1J 'L'il]'iflilil‘ 1]“' 1{}]“‘ I‘ll‘i(l ill Iiilll]‘l"l'l“'i”\' i.l]'ld ] [‘I’U"u'l'ﬁ'rtl hill.'k il'l a ‘I

the am A regular expression in_JavaScrpt s represenied by the BegExp 1s used to test a
object, which includes a method called test () than s the key 1o using .

regular expressions for data validation. The test () method checks for ﬂfmg {ﬂf a mg“'-ar

the existence ol a pattern within a string, EXPPESﬁiﬂﬂ ]laﬂem.
The rgaular :'n?'rﬂﬂiﬂ‘n This l?bljtf-{ literal ah":ﬂma't|d_&”?

wabthes 2 Q—dig'lf treates a R:E,Em nbl_:,er:.{. The value of an in'FuE
tield, a strirg, is passed

ZIF tode.
mte the method
var regex = /o\d(515/:
11 | Uregex.test (inputFisld. value) ) e’—\
(‘-‘4\']";*.:- ZIP Jocade 1s invalid!
If the des

The redurn value of testl) is true

() method : ;
returns *Fii!:, fhe Fa*fﬂ"n The $eckl) mebhod is rP the PJ{.}:LTH m::a“.hcs with the
Lailed and the data is called on the vegular string, or Yalse othevwise.

invalid eApression thﬂ-t

.-\ll:hnlj}_llh wier cotld make acall 1o the tast {} et hod nswcle of each
diffevent validaten fmetion, there is an opportunity o creale 3 general
regular expression-hased validation function that more specific functions
can call o do the generic validation work. The following steps must be
carried out by the general validateRegEx () function:

o Perfonmm a test on the regular expression that is passed as an
argument, using the mput siring that i also passed .

e I the pattern miatches, set the help message 1o the help et
that is passed as an argument, and then return £21s5.,

reRregEx (regs¥,
e Il the pattern doesit match, cleas the help message and vaiﬁt.?tr. halpText,
return trie. helpM ssage) |

MNowe all that's missing s the code for the funecton, which as it turns
out, m't so bad. In lact, the vast majority of this code already
appeared in the other validaton functions, so validateRegEx () i
as inuch abowt code rense as s aboun |'r:‘alli:'|g a1l -'1t|*!]'||l'|'ﬂl.\il' 1'r',L_:'IIi:||
I'_NIJ]'I".'i?iiU” 'l.‘.ii'i! illll:l'l'.
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The reaular expression,
| text, and help message
element ave 3l Fﬂﬂtd e
/) S=e Lf the input3tr data wallidates O i arabmgh-tg_

£ || regex. et (inputstr) | <f-""__'__-___

R ot the help message

50 EB

r i H (o nputStr h eH I;‘].E"‘E:.u'i:ll’_]ﬂ']
W = inpultat .F_-'!_F.l et I
e RO al ldateRed oo | TEgeER, L % o #

and return fals

The reqular expression

if (helpText != null) is tested anginst the
halpText . innecHTHL = r.,_.ipﬁg;:.-aﬁ\ “: the test Fa-r-., the m?u{' siﬂnﬁ"

it data is invalid, so the he|f'
message text is displayed.

// The data s frralid,

v

glse | . "
. casgane and reburn LTLS
T S i s as eiear the help messega
/4 The data 1= O, 80
{f (helpText = mu 11

(LN

nelpText. innecHTHL = ¥

& [F +he data theeks out OF,

the help message is eleared

Write the code for the validatelate () function, which calls
both val idateNonEmpty () and validateReqgEx () to
validate the date form field in Bannerecity. Hint: The function
accepls two arguments, the date input field and its related help
text element,

o R T R T T P T R T T e e T T T T
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b *
SOlUtWI'I Write the code forthe validateDate () function, which calls
both val idateNonEmpty () and validateRegEx () to
The “-"'daLiN“'E”"‘T{ ) validate the date form field in Bannerocity. Hint: The function
Furction is talled First 4o make accepts two arguments, the date input field and its related help
sure the ‘FIEH isnt {h?‘!‘.‘f- text element,

hnc{:m.:_ual'udathate{in_PutFierd, help Text) {

-------------------------------------------------------------------------------------------------- dhbmrmnmnmannnd

[/ Fiest see if the nput value eontainsdata

The date veqular ___iF (validateNonEmptylinputField, belpText))

E'ﬂ-F\"E!SIoh [}

passed inbo the 1o TERI RIS eSS RSB RRRRRERES .
validateReqEx()
bapalile: = e R e s s A e e S P R R TR A
LI e RSN IV, S
Sinee forward slashes have 3 special The date reqular expression uses
medning in veqular expressions, ﬁu:*f metachavacters and qluantifr.lcrs to enforee
have to be estaped with a backslash the MM/DD/YYYY Format

It might be a good
idea to also allow
people to enter the
year as only fwo digits.
1:'_"-5_ U
It's debatable whether

v your seripts will still be

used in the year 2100

Y2100 is a long way away...

KIIH'LH ;'I'IE |I|r1| Wi 'ﬁ”rl‘r |'| LA 1":']'I||I'|'il!‘i HI-_':.I.HI ﬁll:' |Ll|i'|¢' SORTTIEY :il]ll‘. i|‘h
probably OR to allow users to enter the vear as two digies mstead of

four, Realistically, it's unlikely that any JavaSerpt code written today wall
survive the 90 or so years it will take w present a problem. Howard brietly
considered a swict approach o lnwre-prooting Bannerocicy by sticking
witly |'nlt|'-l:|§;_1:i1 Years, and then decided that he can live with a tweak later
'il- ||'|l' l'l](lﬂ‘ i"!' 'ﬂ:‘lll ill Lase al [lll' T l|1- 1]“' TeX Cegylury
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b Questions

Dum

(*'?__: Why is it necessary lo call the validateNonEmpty (]
function in val idateDate ()7 Doesn't the requiar
expression already factor in empty data?

- s, the reqular expression does inherently validate the date
to make sure it isn't emply, and the non-empty validation could be
removed and the date would still get vahidated just fine, However, by
firsl checking 1o see if data has been entered, the page becomes
rmaore intulive to the usern offerng up specilic help messages based
upan the particular validation problem. If no data has been entered,
a difterent message is displayed then it an invalid date has been
entered. The end resul 1s a passive help system that leels as it
it guides the user through filling out the form. This subtle usability
enhancement seems Lo be a worthy tradeofl for how lithe extra code
is reguired

Matching mins and maxes

The || quantifier accepts a number that determines how many (imes
a sub-pattern can appear in a string. There is another version of this
||1li’l'|i|.F“|"r' 'II:IT [-'Ik,l‘.‘i Wi [|||[|'||H"|"."'. Il‘u.h.il. h h[H'l'i[;F 'hl' "li'll“””"l -i'l.!l.‘l
axurm nurnber of times a sub-pattern can appear This provides

i haney way 1w fine-tune the presence ol a sub-pattermn,

Contrel how mary times 3

farms and validation

('\:1_: What if | really want to future-prool my scripl code? |s that

a problem?

1&: No, not at all. It's rarely & problem attempling to anficipate
[uture needs and wrting code thal can adapt to those needs. In the
case of Bannerocily, o lour-year date field is certainly more fulure-
proot than the two-year version, And keep in mind that it you really
wanted to be crafty, you could allow the user (o enter only twao digits,
and then prepend the number of the century to those digits behind
the scenes. So the effect on the form is a two-digit year but the date
is actually being stored as a four-digit year,

, Not all dates are |

. in the format '

' MM/DD/YYYY. :

Wﬂfﬂh it! It's not necessarily
: safe to assume :

that all users are comfortable
entering dates as MM/DD/YYYY.
Many parts of the world reverse
the months and days so that the
format is DD/MMMYYYY.

leasnnnnnannnuunuiaasssgps NP

{min,max} &  hp-faciem tanappedr 3

minimies and marimem range.

Preceding subi-pattern must RTTVAT
At least sdm times in a row bt no
were Hein srease times.

!.f A\w {5;8} $‘{ Some Passwords allow between five and

cig,h‘l‘. al?hﬂnumcl‘lc .‘.haratfer:, whigh is

L‘/ Pﬂ-‘:&l‘.‘fz for the min/max U ThﬂntlFlf‘r.

_@mwpmml

Rewrite the regular expression used inthe validatelale ()
function so that it allows both 2-digit years and 4-digit years.
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_ l

The min/max version of the
{} quantifier sets the m i iemum

and marimum number of year u
digits allowed in the date

Rewrite the regular expression used in the val idateDate ()
function so that it allows both 2-digit years and 4-digit years.

Hang on a second. It looks as if the
new date validation code also allows 3-digit
years? That doesn't make much sense..,

The date reaular expression
matches ?p—du?'ri: years as

Entar tha date for the message io be shown:

No amount of revisionist history
can add JavaScript support to the
first through tenth centuries.

.Hlnllti hilll'l' il I|'||-I!'\-II1| H\IPIJHI'HW] I:liili ]{ tlH'rI.. |.]'Il'|li"15
picr ve s o allow users o enter Vieur part

o adlate m the hundreds. In Gen there’s no

reed o let tsers order aerial hanners an am
pomt in the past i we can possibly help it So
eliminating S-digit vears [rom the validation
code s an important fix, and will help prevent
Howeard feom facing an enstaught of new

HjllHFt‘TIH"il'l Itil.l.'i l‘EIlF"!. '|I|III| Itl‘!l‘l‘i
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BULLET POINTS

A reqular expression
matches a pattern of text
in a string, and is enclosed
within forward slashes,

I adkdition Lo normal lext,
reqular expressions are buill
out of metacharacters and
quantifiers, which provide
careful control over how a
text pattem is matched,

In favaSenpl, redular
expressions are supported
iy tiie fiiiill-inl Fegixp
object, but it is rarely

seen hecause regular
expressions are ypically
clealed as lilerals,

The test () method in the
FegExp object is used to
a test a reqular expression
pattern on a sting of 1ext,




farms and validation

Eliminating three-digit years with this...or that

Another very usetul metacharacter i the regular expression wolbeox 15 the alternation
metacharacter, which looks and works a lot like the logical OF operator in JavaScript,
I.]I]Iihi' ||‘|¢'_]i|1|.-'|H':Ti]]| '::.:F I'P]K'I'-'IH:I]'.'. ||'H' ;il“'l'ﬂ;l"l““ T'Il.ﬂ"]ill'li':l'l'-lr|!"'I' EII'I."""'I‘!‘.‘; (Jlll':r e
vertical bar, |, bur it does allow a pateern o specify acbist ol aliernare sub-patterns. In
other words, the pattern will successfully match i any o the alternate sub-patterns
match, This is a lot like the logical OR operator because 1t's hasically saving “this, or
this, or this..”

] The alternation metacharatter
thl = ' tha ; R ?ruu:des a ha-hd‘f ' ts

T he pattern mamtches i the 5?¢f_|-p‘f alterrate matthes
this sulrpattern or the

that subv-pattern maich,
/small |medium| large/

Muldiple possibilities ean be
Speci ied LSRG mOre than one

/ (red|blue) pill/
| | ? s bl o o mE i, v
'T\___/__ two, this Fﬂté!‘rn akterrati tatharatte
matehes both "ved

pill” and "blue gl

_ W your pencl

e % Rewrite the reqular exprezssion used inthe validatelabe ()
function one more time, and this time make sure the year can
only be 2 digits or 4 digits, and nothing else,

you are here » a3



Is this your real numbor?

— dgaharpen your pencil

hhjtmn Rewrite the reqular expression used in the va l idateData [ )
function one more time, and this time make sure the yvear can
only be 2 digits or 4 digits. and nothing else.

The alternation metacharacter — (Md{2NAIZIVOGIZINEDI

{17 lets the pattern attept both ) ” -
2-digit and F—digit years u

Leave nothing to chance

Howard really likes the new;, robust date validator that relies on regular

expressions for precise pattern matching In fact, he likes the validaton

L] :;ll'l:'ll I|4.'|l h:' Wanls o mon'e 1|H".'l.'.'||1'| :|:|'|r|’| LiRar r1'§_:;ll|:|.|' 1'.‘1:|'u1'.-ﬁi|+|'|.=i i
valiclane the remainimg two Gelds on the Bannerocity form: the phone

number and emal address,

Laoking good.. but

annf Bannerocity - Personalized Oniine Sky Bannery I want morel

S [BANNEROCITY

Enter the banner message: Mandango...macho movie tickets!

Enter ZIP code of the location: 10012

Enter the date for the message 10 be shown: [03/11/200 Fease enter a dafe ffor exampie, 01/14/1975).
Enter your name: |

Entar your phone aumber: |

Entar your amed address: |

The date form Ficld is now validated wsing
a reaular expression, whith i very ateurate
about enforting the date format:

Howard's idea abowt validating the phone number and email address on
the Bannerocity order form is a very good one, but it does mean we'll
II!‘L'LI ((N] l'('llrk ||I] SOETIE PLEhS Il‘g| ||.'II' :‘H{JH‘.‘-SiUlIH Ly ."-Hl‘l'l‘ﬁ‘il‘“l.]} I'i'i!-_l|ll .ill

those dat lorrmats,
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Can you hear me now? Phone number
validation

From a validation perspective, phone numbers aren’t too terribly difficult 1o
grasp becanse they [ollow such & rigud formac OF course, without regular
L‘fl:ln'l!‘.'ihi(:lll!\ lln'f.' wioniiled ~iﬁ|| involve a G amowint of n11'ir1u| ]J;u'hiug, Fuiat

regular expressions make phone numbers a breeee o vahidate, Phone
numbers inthe UUS, conform to the following patermn:

pathm —_— ###_###_#### €\ Cince Howard doesn L ?lilr.

on Fh‘m-& outside of his local
area, it's safe to assume 3
Hl?. ‘xlr‘”"-"i“.g the dashes i the ]1|'H'|11' il [rattern toa alaslies anel ueg f‘hwc ramber mea{
tweaking the number of digits, it becomes apparent that the phone
number pattern is very similar to the date pattern,
The date pattern tonforms 3
date to MM/DD/YYYY or
MM/DD/YY using the \d

/™\d{2}\/\d{2}\/\d{2,4}5/ metatharacter and {1 quantifier

The phone rumber pattern is similar to
the date pattern entept it uses hyphens f“\d{j]-\d_{_‘a}_\d{d}sf
to :f?ar.a'l;.{ a dniitrdn‘l: R BV dlﬁi{i

The validatePhone () hanction becomes Gy ]1[1'[|i|'|.||r||' thanks to the
phone number regular expression and the valldateRegBx () lunction,

functicn validatePhone (inputField, helpText) |

/Y First see 1T the input value contains data

1f plvallidatenNonempry (InpurcFleld, helpTaxr) )

return false;

{f Then see if the input valus is a phone number
return '-.'-FL,.l-.'JaTEP.-E-‘,IEKH’"'.'R&__{3_1'"'\(1{'.3]'1!1{-"1}3;;
inputField.value, helpText,

"Please anter a phone number (for example, 123-456-THO0) .");
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was that dot com or dol org?

You've got wmail: validating ewail

With the phone number validation task nailed down, Howard's final

challenge i 10 validate the email address Geld on the Bannerociny form

Lake any other dara, the kev 1w validating an email address s 1o break the 2 or 3 tharacter
[ormar down o a consstent pattern tat can be modeled using a vegular alphanumerie
CXPIession,

Pattern = LocalName@DomainPrefix.DomainSuffix

s ]

Thit doesin’t look too bad—an email address is just three pleces of Alphanumerié:

alphanumeric text with an at symbol (8} and a period thrown in.

All of these email addresses
/—"\ tonform to the email f.i'Eb:rn.

Our work is done heve...or is iL2

howard@bannerocity.com

sales duncansd,unuts com

Puzzlerfyoucuba.ca

Cireating a regular expression o match this emal pattern is fairly
straightforward considering that everything is so predictable,

The peviod must be estaped
sinte it is @ special chavacter
The email addvess must " l"i!ﬁ_ular expressions.
start with one or move

al Phanument thavatters

/M \wH@\w+\ . \w{2,

%

The email addvess must
3}$f end with 3 2— or 3.

thavacter alphanumeyic

r:.«“nu.m-n f'hr ﬂ {‘d‘m!’lﬂl ong o move

al?hi!numtﬁl r.harar.-l-_m appear
Although this pattern does the job, something

st amiss, Do all email addresses taly
adhere o such a predictable ormar?

_ Heawasw

What other variations of the email pattern
are possible? Think about all the different
email addresses you've ever seen,
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The exception is the rule

Email addresses are actually more complex than they appear to be ar first
glance, Theve are quite a few variations on the basic email format thal
llii'ln'l' 1oy 1]1' 1_:'::'!I?-ifit"!'i'1| ‘n'l‘h'."“ |-|:i|"||||.||.i|'|'iT|I-_E il I'I'Ii'-!ll:l-li" I‘Illil.'il E?;!”l'l'“ I-l:ll' l:l'-“-l
vihdaton. Here are some excionples ol perfectly valid email addresses:

& cube lovers@youcube.ca
\ l aviator. _
Lundgmng in iator hﬂwardﬂhannarac:,ty,cm

the local name "g

Peviad in the
rocky@i-rock .mobi lotal name

i-love-donutsfduncansdonuts.com
Four tharatters in

tryphen in the the domain suffix

damain name ?TEL-* Hyphens in the
lotal name

Wow, we really need a
way to match optional
characters to validate
email addresses,

Plus sign in

l | nam
ruby@youcube . com.nz bhe local name

Extra domain I-uF-Fincs,
S whith is veally juck exbea
periods in the domdin name

Email addresses present the need to match optional
characters in a pattern.

Ax it tarns out, there are several dilferednt 1I!"]|i||||.'li characters that can be
:i]‘lrinklrd throughout the [raris of an el address that we |rr'4'.\"fr|lj-i:|':.
Frapedlisd as pm'::l'!.' ;|||;]|:|nuu|1'1'ir. We need @ way o '|;|11'n|'|J| wale such
aptional characters o o pattern. ..
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a cast of characters

Matching optional characters from a set

Another very handy regular feamwe that divectly alfeets the cmail

address pattern is character elasses, which allow yvou 1o creare tighaly

E'HI'I[E'Hlll!‘d ‘illlil-'ll..ll:ll'TI|.'\I W iﬁ:in il |Hi“|'l'll. ."I.Ii.l'l'l" .‘-[H'i'irll'.ll:l'fl'.. l']liir.li'l!']'

chisses exeel al estabilishine roles whers |r|||i+||1;|! characters ]1|;|':. bl
o a sub-pattern, You can think of a character class as aoset ol mules for

matching a single character.

[CharacterClass]
Claractertlass is a set of regular
expression rules for matching a
‘-i.l'l.;;:ll' l‘}'lil.]":lli'il.'t'.

Chavatter tlasies are
.i|wa‘fs erdlosed wikhim
squave bratkets

Withan a character class, every character Bisted 5 considered legal for the
character match, kind of hke how the alternatgon between metacharmaciers C]ﬂlmﬂer classgs

li'l.‘- Y |iI.|I|II:_:| il |II.‘i| |I|- .-I|-|I'I']|.i.l|l' "-FII.I l-] LTS, .H-l WOV, 1|:|.I.' '|'|:‘.‘i|||| IFE" i

character class 5 alwivs a match [or a single character unless the character ﬂ'[‘[-Ei" an E{{iﬂiﬂnt wﬂy

class is {ollowed by o quantifier. A tew examples will help put character

classes mto }]1'|"\F}ll'l'ti.'l.'{'."
'dig"
19
Both ‘a‘huhﬁi are matihes
for the pattern

" dug "

/dliulag/

/\3\d INaNg * /

{)t/"ﬁés.so"

H:sEin

Ml of these Finantial " n

sE.rmE,S m&‘l;.l!'l‘l Ehe ?B'ttﬂ'n $ 1 9 - 95
Character classes are exactly what we need to whip

the email address pattern into shape and add email
1l"illi*lil.l.ll AR TN I{il]l!lf'll"l'i[f\...
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to control ﬁptinnal
characters in a regu[ar

expressiﬂu Pattr:rn.

. .l'j-.'rp_'.-: Don't forget to escape
special characters in

regular expressions.

Characters that have
special meaning in

regular expressions must be escaped
to include the actual character in a
regular expression. Escape one of the
following characters by preceding it with
& backslash {\): [\*5.|2++ ().

Watch it!



Construeting an email validator

It’s now pessible o create a much more robust pattern for email addresses
by factoring i all of the possible optional characters that can appear in

farms and validation

the local name and domam name This part of the email addvess
Ldn APPedr ome ok moke times

— N

r ™
pattern = LocalName@DomainPrefix.DomainSurfix

/‘

Ary alpharumeric. as Ary alphamumerit,

The period is
well 2¢ o=, and + as well as -

tonudered part of
'!:hE dﬂﬂain '.'uF-Fip;_

Keep an mind that there are many dilferent ways to approach the creation
ol [rarterns, ir]r]l]t‘]in;j“ the emal address Pt It van e ﬁli!]ﬁ:'ising]}'
tough o ereate a pattern that successfully addresses every hintle nuance of
i particular data format, We've already expenenced how onee the general
pattern design i worked out, translatng it to an actual regular expression
15 Ly strapghitlorward.

~_

&n\f 1-—, 3.—1 ar
& _tharacter
alphanumerit,
preceded by 3
period:

" your pmcil

Finish the missing code for the validateEmail () function,
which is used to validate an email address in Bannerocity.

function validateEmail (inputField, helpText) |
[/ Firat see if the input value contains data
L o, inputfield, helpText))

return false;

// Then gsee if the input valua iz an email address

return validateRegEx|

inputFieldivalue, hslpText,
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sharpen solistion

mn Finish the missing codefor the validateFEmail {) function,
which is used to validate an email address in Bannerocity,

function wvalidateEmail {inputField, helpText) |
Jf First see if the ipput value containe data

if (¢ 'ﬂlidi{z”wﬁhf{y [fn]_‘,uf}"ir—'[ - helpText) ) The El‘n-ii-l reauhr EY-?'I"ESSIID"H uses ln?ﬁ{
mamasrrrrrrrernnnppnnnnankardacrrren . J ﬁt v‘yilar- Ev.?‘-,:islm krlﬂk_* “ |||E
return false: | . -.la!i.da-l:cHuhE'ﬂ?‘E‘f“ funetion L:E.t:il.];{a learned to validate an email addvess

ealled initially o eheek For a latk
1 e LE = 4 al is 2 2171 - aidd . The domain name
/f Then s2e if the Input value is an email addrass suffix tan be 2

Teturn validateRegEx( > /ADW\= MHODWw-TH0wl2 44/ , Yo alphanumeric

thavactevs at the

inputField.value, helpText, end J the si:.rmg,
“Please enter an email address (for example, johrdoe@acmecom)” i

]
The lotal name r.an: in :‘T:a"“l’;':” \. I¥ the email walidation faile, 3 help
j o i @nd i

as well as o = messate is displayed that elavifies
at Lhe ;hjr'l{, oI_'H'IE I‘:.I"Inﬁ the 'm?g{ 'FDI'IH with an EHMFIE-

A bulletproof Bannerocity form

The aerial banner order data collection in Bannerocity i now sheer
|:|rrli'-:t'um thanks 1o seme mtense validation effores. Howard is so
excited that he has deciced w0y a banner ad o his very own.

lfoward s thrilled that

he tan get back o ——— ‘ e
ml\J“E llc Jﬂc; ‘nT"ﬂ:’ 2 e '

Enter the banner message: |Mandango. .. macho mao
Enter ZIP coda of the lncation: 10012

Entar the daie for the message fo be shown: [03/11/2
Entar your name: | Seth Tinselman

Entor your phone number: [212) 555-5399 Flease enfer @ phone number (for example, 123-458-7600).

Enter your emall address: | sethli@mandango Pisasa antar an emall address (for example, johndoe@ecme.com),

I_'Hwhml

Tl'l.t 'Fhmf rumber and email address 'Fu!rds T
validate decording to very strict data formats
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forms and validation

*
* JavaScripteross
Here's a pattern you might recognize. .. a crossword

puzzle! No validation required—just a few answers,

H anEN

i AN

JEEEEEEEEE B

Across Down

1. The JavaScript object that supports regular expressions. 1. Used to match patterns of text.

2. Triggered when the data in a form field changes. 3. Do this to form data to make sure it is legit.

4. A handy weay to specify optional characters in a reqular 5. The method used to match a string with a reqular expression.
expression, 6. Triggered when the user leaves a form field.

1. This object contains all of the individual fields in a form. 8. HTML attribute that uniquely identifies a field within a form.
9. A special character in a regular expression. 11. Handy in many cases but usually not the best way to notify
10, A description of a data formal, the user about invalid data.

12, This kind of validation checks to make sure a form field has

data.

13. Controls how many times a sub-pattemn appears in a reqular

expression,
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JavaScripteross solution

* JavaScripteross Solution

(¥ v
‘e [HAalR|AlePr[e[r{c[L A[s]S]
(L e A
S BNF 0 R M
[T £ |
% | L
N I O
MEﬂEﬂﬂﬂEﬂﬂﬂﬂﬂ
(P AT T]E[RINJNES
L

E

‘Wlo|[N|E|M|P|T]|Y

R
dONOEOEOGO O
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farms and validation

B Veekeox D

Fold the page vertically What does Jﬂ\f&ScriPi bring to Weh forms?

to line up the two brains
and solve the riddle.

_—— H.I!- a MEE‘{'.inﬁ n-l: Ehe m-'lnd!-‘l H——.

"Mandango. ..the movie seat picker for tough guys!" ", ..macho movie seats!"

105012 100012

03,/11/200 ! March 11, 2009
212-535-5339 {212} 555-533%
sethtimandango t sethttimandango.us

\ oo/ Looks fine to

That data
looks awfull

mel This feels
like surfing...

/~val (ley|ue|krie)/ /name | id$/

JavaScript has a lot to offer web
forms, so it's difficult to make a valid

argument for any one t]ning. The
answer almost cer’tainly involves

data on some level, but how, s?eci{ically?
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8 wrangling the page

v %
Slicing and Dicing HTML

: with the DOM

With the right ingredients and a
few flicks of the wrist, I can whip
up just about anything. I just have
to get close te what I'm making...

you know, be the pie.

Taking control of web page content with JavaScript is a lot
like baking. well, without the mess__. and unfortunately, also without the edible
reward afterward. However, you gel full access to the HTML ingredients that gointo a
web page, and more importantly, you have the ability to alter the recipe of the page. So
JavaScript makes it possible to manipulate the HTML code within a web page fo
your heart's desire, which opens up all kinds of interesting opportunities all made possible
by a colfection of standard objects called the DOM (Document Object Model).

this is a new chapter
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Interface aspirations

Functional but clumsy...interface matters

The Stick Figure adventure script from Chapter 4 15 a good example of

interactive decision making with, JavaScript. but the user mterface is 2 hi Alevts 2am jtt anno'ing
chumsy, especially by modern webr standards, The alert boxes wend 1o leel dnd 'tht"f break up ﬂ'u:-r
tedhows o navigate troogh, and the cryptic opnon buttons aren’t very How of the application

mtitive, secing is how they are stmply labeled 1 and 2

Your jowrney beging ar a fork in the road,

o

Stick Flgure Adventure |

Stick Figure Adventure
warks fine... but it could
work a lot better,

Welcome to

STICK FIGURE
ADVENTURE

Click either

button to

ctart...
Pleasm chinose: _u__'l ll

A

The detision options are

ver'y t'r'j’p'f:ﬂ:. providing little
tontent for making detisions

Ellie realizes that it’s time to right the wrongs
in the Stick Figure Adventure user interface...
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wrangling the page

Peseribing scenes without alert boxes

The problem with the alert box approach 1o displaying the scene The newest set of files for the Stick
descriptions s that the text disappears once the user choks ORI conld Fi'ﬁ"“'E Adventure are ready for at

be better i the deseription was displaved directly on the page o get rid :"{EF:‘F‘#"'""W-h'ca‘d'rlﬂﬂﬂhi-ﬂomfbonhfh{j;f_
of annoying alerts and bring the story o the body of the welb page. (/

This 12 what Ellie wants the Suck Fimure Adventare 1o look like:

8ne

Stick Figure Adventure e

The stene dr_!f.ﬂ?{mth
appedrs on ThE

aﬂi :“5 "‘?;tlaf""‘“‘"t An alert is no lomaer

Ea& alert bores f netessary betause
= the scene destription
Y fext is shown
X ¥ divectly on the page

Efy . +
Lo SLH
Your joumey begins at a fork in the mad.
P‘Hlﬂchluw_]._J_';_J

W

f.'r\ﬁ'{'lt... one Fix 3t 3 ‘lee‘

What do you think would be the best way for JavaScript
to support the new scene description functionality?
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where do you want me to put this?

Creating space on the page with div

In order to display seene description on the page, we first need o define a
physical area on the page as an HTML element before we can get serious
il.l:lﬂ:l:" H:‘-'I'Ilﬁ_]-ﬂ'iiﬁl'l'i,]:“ (:[PL"". Hj['ll"' ||"||"' BCETIE lll"‘il."l"llﬂif]“ 5 | i.l'l]]':ll'-ll"i s .Il.‘-
owin paragraph, a <dive tag should work fine [or holding the scene 1ext

The <div> Lan has an D
that lmlﬁluﬂf 'ld.:ntl;'lti
the element for holdirg

teve deseription text s
v ?{ ToEnel, prgn Alt="Stiok Figura

v o ln"Ir""'.r'"”'"‘"xl-“:"'-'-':]i'.'.'-'-'h: e
lagaa shmans:
3 |

T
decigioni» .|

valyeshgn i

d \_pl'l.'\-..-_ﬂ.-_-I'Ign,;_lc_:\__-\e_..;._]I,, o

diw gtylo .fnr«-_i_r_;jn_1 =
T Lepi100px; taup-al
S LA L Een et

i
img lde™goene -
Acdlven e ™ SHE A

" valgee=in o s
I 2 ..r..__]._'l'.r-"-_hﬂnge.':-:%ﬂ—:|'J';-' i

I see that the «div> tag has its
id attribute set. Can we use that
ID to access the scene description?

An ID is precisely how elements are accessed on
the page, including the scene description <div>,

It%s rue, the 1d attribute of the <div tag can be used as the basis
tor accessing the element on the page from_Javabeript code, [n fact,

we've already dome that. .

The IDs of elements
on a page should
always be unique.

Watﬂh MY Dot forget that this whole

point of the i 4 aftribute

i s to uniquely identify elements on a
page. For this reason, they should
always be unigue within a given page.
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wrangling the page

Accessing HTML elements

The getElementById{) method of the standard document

ohject that we've used quite a lot Tt allows vou to reach within a T':il'h“k mateh the id
page and access an HTML element..as long as that element has a i {:hl"‘{f of the HTML
unique 1L element, in this case a div

{("scenetext")

e T T e
var gcenelesc = documant qﬁtﬂm H

The div element is
ateessed uting e id attribute

MG dd="sceng pgn o

rostecenal, pagh
<diwv d="scenetext s < Jdivachr /e
With the scene description element in hand, we're ome step closer o

manipulating the content stored in it But there's ome other method
worth investigating first. It's the getElementaByTaghame ()
lnrﬂqu\dﬂrhqndniﬂlufLh-rhwnrnﬁiﬂin|mgﬂ-ﬂ'nrnﬂnhlkhuL
ke div or ima. This method returns an areay containimg all of the

elements on the page, in the order that they appear in the HTML.

Please Shtome

The name of the tag
¥ hself, without the <>

var divs = document . gets B "ofiv™) s

Write JavaScript code to gain access to the orange image in the following HTML body code, first
m using getElementById (), and then using getElementsByTagNames (),

chody>
<prBefors stazting, pleass choose an adventure SLISSS leyelzcip>
<img id="gresn® src="gresn,prg" alte"Relaxing® /x<br />
<img id="blue” sro="blu=.png" alt="Irritating” /a<pr /=
<img id=*yellow™ src="ysllow.peg" alt="Frazzled® /[><br />
<ing id="prange" spe="orange,png® alt="Panicked" fachr /=

<img id="rad" sre="red.pnav alt="Maddening® >

</ body>

Using getElamentById{):

Using getElementsByTagName ()
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exercise solution

White JavaScript code to gain access to the orange image in the following HTML body code, first
using getElamentByLd (), and then using getElementsByTagNames (),

 ARAAAL AAAAAR ANy

<hody>

cprBefore starcting, pleage chooge an adventure stress leveli</p>

cima ld=gregen® =ro="gresn.png” alt="Relaxing® /fx<br />
cimg jd="blue® sre="ploe. pog® alt="Trritating® fr<br >
cipa id="yellow" arcs=tyellow,png” alt="Fratzled" Jf><bc />

E <img jd="orange” mro=®orange.pna" .:L:-llk.:r;;'@:

<img id="rad" sre="red.pog” alr="Maddening® |/

The ordnge image
i the ga-urfl-.
element in the
ah‘a?.' "”hlﬁ-h I\i:
an index of 3

& body>

Using getElementByid ()., dotumentaetElementByld("orange")

Using getElementsByTagName (), dﬂt‘““‘“t'ﬁ,‘{E}‘”E“‘E{E{YﬁﬁN?mE{“lmaf'}[a]

Getting in touch with your inner HTML

OK, the veal poing of all this HTML element aceess business i getting Tlle IIHIE'I'HTML
o the content stored i an clement,. You can aceess HTML elements

that are capahle of holding text content, such as div and p, by using a PrBPEI"I'}" Prﬂ\’](l:es access
property called i nnerHTML, to ﬂll 0{ ‘tl-le Enﬂtgnt

stored in an element.

\ “n :i.Ii: "ot D:___I__" J

You are standing
Formatted HTML E.onf,:wt//? <strongzalone</stron g‘p in the Woods.
is also stoved within the </p>

=

You arc standing
alone in the woods.

innerH TV 3I!£5 all &F

s &—/— the tontent of an element,

intluding any HTML. taae
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wrangling the page

It seems ag if you should be able to set
the content of an HTML element as easily
as you can get it. Is that possible?

innerHTML can also be used to set
content on the page.

The innerHTML property is actually wsed [or
setting H ML content just as much as i0s Tor
getting it. The content ol an element can be
set to a string of HTML text just by assigning
the string of ext to the element’s innerHTML
property. The new content replaces any content
that |JJ~|".'irrLIea|‘_u' |::'|l.:au;__-|1'd to the element.

document ..getElemantByTd {("story™) . innerHTML =

"¥ou dare 'cs.trung}mttf:ﬂtrang? alansl";

Element tontent it set, or H‘f'ﬁ
case veplated, by assigning 3 shring
{o the imnerH TML Frm?gl.-bjr.

l‘\"'nu are mot alone! l

Assuming the scene description message is already being
correctly set based upon decisions made by the user, write the

line of code that sets the message text to the scene description
alement on the Stick Figure Adventure page using innerHTHL,
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sharpen solition

&lutmn Assuming the scene description message is already being
correctly set based upon decisions made by the user, write the
The [D ok the line of rode that sets the message text to the scene description
steng mEssafe <div> element on the Stick Figure Adventure page using innerHTML.

n “Lﬂ,!!ﬂi:-rt ’_tll

detument actElemertByldCstenctent') e TML. = messang; \,\ el

An adventure with less interruptions

The dynamically changing scene description area gives Stick Figure
Adventure o smoother and more eogovable user expenience with no
pesky alerts,

Wow, that's a subtle change,
but I love it

@ GAaE
| T STREAWA The stons deseription
—_—  how fits inta the

—— e Flow of the pase-

r‘. ‘_‘ —_— lﬁ
You are standing on the bridge overlooking  peaceful stearm.

Please choose: 1| 2|

Onher than adding the <dive for the scene description (message) arca
and the code to set the innecHTML property, the only other changes to
the Stick Figure Adventure code imvolve adding a message variable, and
then settimg 1t i each different scene...
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wrangling the page

Stick Fieure Adventure
Cade Upgt']ﬁm

<html
<haac>
2title»Stick Figure Adventure</title>

<script type="text/javascript®>
/f Initialize the cuorrent ascene to Scene 0 (Intro)
var curfcens = 0}
The message local variable

function changeScene {decision) |

/{ Clear the scene messags i treated to store the
AeE s i stene destription meisdte
ssage variable 1
switch lcurScenal | the new stene. The me obicn test
set o dcstrw4:ﬂn

cage i
CUrScans = 1}

CTYouT journey

unique to cath stene

0S5
break;
case 11
if (decision-== L1} |
CurScans

!/ Updake the scene image
document .gecElementById (¥ sceneimg®) .src = Yscene® + curScene + ".png":

cription text

The szene descvipLion

d LEm =l b “leinnsralHEl .
</ I o | | o ..--""‘...-_- ::::h': - :‘nf“' it
SCTp e Loantente ur
</nead? N the innerHTML ?rofm:-tv
<hody>

<div style="margin-top:l00px; text-allign:center":
<img ld="scensimg” src="scened.png™ alt="Stick Figures Adventure™ /»<br />
¢div id="scenstext®»</divscbr />
Flease chogse:
cipput type="button' id="decisionl" value="1" ocnclick="changeScene(l1" />
€input type="button id="deciszionz* values="2" cpclick="changaScens(2)" />

</div>

< fbody>
</htmis

you are here » 351



ask away

(‘\{: Can | use getElementByld ()
lo access any element on a page?

A: Yes, but only it the element has its
1d attribute sel to a unigue value, The 1d
altribute is absolutely essential to using the
getElementById ()} method

therejare no
Dumb Questions

(\l: Can innerHTML be used to sel
the content of any HTML element?

A: Mo, In order to set the “inner HTML"
content ot an element, the element must

be capable of containing HTML content. So

in reality, nne rHTMLS for setting the
content of elements like div, apan. p, and
other elemants that acl as content coniaingrs.

352 Chapter 8

Mot so fast. T heard innerHTML isn't
even a Web standard. Is that true?

Q: When you set the content of an
element with innerHTML what
happens to the content?

A: The innerHTML property alweys
I','ilr'rlFlh-!THIﬁl' TVERNMes any priod content
when you set it, So there is no concepl

of appending content lo innerHTML
although you can get the effect of appending
content by concatenating the new conten
onto the old content, and then assigning

the result to i nmer HTML, ke this;
elem.innerdTML += " T

This
sentence gets appended.

Well, ves, but are web standards really anything to

worry about?

[t's true, innerHTML was originally created by Microsoli as a proprictary
leature fior the Internet Explorer browser. Since then, other browsers hiwve
adopted LnnerHTML, and it has become an unofficial standard fon

......

But the Gacl remains thiat inne r HTML iso't standand, That may et seem
like i big deal but the idea behind standards is to make webs pages and
applications work on as many browsers and platforms as possible. Besides,
there is a standards-compliant way ol aceomplishing the same task that

i ultimadely more fexible and more powerdul, even il i =o't quite as

Hil]li]!l'. -[I]ﬁﬁ .1|bF!I'l'I.H']I .ill'l.ill'l.'i'ﬁ ||'|l' I}( }_."l.l._ ur I]l Wit {.“.!'ii'i'l :'\IIH'I‘I‘,

i | |'n|||~| Iiun nt' lli'lil'i'h |||.1l ||-[ﬁ';'i: |t'_]i|\'ilH¢'1'i|l| 'n;|l|| |u1||[r]:‘lr* .|||1| 1r:i;|]

|'|b||[['l1| LHET 1]]:' siructone ;|||.r| corplent 4'|.r '|.'|'r"l:l '|'I..’|!_||'r_‘.'|.



wrangling the page

Seeing the forest and the trees: the Pocument
Object Model (POM)

The DOM offers a seript-friendly view into the structore and content of 2 web page,

which s important i vou'd like 1o use JavaScript to dynamically alter a page, Through Veah, it's a strange—looking
the lens of the THOM, a page looks like 4 hierarchy of elements in the shape of a ree. {ree, bul the rodes Yor 3
Each leal on the tree is 0 mode, which directly relates o cach element on a page, When page do vesemble a bree.

a node appears beneath another node on the iree, 30 considered a child of that node,

chasd></bhead>

fH: ﬂ'lﬂ ‘EﬂF n-F {".'E\—'r
DOM tree sits the
Dotument node,

whith is lju;{ above
the HTML element

ep 1 d=®gtory™*

= b emnas 1m Eha wieods
=T o mtandlog £t pongralones groong E b g
oy ace =L e e
</ pr

These are

The DOM "sees”
a weh page as a
hierarchical tree
of nodes.

The whitespate surrounding
the <p> tag on the yage 1s
interpreted as emply text

"You are standing" ' atrong "in the: woods. " I

"alopnegH ' ;
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classifying tree nodes

Your page is a collection of POM nodes DOM nodes

Every node m a DOM wee is classified according 1o its gype. The main are ElaSSl‘;iEC[
node 1ypes COFTespH wiel tor struetural parts ol a page, |‘.|1'it|l'.ﬂ'i|':.' consslinge of
a{!mrc[mg to

their node t}']:es.

element nodes and wexr nodes.

DOCUMENT ELEMENT

l |11 Lo I'LLM:l'I." ina ]“.-I\I ree, ; 1'I.ili"| H ! MI. el ament that Corme "]J"lell.'li
the document itsell, anc toa g in HTML code.

repress nling
above the html element,

:qppmring_; wsl

i 0 An attribute of an element, accessible
16 TOXE Conte e

| ”;[ iy “; ;!; P, through an element node, but not
always stored as a o . ¢ . i

; o present directly m the DOM tree.

beneath an element,

Applving node tvpes o the TN wee for 2 web page helps 1o clanfy
exactly how each picce of a page is perccived by the DOM. OF particular
interest is how the TEXT nodes abways appear immediately beneath an
ELEMENT node as part (or all) of the node’s content

T Althoush atbributes are actessible
using ﬂu: DCJM and have their own

Tady /_ do not appear n
- -Lhz nodt i:r: or 3 page

¥ -
Al &TE BEandl ng «a CFomag HAaMeL S st reng

lf the woodg,

™ou are standing"® l e I "inthe woods.™ '
/’ Although this head elemert
B T is empty, there are typically

"alonan ¢thild nedes beneath the
'hrad. node in mmrk faacs
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b LEE

style="magyg iA=Eap:1{0py;:

o W
img ld=e EREIRE" wrow®

wdiy { e

ENAERRT R gy
Flaane chooss
SARAPUT  Eipee g o

SARFUL Elpeafboregy

tet—iligr
scanel. pog™ ait

wahr J

=

Complete the DOM tree representation of the Stick Figure
Adventure HTML code by writing in the name of each
noda. Also annotate the type of each noda.

=®ap ] "Gy
*EACh Figurs fdven: Ure” Jsdhi

1% Enall u-".-:.-.um.j-. EnEfl* is D“E Bk
"I® mneligiken HafgeSoans (2 ;5
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sharpen solistion

ﬁ mn Complete the DOM tree representation of the Stick Figure
Adventure HTML code by writing in the name of each

noda. Also annotate the type of each noda.

Dipcument

( :ﬁ:.|.._ e p—
.~ L B THE T - s P e,
ol e ifipey Laxp S Ity

iy Ld="ssama g
CEREimg® sroesoenen sone
SRENEE pgt Alt=t8p iy
Tt iQure Advantpre®
i E feChe s

CLY I e somieEa s e
SCREEEAXE " (i vl

Fl¥ans chossae;

HOplEE f e ten® e Im Wil le= = ChangeSo=ne
j- tut (A 1. lon]® 1 " o I 1
i el Lok="cha T - Il ]

IRpUEL Ly Tan® ide U o Hung B - £ LR B
el £ Ciy c d K
| il e 57 | ' [ L “Changsboens [T) » !

ELEMENT
html

Whitespate before a“dh
Flev an element Lounts 35 MENT
& ELE ELEMENT T 1

N ELEMENT !

an emplty tent element. J&
P |
Ik“\.______..---"" J div g =
TEXT 3%
br ) . i .
J uﬁ(ﬂﬂ thoose: “‘?‘H‘I: ‘H -.“rut g
4 Eﬂﬂ?m ELM
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wrangling the page

Climbing the POM tree with properties

Most interactions with the DOM beqn with the document object,
whach is the wopmost node in adocument™s node ree. The document
abject offers nseful methods like getElementBy T4 () ancd
getElementsByTagtame (). and quate a few properties wo. Many off

the properties of the document object are available from every node ND‘IE P.I‘DPGI".'IES are
m a tree. Some of these objects even allow vou to navigate o other nodes, }lﬂﬂdy '['m:' tf'ﬂ\'ﬁl‘ﬂiﬂg

This means node properties can be used to navigate througeh the node e
tLrougli nodes in the

nodeValue nodeType D OM R

e ] o 3 e
I'he value stored in a node, I'he type ol a node, such ree.
ondy for text and attribute as DOCOMENT or TEXT,

noches (ot r|1'|:'|||'||[:~._l_ bt t‘f\:rlrt‘rmt‘tl a4 o nnmiber,

childNodes firstChild lastChild
Arrays containing all ol the child nodes Thi Grarchitd node The Lt chilel fioides
heneath a node, i the oeder tha the beneath a node. bt B

HIJI!I!H LI]]]]I'.I[' ;11 IIIL' Hl-h". "U[il‘.

Thesse properties are key to being able to manover theough the docwment tree The nodel/alue p h" akiav
tor aceess specilic node data, For example, you can use node properties with the ¥

. e 1 i tontains pure text with no
getElementById () node access method o quickly isolate o specific node, \/ additional Fﬂr'na'H:.lhg,

alert {document.getElementByTd ("scenstext™) . AOMGWRLUE) ; | he stene deseription tert
— " Stlﬂk Flﬁul’t Pld'-'t'n{un'_

The nodelalue property accesses the nitilly stavts ot e
tent tontent stored in 3 node. é

OK, so mavbe thats not the best |:.\:::r'|l|:|]1', seeing as how the scene

P e e e B T e Lo T P E e D il o e [ P P [ [ o a ey o R — I
LIETHE ] |||||1||| NEAT Ll LW 3] i Ll ':-'III"I.!' (AR RLAY FIL:"‘I Iy I e,. prn E

1l 'il'l”“l‘l 4'1|-""|]r|]-|”':|' L||'f'| bl 1 (N .‘il'l]l'l.l"'nf'l"!.' 1 I'III_E}I"l:]irll-_r| Xl As |I|I' "\IHE':I'

progresses, inowhich case this code would ook much smarter, ;

The following code is referencing a node in the tree on page 356, Carefully study the code and
Exercis then circle which node it references

document .getElementsByTagName ("body") [0] .childNedes[1].lastChild
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exercise solution

The following code is referencing a node in the tree on page 356. Carefully study the code and
then circle which node it references.,

document . getElementsByTagName ("body") [0] .childNodes[1].lastChild
\—"_\r -

Th i onby one "-hﬂd‘]ﬁ' {35, 5o I‘I: Dhescwirmmesit K .
ha:r;n be r:wtcrm'.r,d as the Firsk The last ehild

element in the array returned by of the main

div element
5:£E1tmtn‘|:.55'fﬁ§”5"'¢u is an m‘f{‘.‘]‘
Lext element.

The setond thild nade of the ’ rRas
body element is the div element. r_m 4
i

—

o £ B
VNS W, W - — —
J‘duJ ey u"F‘I-:-n::mm"

\\ Y
The aetElementsByTaaNamel)
" d() / =3 B? aaName() method
::?;E:E Eﬁ?ﬁjﬁL element ﬂ“’“g"& ne etz all of the clements of a certain
that is 34: to a speeifie D Dum Q_H&Sﬁﬁ!l]b €ag name throushout the entive page,

like <input>, for example

(ﬂ-!; What's the difference between getElementBy Td () example, if you wanted to hide all of the images on a page using
and get Element =By Tagiame |} in the DOM tree? Why JavaScrpt, you would first call getElement sByTaghlame ()
would | choose one over the other? and passit " img" o get all of the image nodes on the

page. Then you would changethe visibility C55 shyie
A: Thee two methods offer difterent approaches that basically hawe  property on each of the image elements (o hide them. Cops,
to do with whether or not your goal is (o isolale & single elementora we're getling way ahead of ourselves... we get back to the DOM
group of similar elements, To isolate a single elemant, you can't beal  and C55 later in the chapter. For now, just understand that
getElementById {) —justhang an 10 on the slement and while getElementsByTaglames | ) isn'l as popular as
you're good 1o go. getElementByTd (), itstil has its place in special situations.
But if you want to target a greup of nodes,
getElementByTaglame () isa much better option. For
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wrangling the page

Seo node properties make it possible
ta drill inte HTML code and accase web
page content. but can they be used to
change that content?

DOM properties allow you to change web page
content and maintain web standards compliance.

since the DON views everyihing i a web page document as a
nele, changing o page mvolves changing its nodes, In the case of
text content, the wxt for an element like div, span, oep always
appears as a child node or nodes, immediately beneath the element
inode) m the wee, U the text is contained in a single text node with
Ik ..lljlﬁli”“.ll Hllz'i". r"It'lI‘II"I”h. ||l|"!l ||I1' nlﬂli' i."| |"||.'i.“|:'l|‘ i|| ﬁlt' tli|'."1l
cluldd, Take thas

document.getElementById ("story®) . £irstChild. nodevalus

<p id="storyms i LEMENT

00 are not alane.

Lo _-'i):'_'\. 'III"_F.T

L x"‘-———_ "o are AOL alone.” '

You are not alone.

How would you change the text for
a node using the DOM?
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problem children

Changing node text with the TOM

I v conld salely assume that a node only has one child thar holds 1ts text content,
then it's possible o simply assign new text content tothe child using its nodeValue
property. This approach works Just fine, agaim, but onby i there’s a single child node,

dacument .getElementByld("story") .firstChild.nodsValue = "0, mavbe vou are alone.,™i

LEMENT
L F

The new tert tontent
replades the existing
tontent in the ehild TEXT

%o, maybe you are alone.™
But things aren’t always so simple. What happens if é

a nocle has more than one child?! Lake this code;

<p id="story">
LEMENT

You are <strongrnot</strong> alone.

</pn>

breaks down ints
Talone.," '

multiple thild nodes "you are”
" Ginte there s a tag

in the paragraph
tortent, there vt
multiple ehild nodes

E:I-.ang,in? the content in the fivst
thild isn't encugh to thange the i
entive content of fhe Paragraph.

1 o i A
IT 1 wondare anhe tha firee ohald  the romainin
A1 TR BLLAGALL LFEEET TAIL R 3E LAARdid. GEEL L AELELILIRRE

and we'll get some strange resulis like these:

document .getElemsntById ("story”) . firstChild.nodeValue = "0, mavbe you are alone.™;

Only the first: child is veplaced, K. maybe you are alonéjnot alone.

whith still leaves Hhe ¥emaining
tontent..and some Emfuinﬂ venults.
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wrangling the page

Three (safe) steps for changing node text

The problem with changing the content of a node by only changing the
first child 15 that it doesn™t Bactor i the prospects of other child nodes, 5o
L[] li:hi,ln:lﬂ" lhl.' Conient “I- Hl []11{11\. W |'|'.;|I]':|" Fh”“lil l'll'ill' -1“ “l. il‘.-i l'lii![ll"l'l].
and then add @ new child than contaims the pew content,

€)  Remove all child nodes,
9 Create a new text node based upon the new content.

e r\[;tfh:nd I]|r (RERLY I'g.' l']'l:"'.‘:ilt'l;,l Te= ] priH [ sim H | |'hi;|d TII"]“-

We can do this with three DOM methods;

a removeChild ()

Remove a child node Itom o node; pass
in the child node to be removed.

9 createTextNode ()

Clreate a text node From astring of texi.

@ appendChild()

Add o node as the last child of the node:
pass in the child node o be added,

Tor ehamage the text content in the “you are not alone”™ example,

wie have to work throngls these thiree steps, st making sure o

remove all of the child nodes, then creating a new lext node,

and finally appending the text node o the parngraph. First 5Tah the elemenl

" (node) using its [D

var node = documsnt.getElemsntById("atory™)

while {node.firstChild) o s iy e
& there are na more child rodes

node . removeChild (node.fitstThildy 7

node . appendChild (document . createTextNode ("0K, maybe you are alone."));

o O ~_
E-.-g;-b: a4 Rifw tﬂ"-ﬁ “'-'Hj't

After removing all the
thild nodes, append the

new text node to the
parent rade

[?)K, maybe you are alone.
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DOM exposed

DOM Building Blocks

This week's interview:
Node discusses the wisdom of

DOM trees

Head First: I'm told vou're the smallest unit of storage
in a DOM tree, kind of ke an atom for HTML content.
I that true?

Node: I'm not sure how atomic Tam but yes, T do
represent o discrete piece of mibemation inoa DOM ree,
Think of the DOM as breakng down every web page
inter tiny bite=sized pieces of information... and 'm that
hite-sized portion!

Head First: ‘l."r'h:.' dloes that matter? | mean, @ it really
that i'lllll(ll'l.i-LlH ten e abale 1o breaak elomam a0 web e 1t
lintle ehiumks ol data?

Node: [t's only important if vou care about accessing or
altering the mformation in a web page. Many scripts care
bt this very thing, in which case the DOM matters
ill]ih‘ a lor But the real reason it matters 1s becinse it s
quite empewering 1o be able o dsassemble aowebs page
it all of s litle preces and parts.

Head First: Don't vou run the risk of losing a part when
taking apart a page? Far too many people take something
apart only o have pieces lefi over, and next thing you
fernonw I||11."1.'ﬁ borosken the 1]ﬁ|1|—.‘,—

Node: No, that's not a problem with the DOM because
yeau f.lﬂ"“.l J'Ii'l\"f:' L I.il"."fil”'}" 1'-IL'J3' llll'!n'll'l i.l'lH' Hpil.l'. by accoss o
wrh page as a tree of nodes. The DOM provides the tree

view regardiess of whether you actually plan on doing any

shaping or pruning o the web data.

Head First: That's o reliel, Bt il T really do want o
do somne wely poage proning, 1s that where you enter the
picture?

Node: Yes. Except that vou aren’t limited to pruning
vou're free o add o the ee ol web data as well,

Head First: W\, v, that's ety armazinie How does that

work?

Node: Well, remember that every picce ol information

362 Chapter 8

om a page s modeled m the ree as a node. So vou can go
through me to access anything within a page. Or you can
vreate entively new pieces ol web data using me, and then
add them to the wee The THOM :'t"ﬂﬂ‘:f r|l.ﬁh' flexilile,

Head First: Thats neat, Chive thing that soll confuses
mie, however, 15 how you relate o elements. Are you guys
really the same person?

MNode: Yes, acn ally we are. But | do take things a step
further. Remember thar an element is just another w
ol looking at a tag, such as <dive or <gpanz. E\'ﬂ"!,'
element on & page is represented by a node m the
document tree, soom that sense element and | are the
samie. However, | also represent content stored within
an element, So the text stored in a <divz s also its own
nedle, stn::l'l.'1.|jl:|.~il heneath the div node i the tree.

Head First: Tl sounds Kinda confusing How can you
tell the dilference between elements and their content?

Node: Well. lirst of all, the content stored within an
element, or node, abways appears as a child of the node in
the DOM tree. And second, all nodes are distinguishable
|'r'l:' Vpe: an element rode has the ELEMENT node npe,
while 1s text content lias the TEXT node rype.

Head First: 5o il | want 10 access the text content of an
clement, do 1 just look for the TEXT node type?

Node: You could; just keep o mind thae the nodeType
|Ju:i‘:|t'1"r'_v.' .'u'tl]ﬂ“‘_.' returns a2 number oo each node t}'|1-|:.
For example, the TEXT node type is 3, while ELEMENRT is
L, But even that's not really necessary because all vou have
tor oy 15 ook 1o the chilldren of an element node m order
0 access 1is content,

Head First: | see. Well thanks for vour tme, and for
luminating the wonders of the XOM ree.

Node: You're very welcome. And if vou're ever in the
mood for some tree surgery, don’t forget 1© look me up!



(*}_,: I'mi still a little confused about child
nodes and how they are organized. For
example, how does the childlodes

property work?

A: When a node contans data within

it, the node is considered a parent node
and the data within it is perceved by the
DOM as child podes, If the data consists of
anything more than raw lext data, then it is
braken apart into multiple child nodes. The
child nodes beneath a parent node appear
in the parent's chi L dNodes property
as an array, and their order in the array
matches the order that they appear in the
HTML code tsell. So the first child node in
the chiildlodes amay can be accessed
using childiodes | 0], The amay can

therejire no
Dumb Questions

The p element pElem.ehild Nodes[ 2.7
¢hild nodes-

3 WY

Ao are® ptrang LT
“noc* B The strong
glitpnll'lt hﬂ.’f-

pElem.ehildNodes[O] ame thild node.

also be Inoped through to access each of the
child nades,

(\]_: In the code that removes all of the
child nodes from a node, how does the
while loop test condition work?

JavaSm*i]:t Magnets

The DOM-compliant version of Stick Figure Adventure is missing several pieces of
important code. Use the magnets below to finish up the code that changes the node text
for the scene text element. Magnets can be used more than once,

wrangling the page

A: The while loop tesl looks like this:
while{node. firstChild)

Wheat this tlest is doing is checking to see if the
node sl contains a first chilld node. [ hare s
still a first chebd nodle, 15 presence results n a
value of £ rue mthe context of the while
oo, and the loop continues for anather
iteration, If there is no first child node, that
means there are ro children at all. And if that's
the case, the code node . firatChild
results in rivl 1, which automatically gets
converted 1o £al=e inthe conlext of the
whi 1 loop. So what's really gaing in is

that the whii 1 e loop is booking to see if the
firsi child node is ol 1, which is conclusive
evidence that there aren't any olber child nodes
lurking around.

i =% T
/{ Update the scens description text

e document ;gu:-tFJle:ﬁentE}'lli i .

l appendChild '
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JavaScript magnets solution

JavaScript Magnets Solution

The DOM-compliant version of Stick Figure Adventure is missing several pieces of
imporiant code, Use the magnets below to finish up the code that changes the
nade text for the scene text element. Magnets can be used more than once,

The loop will eontinue IOOF“'""_‘_L

The messane must
As | th m . i ISLS, P i
&Fm: ha: :«:l; as lona 35 3 Fivst ehild exists First arab the scene bext be pure +_::+_ with
! Rt Wsing | : e attl
nodes, keep looping, el ?’L' g iR HTML tag,:ﬁ .

F/ Update the scene description Cext

Keep vemoving the Fiest vemaining E’f:;ﬂ ‘it:ﬂ ::j: :::::”
thild of the séene text mode until e st -‘H:cdjar.d i suitaiptd
AR f;:n::: t::':t:"‘ i::tﬂ:nd: r of the stene fext nade
guéh'in-l:cn that the content
sevves 3¢ 3 tomplete veplacement

\BIII.I.E'I' POINTS

= Although not a web standard, the i nne rHTML
property provides access to all of the content stored in
an element.

m The Document Object Model, or DOM, provides a
standardized mechanism of accessing and modifying
weh page data.

= The DOM looks al a web page like a hierarchical tree of
refated nodes.

s The DOM alternative 1a changing web page content with
i nnerHTML involves removing all of the child nodes
of an element, and then creating and appending a new
child node that contains the new content
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Standards compliant adventuring

Bew, that sounes fim! The mark of any good adveniure s standards
compliance._, or nol. But it can be a good thing i the context ol modern
webe apps. And morve importanedy, wake a look atthe deamane changes the
DO agpproach w alienng the seene descrption 1ex have brought 1o
Stick Figure Adventure...

wrangling the page

eann

You “mm;m e [ﬂ'lllg,ﬂ H\Iﬂm-,lﬂﬂ i pﬁﬁul SINCATT.

Please choose: 1| 2|

whl'!; ] mmu{: {T-ht
SCEne dfiﬂ-l‘l?‘bm

tewt looks the Same
a% btl:ar:_'l

o

Huum. ORK. s0 mavbe the page doesu’t look any dilferent, bur belund
the scenes it adheres to the latest web standards thanks to its usage
of the DOM. Not everyvthing in JavaSeript code can be appreciated
visusellyv, and in this case our satstaction with the DOM-powered
"I.i'[".'i.ll::lll “I- ﬁ[il. k. I'Iigl e ,\11‘-'1‘11[I1|'t' I'|"|'I|“ hil'ﬂ' Loy o r:l'll“! 'ﬁ"‘llllill.

The DOM is a web
standard way of
manj]:ulating HTML that

allows more control than

using the iﬂnEl‘HTML
Pro]aerty.
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improving your options

In search of better options

mo now the dynamic scene description text has now been overhauled vwice,
but those crypric option buttons still remain in stick Figure Advenmure.
H”'I'I"IF ‘|UI‘|I1'||'|i:I‘I§_[ i |Il|d hl.‘ (IUII.["' Tin T'Ili.'lkl' I!II' hlll[t‘\‘ II;.I":'iI-_'|i.:||i1||] il |i”ll" (LK
engaeine and mtniave than choosing between the nurmbers 1 and 2!

I know they get the job done
but the option buttons really are
underwhelming. They should be
much more descriptive.

The nument nﬁ:{lah buttons JuSE
avent tutting it — they say nothing
about the detisien F.'itm& the user

Adecent iII'IEiH'H".'I‘Ii'If'III 1o the option buttons would be w change them
= Itli'll I|11"[. al [I.l:|1|'!. |'|~Hw'l [|!u' :.I".':-!ii:-l] il Il-l'l"i"i'i'llll.\.. '!'hl'}u' cotiled ir||'|l.tf|r-
text on the buttons thi -v.]Jq'|I ol exactly what the tweo |||11i| s Are Al
cach point Like ths:

Muth better! Now the options are
playing the role ok detisions.

Come to think of i, there really isn’t any reason we have to use form
brtons fon this-any INTAL element thar can contain text could
[easibaly work. G55 stvles could be used wo dress them 1y and make

them lonk more lilke i11|n|l vt bmls

- %ﬁgﬂntu
PawE®R

How would you implement data-driven options in Stick Figure Adventure
so that they display option text specific to each different scene?
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wrangling the page

Pesigning better, cleaner options

mince the new and improved decision-making options in Stick Figure
Adventare are HTML elements that contadn text, the DOM can be
vsed to dyvommically alier the decision rexe ineach seene, This means
each seene will sel s decision wex along with s desoription, Aned n
also means the changeScens |} function needs two new varables o
store this decision text, decisionl and decision?.

Here's how we could go about setting Scene | decision text as it
transitions o Scene 3 i the changeScene () function:

ciurScens = 3}

message = "You are standing on the bridge overlooking a peaceful stream.";

"Walk across Bridge";

The detisionl and detisionl
vaviables ave used to store
bhe stene detision test for
a tyven stene.

@ = "Gare into Stream";

?Q Dynamic options in Stick Figure Adventure require a new approach to

how the options are represented in HTML code. Write code for the new
text elements that replace the existing <input > buttons.

Hint: The £S5 style class for the new elements.is named "decision",
and the content of the first element is initially sette "Start Gams".

™

et un:-l;-:l-'cra::qr's:er:r--_|_|: i
ro® cneldcbeehangeScens |1

cinpas rypeehattop® Ad- wyaciatant® valoe
cifput Eype="BiE ton® ld="decision?”™ valde=

you are here »
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sharpen solition

h‘utmn Dynamic options in Stick Figure Adventure require a new approach to
how the options are rapresented in HTML code. Write code for the new

text slements that replace the existing <1 npot > hutinns

Hint; The C55 style class for the new slements is named "decision™,
and the content of the first element is initially set to "Start Game",

Please choose: 1| 2|

=i ancligk="changescens{l]"

:1,-|- :-.-I.:‘:bll::: I':1-:12-:-\:-:“' :‘r'.:-ll.m-"." snclicErtshangaSoene (487 ! ng'rlit {.11! {_udt cd_
dynamie options...the
$wio butltons beeome

D span tltl‘hﬂ'ﬂt&

Replacing node text sounds
like a task that would be
handy to have in a function.

Rethinking node text replacement

All that's midssing now in Stick Pigure Adventure for the pew dynamie
dlecision text is the code thiat actually sets the text for the new span
elements. This code s ultimately doing the exact same thing as the DOM
code we wrote earlier in the chapter that dynamieally changes the seene
I.-It‘f‘-l"l ;]1[i|||| X1, I|| I}ll. L |||i"‘ I!“"Hl"“l!\- vk |.||Uil|r'||| I]!:'I. STTETRE Y R TN IH'i'I!

1is :':n']‘} Tkl 1h|' Nl s [.:I.w'l\', (%111 1111‘:'r‘ dil]-rru'nl r']t"llll‘lﬂ'if I||:' =TI

I_h‘Fi"I"I]HiI_III illlll Illr‘ Wi sCine Iir"l'i!-ii_HI]H...
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wrangling the page

Replacing node text with a function

An all-purpose node text replacement funetion 1s a bandy thing, and not
Just in Stick Figure Adventuee. This type of function operates much like
the scene deseription text replacement code we worked through ealier,
except this time the code goes o work on function argumenis,

The [D of Lhe node whase
o tantent is to be veplaced

function replaceNodeText (id; newlext) |

L The mew tent tontent

I to Fla.t.: in the node

The custom replaceNodeText () functon accepts two arguments: the

1D of the node whose content is to be replaced and the new text to place in

the node. Llse this funcoon o change the text content of any element ona

page that can hold texe. In Sock Figure Adventore, the function allows vou

to novwy ynmicidlv change the scene deseription text and the et for the

two decisions at one tme.butl of course vou need to write it st

Replace the stene
desexiption fext with
3 nEw mESSIRE.

i _I'_:'-'-._‘_["'-"Iqr.i:-: ianl", decisionl):
e Chang ok
# ("decision2", decizsicn2) FS_‘ fend E e d:i;
i or eat

'H"E two detisions

- LU 5 Ll .
= £ i 258 H
£E ("scenetext message)

|nstead of duplicating
the same tode three

Limes, the funetion is
talled three times.

Write the code for the replaceNodeText () function, the all-purpose
function for replacing the text within a node that is referenced by D,

Don't forget that the function accepts two arguments, 1id and newText,

-------------- e e e TR LT
......... PR G R U S PP IR g
---------------------------------------------------------------------------------------------------------------------
............ B T L L L L L L L L L g S g P e o,
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sharpen solition

&Iutmn Write the code for the replaceNodeText () function, the all-purpose
function for replacing the taxt within a node that is referenced by 1D,

Bet the ele ek

: Don't forget that the function accepts two arguments, 1d and newl'=xt,
using it wniut [T

-------------------------------------------------------------------------------------------------------------------

REmm‘caH Var = dofwmErn iR id)

A SR 2l i 2 L RS

the vede %ﬁda.fmsis.-fnx.s.t,@h'.l.q? .....................................................................................
Create anew 2> nodevemoveChild(node FiestOhild) et
thild text

element using the . nede.appendChild(dotument ereateTextNedelnewTent))
text passed nto
the -Fuhl‘.‘l:inn. --------------

..................................................................................................

The treateTextNode() function is only
available in the dotument abjct‘l:. and
has no direet 4ie to a partitular node

Pynawmic options are a good thing

The new dvnamic wxt decisions i Stick Figure Adventure are much more
mtuitive than their cryptic button counterpirts.

(=}

L Dynamic,
e descriptive,
delightfull

The mew dynamic detisions let the
users know exaetly what theiv options
are at each point in the story.
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Q_: Why are =pan elements used for
the Stick Figure Adventure decisions, as
opposed to div elements?

A: Because the decision elements need
to appear side by side, which means they

can't be biock elements that start on a new
fine, & o 1w s ablock element, whenas a
ataal s inime, nline is what we want for

the decisions. s0 span is the ticket

there are no

Dumb Questions

Q_,: When | create a new node with
createTextNode (), where does
the node go?

A-. Nowhere. When a new text node

is first created, it's in limbo, at least with
respect bo the DOM tree for a given page.
It's not until you append the node as a chid
ol anothes node that it actually gets added
to the tree, which then adds it to the page.

wrangling the page

(vl: Does the content of a lext node
created with craateTextNode ()
have to be just text?

A: Yes, The DOM doesn't work like
innerHTML, where you can Assign
text that has tags mixed in with it When
the DOW talks about a text node,” i really
means pure text with no other tags of
lormatiing tacked on.

Interactive options are even befter

S0 Ih:' 1|x|1;|:|ni:' LeXE Llu*l'isinn-i iu Hlil'k |'-igLJ1'r' ,"'I,.IJ'L'l'Hllll‘t“ are &

improverment over their cevplic predecessors, bul they could still be
better, For example, they could highlight when the mouse pointer
hovers over them to make it clear that they are clickable.

I+th nugh‘i- highh'g h+|'n3 and fﬂhﬂ':.f
visual effects are associated
with €55, not the DOM,

The detision text element
hll}hll.la'hti when the user draas
the mouze ?ql.hb:r over &

IR |

-~

e

{ | Ta—

Highlighting is associated with CSS but the
DOM is still directly involved.
Highlighting web page content is i et o OS5 dssue hecause
imwolvies tweaking the background color of an element. B
the DXOM also Gactors it the highlighting equation becatse it
provides programmatic access to the C8S stvles of clements...
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classy DOM sryles

A wmatter of style: CSS and POM

€55 sevles are ted o HTML elements, and the DOM provides access to
stvles through elements (nodes). By using the DOMN o tweak €085 sivles,
'i| I.‘i I?f)!‘h"lh!!: 1 H] d‘l. ['I.il'llljli'illl‘_\' T |iF}II|'.|h' || e combenlt [fl'l'ﬁ[‘ll1il| ii"ll. (]1“: 'I"n';l'!|I
that €55 styles arve exposed through the TXOM 15 moan element’s style
class, whicl 15 where a group (class) ol stvles 15 applied 1o an element.

cgpan id="deciziconi" Slass=—"de=isian® conclick="changeScens (1) "=5Cart Games</span:

<gpan id="declsionz® classstidesgisiont onclick="changescens (2)"></spans

\

cstyle type=text/cas">

ppan.decleion |

font—welghtbald;

The detision style elass is
what gives the detisions
Hheir visual appeal

borderithin solid 4000000

padding: dpx;

background-color | FHDRPODG

The DM I'.I!'l.l"'u"i.l:ll.'." access o an element’s st‘:‘h: class through the Try not to
clasaName propery of the node olyect. get CS5 :
style i
alert {(document .getElementByld (Ydecisionl™) . GIESERame) ; Wﬂ,‘tﬂ}l i‘t! classes
: confused :
The elassName property ! with JavaScript '
provides aetess o an : classes.

element s style ciass CSS style classes and
i JavaScript classes are very :
decision i different animals. A CSS i
:  style class is a collection of
@ i styles that can be applied
{ toan element on the page,
while a JavaScript class
! s 8 template for creating :
: JavaScript objects. We :
The className property of a node . uncover the details of
. i JavaScript classes and
mec[es access to the style class. . objects in Chapter 10.
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The decisionimverse

Swapping style classes
style elass reverses

T change the appearance of an element wsing a completely different sevle the toler stheme of
class, just change its style class noome o a dilferent US55 styvle class. bhe detision fext

document . getElementById{"decisionl™) .classHame = "decisicninversa":

Same detision element, e
diffevent 5{:?'-: tlasses/ “RkYle Lype="rext/cga'ts

epan.decisioninvaras |

A mew style class is applied to the T e
detision element wing className.

font-color: #FFFFFR;

borderithin solid FODODDD
r_ Paddifg: Spu;

Start Game hac

. backgr and=golor: bO00000 -

Changing the style class of an element using the clazsName
property immediately changes the appearandce of the element o the
Ty ‘.-il'!.'lt‘ lass, Tlli-i h':'hni:’;lli' et ]| [ 3e l'|.-il:_‘f| T r||'.!|~:.-|' fll".i||'|'.l'|-|l' vistial
changes (o elements oo a page with relatvely inle coding ellon,

v your penr:il

Using the two mouse events onmouseover and onmonseout, add

code 1o the <apan> decision elements in Stick Figure Adventure so
that they change style classes for a mouse haver highlight effect.

Hint: The *hover” style class is named decisionhover.,

cgpan id="decizionl™ class="decision" onclick="changeScene(l)"

T P e T P T T T T T T T TP P T P R PP Ty

-Start Game</span>
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sharpen solistion

il

il
Solution

The detisiomhover style class is st in
vespanse to the onmauseover event-

Lising the two mouse events onmouseove r and onmoussonut, add

code to the <span> decision elements in Stick Figure Adventure so that
they change style classes for a mouse hover highlight effect

Hint: The "hover” style class is named decisionhover.,

<gpan ld="decisionl” class«="decision” onclick="changeScens{1)"

ormouseover= Lhis.tlassName = 'degisionhover’

This event
s briggered

when £he mouse

Wi - i S T e y o T L
(onmouseout= thistlasName = detision F8tart Game</spans

<gpan id="decision2" class="decision" onclick="changeScans(Z)"

nter moves -\:\nmmcwmi"{hts-c.lassl'{m = 'detisionhover”
aver the span

element.

----------------------------------------------------------------------------------------------

aaeved when the mouse
of the span element

tj'lE' o
Du&]ﬁﬁeQ“,uesﬁQnﬁ

Q: Can't | just use CS5 to create buttons that highlight
when the mouse moves over them?

This event, is

The unhiﬁhllshhd detision ?uinJEE‘l' OV ES

ﬂ:}']t is restored in vesponse

he oot E oyt event

Classy options

A: Yes, And in many cases that is a betler way lo creale hover”

Applying stvle classes to the Stick Figure Adventie
code vields two difterent appearances for the
decision clements: normal and highlighted.

buttons because C55 is more widely supported than JavaScript in
browesers, such as on some mobile devices. However, Stick Figure
Adventure is a JavaScript application, and does all kinds of things

that are impossible to do in C55 alone. Soin this case it's not a
fiahifity in any way to use JavaScripl lor the scene decision butlons.

«ptyle typa="tert/i L

cutyla £y
span, decidion | v -

S L AT

ronr=we Ll gl

span.dazigianhrme |

The cm|\ll' le-IFcTr.nl:l: b bween
the two :t\ﬂc lasses ic Lhe

'ﬁ&tk?’ﬂ““d m]m— botdersthin solia #ocondo;
\ Pasding | Spoey

™ hackground-colos: FEEEEEE;

n ¥ | 3 1
Bogderithin solia [ iRiluleli] Font=wselghtr :balaj

padd Lpg 2 Spmd

Earkgrouhd-oolor #oonbEdr

Highlighted
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Test drive the stylized adventure options

The user interface for Stuck Figure Adventure i now improved thanks o
the DOMs ability to change an elements stvle class on demanc. Ellie is

|-I."t'ﬁ||_|_-" I?]'l:‘ll.'_'.' L Il)fl .'I.I.H'Il 1 h_l.‘l' ﬁd'J'iT“.

L 7,7 S

¥ions haee mriond a1 g l-ib'i'-"ll"j'r"m

[ s k| Ko m Do

(J_'_; | don't remember the
snmousecver and onmousesut
events. Are those standard events?

A: Yes, In fact, there are lots of standard
Javaseript events that we haven't explorad.
But the thing about events is how you

can react 1o them even when you don't
necessanly know everything about them.

In the case of he wo mouse events, thei
names are really all you needed 10 know to
understand that one of them is fired when
the mouse pointer hovers over an element,
and the olher one fires when the mouse
pointer moves out of an element,

Sk Figare Aibwartare SR

=]
== =5

L %

Tht detision elements pow
highlight when +he mouss

wrangling the page

Wow, the new
mouse hover
highlighting

effect rocks!

o0

F':'lntt? hﬂ'-l'tr: oWer 'thflh

thereqare no

Dumb Questions

0__,: Why wasn't it necessary to use
getElementByTad () inthe code
ihat sets the style ciass of the decision
elements?

AZ Every element in JavaScript is an
object, and mn the HTML code for an element
wi have access to thal object through the
this keyword. So in the Stick Figure
Adventure code, the £hi s keyword
relerences the node object for the span
alement. And that's the same obpect wth the
className property that accesses its
style class. So changing the style class only
involves selting this. className,

Q_: Style classes are cool but I'd really
like to just change one style property. s

inai possinie?

» Wow, what intuition! There's a nagging
probilem with Stick Figure Adventure that
Elli has been eager 1o resolve. And it just
50 happens 1o imvolve using JavaScrpt and
the DOM ta manipulate style properties
imcividually. .
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where the buttons have no rame

Options gone wrong: the empty button

It's been there all along, and up unil tis point Ellie coped with it Bu
it’s time 1o go ahead wod address the weirdness associated with the empry
decisions m Stick Figure Adventore, I some scenes there 15 only one
viable decision yet both deciston elements are sull displayved, ke the
serecnshol here, Its a lde unsetthng for the user 1w see an interactive
cdecision element with no information in it

It's been bugging me that some
of the scenes have empty options.
An empty option doesn't make much

e e e e sense and can only cause confusion.

(Y. |- IR

Welcome to

STICK FIGURE
ADVENTURE

(lick efther

button to
start...
/ The empty decision

element is bath

Siart Game. D G/ 5{731'-5{ and tonlusing,
St Guone| ’

_ %Whlﬂ
PQOWEWR

Which other scenes have the empty option
problem? What options exist to fix this?
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wrangling the page

A la carte style tweaking
mometimes changing the entire style class of an element s just too much. Tl‘g Style Pﬂ)‘PEl"ty

or tines when a little recgranilarity i recuived. there is the sty le A
I‘ml [tmt..-: whien a lintle t,m”f oy m'll.]_u;l'_'. B rec|uine d 1!'I.E_!II: 1 thi yvle o_[ a _“(N:[E PPWI(IES
E‘FI:_“':'['E. I Ill:" HED 3-' |_l:-" l'll:!li':":'l & il('l_'i'!‘i‘i-ll:“l" s al Ijl'i‘Fl'H'T:l} ||| | n(i[l.l." !:II:!]l"I::l.. .'III':I
provides access o mdividual stvles as properties, The visibility sivle access 1o inc[i‘ri[lual
property can be used w show and lade elemenis, Tn the HTML for Stck l
Figure Adventure, the second decision element can be mitally hidden Ety e ProPerties
a 2 L]

using the ollowing code:

<gpan ld="declzion2" class="declision" cnclick="changeScensa(2)"
onmouseover="this.classflams = 'decisicnhover'”
onmousecut="this.classHame = 'decisioen'"

style="yisibilityshidden® - /span-

From then on, showing and hiding the element s ust a matter of setting
the visibility style property to vizible or hidden.

document .getElemantById{"decision2®) . style.visibility = "visgibla";

Y
document .getElementById {"decision2®) .style.visibility = "hidden; ", —
=

-

— agharpen your penc

Some scenes in Stick Figure Adventure must alter the visibility of the second
option element when changing to a new scene, Circle these scenes, and then
Cetond nH:'-nn annatate the decision where each scene should show ar hide the option.
[ Ly -
- *
Wiksh = Wy
A l/ e .
Lokl o
i e s —
Edden by
witth
a— et THE END
ok im b
Tible whra bl
1
k.‘ B"*ﬁl pe— -
wverlekes, *
shetim e
Lomtipised - .
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sharpen solistion

mn Some scenes in Stick Figure Adventure must alter the visibility of

the second option element when changing to a new scene. Circle

S these scenes, and then annotate the decision where 2ach scene
econd option should show or hide the option.

The setond detision element should
be hidden in any stent that .i.-_;ds

to 3 stent with alnh‘ one detision,

suth as stavting @ new game

‘ -
"
™
"- =
The setond detision element ..
only needs o be thown onte,

when @ new Same !ﬂ‘!ﬁ.'“' When the ame ends, the second |

detision element should be hiddep, _,j\
but the chanae has fo come in the

stene leading up to the game ending,

Eath stene mutl show o
hide the seond detision

clement using the visibility EEE

—a

P\"ﬂ?ﬂi'bf ﬂ"- fh‘: TET'E *JEE{, it :,_I:'-I'Ec_"”m' S

-
IS [ WL
= = PEOTEY; YUU Decama cha trallirs TasCy Lanch

Srart Tver®l

i€

TE gecoiid dezislon 4 - My A
o IJ-.I.m:'rl:--::-;.reruq..-=_'r.-'.JI''.---:..::,:ﬂu::'w-_».'-J'.'J.it.-r'.:'.r.-l--!'l' b Saen
gacumefT s L e -

mlze |
cueBodng = 3f
decisionl = "%
gacleiond = "7

]

praski
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%BIII.I.ET POINTS

m The className node property makes big style s Flements on a page can be dynamically shown or
changes by changing the: entire style class ol a node, hidden using the v iz i1 1 1oy style properly of the

m [he sty le node propesty makes small siyle changes PRERL AN, ‘t‘ﬁ
gi é:uwiding access lo individual style properties of a The display style proper ty eam

; attomplish a similar show/hide effeet

s ACSS5 style class has nothing to do with a JavaScript by setting it 4o displavnone (hide) or

class—they are completely different things display bloek (show)

No wore bogus options

Manipulating ndividual styles wsing the DOXM allows the
second decision element to be selectively shown and hidden
The end result s a user interface that makes a ol more sense
now that the empty decision elements are pone.

Ah, much better...
those empty decisions

were really annoying!

HElDDMe to

STICK FIGURE
ADVENTURE

)l' Click
? * buton fo
‘." ftart..

The second detision element is
now hidden when it isnt needed,
suth as on the title stene
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big ol deeision tree

More options, more complexity

Ellie envisions the Stick Firure Adventure stevline growing by leaps and
bowmnds v reveal all kinds of imeresting new scenes and decisions, There
T 'H-'l}"i [I (5 ]](jhj [N | E-H'l.!:lll il"i I Il(‘l!}i”ﬂ A e [l'li" L] ||]‘[IJ|1'.\;.I"|" 1.'1. el
minch deeper Stuck Figure Advenmure marvative,

™ ¥ Th. F = = [
Lleerer adventure = mgger decision tree!

# The latest version of the Stick Fiqure Adventure is online and
wﬂl‘li.lnj, for Your Coding assistance. Download this at h‘!‘_{:P,.l".-"ww
head Fivstlabs.com/books/hf i/ if you haven't alveady
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wrangling the page

Wow! That's a lot of decisions... but it seems
like it weuld be a nightmare to test.

-—u—-l---* THE END

Big stories can certainly turn
into big problems without a
way to test the decision tree.

As the story continues 1o anfold with

TN AR SEIEeS ;I]“J |||"|'Ii‘ii1|||"\. I.I 1]!". LHITHE
mcressingly dfficuln o test the lome of
the story and make sure every decision
rimtbs landn faoihm el ralnoe Ciinle T
J.llII.IJ By 1ve L llH]ll J'll.l\.'. o RILIL R L |.=:|JJ|
Adventure is m desperate need ol a way
to analvee paths through the story

L .-%ﬁgnnnu
‘PoawER

What do you think might be the best way to create testing
paths through such a monsirous decision tree?
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following the rall

Tracking the decision tree

Similar to the history featmre inoa web browser, which keeps

rack of the sequence of pages you've visited, a decision

hastory Teanmee in Stick Figare Adventure can be used to test

and debug the storvline, The wdea is 10 reveal the senes of e ta

decistons that leads v a particalar owcome. By domng this —
Lllie can make sure the decision path works as expected,

- &

i __,V piere N4 e

The decision histwory i built as a list o the options and scenes that ocour
i any given path hrough the sty The bistory then serves as a story
debugger that lets Ellie trace back through options and scenes,

Start  Scene 0= Title intro.

i Scene | - Fork i the road. R
Degision |~ “_3
is Ehosen. 0 Scene T - Lintde hotese m the woadls,

% ; 1
X N : R R = o whigh | = ¢ QA‘H N
0 Seene 4 - Witch in “HEQL.-- Pl ;f'd" ~-‘F'QWE“

0 Scene 8 - . What kind of changes
Eath scene traversed are required to the
is added to the Stick Figure Adventure
detision history, alond Web page to support a

with the detision made

e 7 decision history feature?
arvivé ThEvre
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wrangling the page

Turn your decision history into HTML

From an HUML perspective, the code lor the decision history isn't oo
terribly complex: a div elememt and a paragraph of text for each decision Each P element
" ; it
15 aill that s needed. tonk
-onLding 4 dElfl-'E:u-n T

the dee 15100, hli‘b:'rT

div id="history">

<prDecision 1 =»> Scene 1 : Fork in the road.</p: E/_J
prDecision - cne Little house in the woods.</t
prDecision =» Scene 4 Witch ir indow, </p

A decision hist ory

Al that vermames 15wk some Javasconpt o ase the DOM @0 generare {Eﬂt“["e in Stiﬂl‘

the decision history as a collection ol nodes,

Fi gure Adventure can

That's crazy. You
can't just create
new paragraphs at
will... can you?

be a very useful stnry

Je]mgging tool.

The DOM can create any HTML element at will,
including paragraphs of text.

Actually, vou can. And i Ivolves another method of the docament
nbject, createllement (], which can be used o ereate any H'T'ML
element, The ddea s thar vou create o new contamer element usimg
createblement (), and then vou add test content won by creanmg a

child text node with createTextNods (). The end result s an entirely

new branch of nodes gralied onto the node iree of a page.

div
document . createElement ("p") ;

ey

document.createTextNoda(". . . B

¥

Lo i
Wiepigion 1 -» Secene-1 3 Forg: in the rocad,

ELEMENT
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mankeying around with the HTML

Manufacturing HTML code

Creating a new element with the createElement () method only
repuires the ame of the ag. So creating a paragraph (p) element simply

means having o call the method with an argument of "p", making sure We start off with 3 new F
o hang on wo the resulong element that s createc. element H"""E""'H in spate.
var decisionElam = document.createElement ("p"); = P '

At this pomt there's a new paragraph element with no content, and it's
not yet part ol any page either. 5o to add the text content to the element,
create a text node and then add it as a child of the new p node,

decisionElem.appendChild ("Decision 1 =» Scens 1 : Fork in the road.™)):

The p element is still flogting |

. Ing in spate,
but it now has some text content Lhanks
to a new child text node

npecision 1 == Scene 1 3 Fork in the rcoad:"

Thie last step s toadd the new paragraph element o the page as o clald of
the history ddv element,

document . getElementById ("history") .appendChild {decisionELlem) ; divy '

The p element is added a:
a thild &F = nirﬁins div

clement, whisk — ool 1
ERT LS e e —™ .

Paragraph into the web page

"heclaion 1 -2 Scens 1 3 Pork in the road.”

dly Ld=PRiptaryts

cprtmcision 1 -» Sceus I i Feck L the road <ips
L7

By repeating these steps whenever cach scene s tmaversed i Stick Figure
Adventure, a decision history can be created dynamically;
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sllll.l.ﬂ POINTS

w  Any HTML element can be created using the s By carefully adding and removing nodes in the DOM
document objEcls createBlsment () method, e, & wieb page can be disassemiled and reassembled
at will

m o add lexl comtent to an element, a child et node must
be created and appended Lo the element.

Add code tothe changeScena () function to support the decision history

feature in Stick Figure Adventure, Hint; You need to add a new paragraph
element with a child text node to the decision history element when the
current scene isn't S5cene 0, and clear the decision history if the Scene is 0,

function changeScene{decision] |

f{ Update the decisicen history

......................................... T R R R E R R EEEEATAA N I E R E R R R EE RS EEEEEEEEITIIANAIN I IR EEE R R R

ATAAABE BB S B EB BB FEEEEEE RN R S S S B R R AR NS B EE Ba Rd FARAABEEE bbb EEEREEREEE B R AT a4 i i bbb bbb EEE R ERE R RE
EREREY

......................................... T T L Crurumuru U A < g e S e

.................................................................. B T T T T E R L L L LT Tt e

ISR I I B EB R FEESEEEEEEARAATH 8L FE L T T P R g R TR T T ] P O L R R
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sharpen solution

mn Add code to the changeScene () function to support the decision history
feature in Stick Figure Advanture. Hint: You need to add a new paragraph
element with a child text node to the decision history element when the
current scene isn't Scene 0, and clear the decision history if the Scene is 0.

Append the new st

node to the new The Lhina:ﬂh:nc” funetion
?ay-a&ra?h E'|r.mtn|:- alr:&d*;' has a lacal warighle
named decision, so this varidble

must be named something ehe.

&I‘ib the I\isﬁ:r}r
div wsing its |D.

functiocn changeScene [decision) |

{f Update the decision history

var history = dotument aetElement Byld("history”)

44t bbb bbb Eaaaaadaad TS seEsbbbbbbeblinsaagataan FE PO R e PR FEPRTRp ey FFTErET e

-4F fcurﬁuht I= p) {

........................................................ T e P T T PR e

/1 Add the latest decision to the histary

I1r+ﬂr++drglﬁ-‘ﬂﬂﬁ-!g“1i-|Gi‘ﬁi-ul‘mcr!ﬁ:%rﬂuﬁgﬁl-ghgﬁt:jfri‘;li‘rI‘I‘I‘ ----------------------- daddddtb bbb rrrraradadranadind 4

"> Seene " 4 curSeere +° 2 " & messaae))

> historyappendChild(detisionElem); et
Append the 1 — R N, T . ;
paragraph
element £o the L i B —
div 4o add i B
o the pase 1 Clear the decision history | o R —— T
owhile (history bt Child) e o m——— S—— [
t++++ ++hr:'PrPrr?rlr-Em.iEqbi]ﬂ{him.?;{ri:{tgrhj!ldr}-% 11111 t+tttttttEbrrrbnenanEnF St nnn dfdtrdittttttrtipreerrnnniad s s LEL RS

H;}u- ----------------- Sddddsdrda bbb bbb bbb bbb aads 4484 bbbiar bbb bbb a dddaddas ddddbabf bbbt b an s EETEEE

C"h}& 3 new tewt
node with the detision

Clear the histery div h'f!‘{:ﬂr'f information
removing all of its r.h:l»m
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wrangling the page

Tracing the adventure story

The decision history feamere in Stick Figure Adventure now makes it
possibile to carefully track the story logie as it unlolds:

"N - | s A

ane i ——

Weleone 1o

STICK FIGURE -~
ADVENTURE

.-'r"l I ?;-:-.-.-- Iy i .l et -
4 il [T e o e | moe
R bl LR T e —

= I

-

The story hasn't sharted

S thﬂ‘t I5 =] h;[{m—y

The decision history is
awesome! I can finally cut loose
creatively and still keep the
decision tree under control,

The 'hlsliﬂ‘f";'

grows 3 the

&{m“f un-Fﬂidi

it s o e
e

T | ey g -

TIE T i s s kg et

[ Vo v LT T p—

ann

The story path tompletes
in the decision history
when an ending 15 veached.

[
P | o i | . g L .

- bl ey . e
i o i By i et g

i o B | .o ol

Do = i ., T =
i1
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the neverending story

A long strange trip...

It's tume to ex your creative muscle by expanding the Stick Figure
Adventure story into something worthy of some serious decision history
debmgping Your stick feure feiend 15 waiting for adventre...

Dream up your very own conlinbation of the Stick Figure Adventure slory, and add code 1o
incorporate it into the Stick Figure Adventure application so that you can share it online as an
interactive adventure.

There is no solution Lo this exercise... just have fun dreaming up adventures!
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wrangling the page

.
Q JavaScripteross
Belors you dig oo deeply into stick figure story wriking, Lake

a moment to experience a little erossword adventurs|

e

N ENN NN

Across

1. A node appearing below another node in the DOM tree is
called a ......

4. The property of a node object used to get its value.

5. Used to set the style class of an element.

1. Call this method to get all of the elements of a cerain type,
such as div.

10. This type of node holds text content.

11. A DOM node type that equates to an HTML tag.

12. Use this method 1o add a node 1o another node as a child.

H o
1 O O

n

EEv ]

1. Call this method to create an HTML element.

2. The topmost node in a DOM tree.

3. A non-standard way to change the content of an HTML
element,

6. A clumsy way lo lell an online story,

8. Aleaf in a DOM tree of Web page content,

9. Use this property to access individual style properties of an
element,

13. Sel this attribute on an HTML tag to make it accessible from
JavaScript.
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JavaScripteross solution

* JavaScripteross Solution

oooo $ a
A0GAGDNGHD

v
Bﬂﬂﬂﬂﬂﬂgﬂ

e LET]E]

N
umnnmﬂnnmnﬂgnm

~|&[=]=]n]n]=]=]
GRS EERE

Ed
N : N | |l £ MIENT
Eﬂﬂﬂgﬂﬂﬂgﬂﬂ

T
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wrangling the page

B Veekeox D

F-:-1:+I the page “rﬁcﬂ]l,y What is the DOM, 11?3“}’?

to line up the two brains
and solve the riddle.

< |t's a meeting of the minds! H——.

Document '

’ _r-_,_r' -
&
"The DOMM ' span ' "the browser, ' SERA

l strong ' *confused with® l ' win eontrol.” |
"oftan® ' suhich g l

A JavaSi:riPt programmer must be careful not to
get carried away with the DOM. It
is tertainly handy for accessing HTML
tags. But try not to hecome a total
mani]:ulatnr, or you may wear oul your nodes.

|..-
H
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9 bringing data to life

- ¥
Objects as Frankendata

I once disassembled an entire
man with these..you can ask him. ..

I put him back together later.

JavaScript objects aren’t nearly as gruesome as the good
doctor might have you think. But they are interesting in that they combine
pieces and parts of the JavaScript language together so that they're more powerful
together. Objects combine data with actions (o create a new data type that is much
more "alive” than data you've seen thus far. You end up with arrays that can sort
themselves, strings that can search themselves, and scripts that can grow fur and
howl at the moon! OK, maybe not that last one but you get the idea...
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party time

A JavaScript-powered party

There's a party, and you're responsible for the vitations. So the first
guestion s what mformation goes into the perfect party invitation?

Where?
Who?

Whatt When?
Mo

The location

|m'|.{.a‘{:.ioh data
pi&plav! /’_ih\li‘t}hah attions. pgli_\"ﬁﬂ

A party mvatation for JavaSerpt would model the data as varables
and the actions as fnctions, Problem 1s, in the real world the
ahility to separate data and actions doesn't really exist.

You're invited to.. /

A Puzzle Party!

What?

// Dlli'ﬂ'ﬁ‘.r

DNage; Cutcber 2th

Flip over! / (o
f’ﬂ y

L] § B
Fuezzier frny

2112 Contoading treet

Location: = A 5280 Urravel Averge
Babfleburg, GA 35007

nsh IR

Whene Condndrum, AZ 35399
UgA

Where? D'rspl.;'fr —-"”1

||| the real world, the wvitation card commbanes data and actions
into @ single entiny an objedl
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bringing data to life

Pata + actions = object

You don't always have o work with data and actions as separate things in
Javascrpt. In fact, JavaScript objects combine the two into an entirely
umque daga structure that both stores data and acts on that dasa, Thas
lunctionality allows JavaSerp w apply real-world thinking o scripts, So
vou can think m terms of “things” as opposed o sepirate data and actions,

When vou look at the party nvitation in terms of a_JavaSeript object, you
get this:

Object

Data Actions

function display(what, whan, where) | function display() |

s
var wWhaty F !
+ = | var whey - -
var when; function deliver(who) | Lunction deliwar() |
e YAT whati
var Wwhare; L |

war wWhen;

Dutside of an cbjett,
data must be passed inte
Lurctions as a-.—&umtnf:s

yar wherej

lnside the iovitation object, data and functions now co-exist and have
closer ties than they had outside of the object. More specifically, Runctions
|‘J!iu't'f] within an object can access vanables mthe obgect withowt having
toy pass the variables mio the funciions as argumenis.

ﬂlljecis link
variahles

and functions
h_)gtti:er inside
a storage
conlainer.

The data within the mvitation ohject s accessible (o the nctions but
hidden from the outside world, So the object serves as a container thal
stores datn and links it 1w code thar ean ke action on it
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membership has iis privileges

An object owns its data

When variables and functions are placed within an object, they are
referred o as object members. More specifically, vamables are called
ohject properties and funcions are called object methods. They sill
store data and take actons on daa, they just dooso within the comest ol a
specific object,

Variapjes

Functions

ke nera) |
hial whan, Whel F i
(w ‘ unttions l'-'zr:m,.._-

ul:}e.r:{ methods

Function display

Pod s

I
deliver (who) |

ra 7
SE where; function

pmpertie

=l ]
Vaviables betome var whati

ﬂhJEE-{ Ffdftl-tit:. o wvar wheny

war where;

function deliveri) |

ronortiss
A = ur\-rl ]
Properties and methods are “owned” by an object. which means they
and methods ' i ; S e ey oy
are stored within the object much like data is stoved inan array Unlike
are ﬂ"lE ul‘lle‘ct arravs, however, vou typically access abject properties and methods using

i special operator called the dot operator.

Ec[uivalents of

\T&l‘iﬂl)les aﬂl:[ /9 Ohfect . <+ -: . ,+ Property/Method

illﬂﬂtlﬂ'ﬂﬁ- The name D'F . The ndme I:‘F the
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Object member references with a dot

The dot operationr estabilishes o reference between o property or methiod
and the object o which i belongs, 10 Kioed of ke how people’s Girst
names tell vou who they are, bul their last names tell vou what family
they belong o, Same thing for ohjects—a property name tells vou what
the property is. while the object name tells you what object the property
belongs to. And the dot operator connects the two ogether.

Mow it's £ wsible (o .'||'I.|1.;1||'j| fru Ingﬂiu*r the data i il,]ilhiIHI']'i]ll
inwvitation oljedt vsing properties and the dot operator:

A det/
Praperty name
Object name.
invitation.who = "Puzzler Buby";
invitation.what = “A puzzle partyl™;
invitation.when = "Octaber 24th":

invitation.where = "“211Z Confounding Street™;

,LT}'-: dﬂ-‘; H?E\"E'Em' 5 uted

to acess eaeh property.

HH';J i1| ;||i|LL'| [h:ll h-'i:”l.'l' lhr* data '.s|'|1.'| the .i{'[i.ll[fl!‘i are :|.]| i:-:|1'1. H!- Hu' sSne
[ll.li!'l.'[. '!l.'(!l”. |:Il.l'll“l ]I.'ﬂl:' lia !HI.FH :.IJHI]"_-'| '-“I':l.'[h.“lg L g [ |]l Ifl I“I “'I'LIIL"I' Il W il
ton be able o nse the data, This makes fakimg an iction on the mvitaion
phject quite simple:

invitation.deliveri):

/ PL Method rame

Al oul ™ -
U!{FF‘[ g

bringing data to life

The c[ot olzem’tur

references a
Prnperty or method
from an object.

R L T TP B T T LT R dasisdaiais

Ihe parly invitation is missing an RSVP property that allows invitees 1o respond with whether
thiey will be coming o the party or nol. Write code lo add an ©svp properly to the Puzzler Ruby
invitation (she plans to allend), and then call the sendESVE () method 1o send the response.
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ask me anything

ny

The dot operator veferentes
the Property and methad
the invitation ai;lJ:f.-!;.

on e

1111111111 b

mvitation sendR SV P,

The party invitation is missing an BSVP property thal allows invitees 1o respond with whether
they will be coming to the party or not. Write code o add an r=wp property to the Puzzler Ruby
invitation (she plans to attend), and then call the sendRsVE () method to send the response.

=: Ha{f!ndm s

This tould also be a boolean property
where true means the person is

attending, Lale means {hc',"rc not.

Q: What exactly is an object? Does il
have a data type?

A: Yes, objects have a data type. An
ohject is a named collection of properties
and methods. Or pul more exactly, objects
are a data type. Other data types you've
learned about include number, text, and
boalean, These are known as primitive

data types because they represent a

single piece of information. Objects are
consilered complex data types because
they encompass mulliple pieces of data. You
can add "object” as a tourth data type to

the list of primitive types you already know
(number, string, and bookean). So, any ohject
you craats o énjr busilt-in JavaScnpl ohysct
you use has a data Lype of object,

Q: Couldn't | just use global variables
and functions instead of object properties
and methods? Functions can access
global variables just fine, right?

A: Yes they can. Problem is, there is
nothing stopping any olther code from
accessing the global variables as well. This
is problematic because you abways want 1o
try and limit data exposure only 1o code that

398 Chapter 9

therejare no
Dumb Questions

truly needs access to the data, This helps
prevent the data from getting accidentally
changed by other code,

Unlofunately, JavaScoript doesn’l currently
allow you to tuly prevent an object property
fram being accessed by outside code. And
there are situations where you specifically
wanl an object property to be accessed
directly. However, the idea is that you place
data in an object 1o logically associate i with
the object, A piece of data tied 1o an object
has much more context and meaning than
a piece of data foating freely in a scrpt {a
global vaniable).

(*)__,: I've seen object notation with the

dot operator used several times already,
Was | really using objects all this time?

A: Yes, You'l find that it's actually quite
difhcult to use JavaSoript without using
objects, and thal's because JavaSeript
itsell is really one big collection of ohjects.
For example, the alert () function

is technically a method of the window
object, which means it can be called with
window.alert (}. The window
object represents the browses window, and
doesn’t have lo be explicitly referenced as

an object, which is why you can get away
with alect () by itsell.

Q_: 0K, this is really confusing. So
you're telling me that functions are really
methods?

A: Yes, although it can get confusing
thinking ol funclicns in this manner. You
already know that a function is a chunk of
code that can be called by other code by
name. A methed is just a functian that has
been placed within an object. The conlusion
arises when you realize that every function
aciunlly belongs (o an object.

Saalert (1) ishath a lunclion and a
method, which explains why it can be called
a5 a hunction or as a method—most methods
have 1o be called as a method using object
natation. In reality, every JavaSenpt function
belongs 1o an object, thereby making it a
method. And in meany cases this object is

the browser's window object. Since this
object is assumed to be the default object if
no ebject is specified fora method call, such
asalert (), it's OKio think of these
methods as tunctions. Their ownership by
the window object is incidental since they
hawve no logical connection to the obiject.



bringing data to life

%B"llﬂ POINTS

Objects are a special kind of data structure that » When placed into an object, variables become known as
combine data with code that acts on the data, properties, whils lunclions become known @ methods,

m  In practical terms, an object is really just variables and Properties and methods are referenced by supplying the
functions combined into a single structure. name of the object followed by a dot followed by the
name of the property or method,

A blog for cube puzzlers

O the other end of the party wwvitation is Ruby, a cube puzzle enthusiast
who can’t wait o get together with her other puzeler lviends, But Ruby
has mere on her mind than ust going o parties— she wanits to create a
blog where she can share her live of cube pugzles sath the world, She's
ready o start sharing her cubst wisdom on YouCule!

T've heard that objects will make my
code easier to maintain when I need to
make changes. That will give me more
time for my cube puzzles!

Ruby has heard that JavaScript supports custom obiects as a means of
creating nore rebost, and olimpacely more manageable code, She Dees
:llhll 1“'1”‘! [llili li s Ht. |PI1IJ_"."‘1' l'\i"ll“.ii.lll'!.' |_'||.‘[ Fh[.ll!';' |Jﬂ'i'ii|’h|' !JE‘J;::E"I“ HI'[
trecd of maintaming them. So Raly wants too start her blog ot on the
right fool by Tuailding YouClube as an object-oriented script using
custom objects that will carey her fae into the puezling future.

Object-oriented _ More cube
YouCube - time!
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be the cube

Peconstrueting YouCube

Ruby currently has a handwritten diary, and she's read enoogh blogs to know
hers will need to congist of dates and I(l".‘il, bt she can't eare out how 1o swore The handwritten
them wsng_JavaScript. She just koows she's sick of writing her cube diary YouCube.

tsocr 16 be Dblog) enncies by med!

08/14/2008 \
Eath entr

tonsists of a date
tombined with a
!4;|-||-.:|J of tent

Got the new cube T ondered, It's aredl
pear

02/19/72008
Solved the new cdbe but of course, Now
I',-n I;‘.{":Ir‘l'f‘j el 5!'}[}1:-{_‘;1'1':; T{:E‘ ar =t O

...-—-"""_'-'-Z'.'
® (3/16/2005

Date of the

En{:'r"r.

Ruby= Lavorike
tube puzzle

= Monaged fo get aheadache foling over
' i 3

Hhe new cube.

Bqd‘f' Levt ok Gottandp.

the entry

0412112008
Founda Tx1x7 cube For sale onling. Yikes!
That cne could be d beast.

R“] I’:r' ‘Il".‘ii!l’."l'i“f"h' I]I'i'i:lﬁ il H[r'-illf_:']“ r':':ll"r\ m'r| \'Iulfln oy sliare H”I.I ACCESS 1T lh-|] Ill‘l' .
pairs of mformaton (dite + text), This sure sounds an awdid ot like whi A custom UL]Ht al'l'ows

JavaScript abjects have to ofler, combinng muluple preces of information

nto a single entity. tl‘e tWﬂ PiECES 0‘[ I)I.ﬂg
data 1o be combined

Blog date + Blog body = Blog object . . =
mnto a smgle entity.
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bringing daia to life

Custom objects extend JavaSeript e

The Javabcript language includes los of handy standard objects; several are redlly ﬂbljtr.":s;
ol which we explore later in this chapter. As useful as these objecrs are,

there are times when they simply aren’t enough. The YouCube blog s a

pond example of this himiaton smee it mvolves adag stomge problem

that can’t be solved with buili-in_JavaScrpt da types...a costom object 15 Etﬁnﬁ

1 order.

Standard Jiu'a.gcri?f
objects

g Jot the gy
gy

ﬁ
PPN

1 &

vaﬁ for the 3 08/21/2008 'W“’h =

YouCube hl'q-ﬂ_f 1 male. © X7 ciube po-

Q Wikhout the help of

brecks, ik might be
J:Fh.g to an;c blog

Hn‘i:.'-l"'lﬁ ind &= arar

Blog body. Clusiom objects allow you to add features o JavaScripe that suit your own

specific needs. In Rulw’s case, a custom object could model a blog entry,
The BJ"& "l"f.il"f't P, using properties o represent the Mog date and body exe. Additonally,
as a tompound data methods can be used o pdd behavior o blog enmes, making i more
type - tombining twe mtuityve 1o create and manage them,
pieces of data inte one In order to bring such a custom object 1o life, however, we must first find

out how custom objects are created...
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caution: construction zone

Construet your custom objects

mince objects have data associated with them that must be initialized when

A constructor is

an ohject is created, a special method called & constructor is required I‘ESPO“SiI)[E 'f[ﬂ"

Li8) ?_"'1‘| ] ﬂhi{"'| “]3 ikl Ili I't][]ltiT:u. .E':'\'l'l'j' CURLOTT ”h-li‘i'| ['l‘fln.[i'f‘ﬁ irH ORI : .
construetor, which s named the same as the olyect. The constuctor is El’fﬂtl!!.g an ﬂ]‘]’EEt.
cilled 1w mitialize an object upon creation. When creating @ custom object,

it's vour job to write & suitable constructor that brings the object w life.

The proferties
a-nd. m:{_‘hgd}i are
preated:

on diaplayi) |

function del R

L Invitation(who, what, when, where);

The name of the
construttor matehes
The ncw]‘j treated the QJ:I'JEE-{ nidme.

biett s f!id'?‘
Ljux \,ﬂ '“vltaﬁm Q—//

Properties

Whia = "Homebody™i

ing® 3 o = "Somepbody”
what YSemething™ war Who i

L
= "gamethiod i
when = “Sometime"; war shat = 3R Tunctien display() |

o amekime”

whate = =Samewhere";

war when -

LU
ngommdbiere”

yar wWhelis =

function deliver ()

W0 erenie an object wWith a constriicion, yoii iise e new apEralon wihich . "-l"————
k'il_'khl:l]"lh l||r‘ [?!?_'i"l"l {']'r‘.‘i.lir:li ]_I'I'ﬁll't"‘i!! Iﬁ E';I]] i"!—'\ l|:|r_‘ tll?j"ﬂ_" 1!1 COTESITLIC IO,

The constructor part af cveating an oliject looks Tike o call 1o 0 method

because that's really what it 5. However, it's important o always wse

the new operator to mitate the creation ol an object, as opposed o just

calling an object’s constructor directly.

The rew operator is used

{-—‘*———/_—' bo treate 3 new ﬂJﬂl}!E{

var invitation =88 Invitation ("Somebody", "Something® Sometima", "Somewhera™):
tﬁg new o) ect is r\\ﬂlt tonstruttor is ( The properties ave set by passing
stored in 3 u’.ahai:llﬂ talled just like 3 methed

ara.,....gy.{:. to the tonstruttor
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bringing cata to life

What's in a constructor?

A big part of the constroctor’s joly 2 establishing the properties of an
object, along with their inital values. To create a property within a
comstrieton, vou set the property using a JavaScript kevword called this,
The this keyvword assipns ownership ol the propecty o the object, and
alser sets its nidal value ar the same tme, The word literally does whi

it means—youte creating a property that belongs o “thus” ohject, as
opposed o just heing a local variable within the constructor

Cmsﬁrut‘{:ﬁr! are
Tht {h:li I:-l:'}fmrd % " " al"HaTS- ﬂ?lﬂllﬂd.
what d'*’:iha&iihf; = function Invitationi{whe, what, when, whers) | as ave ﬂb.]-"d‘ ey
nl:jc{t F\"E‘E'Er-br From this.who = whaos
3 normal variable
this.what = what;

The Lonstruttor
arguments Jre assigred
":ﬂ W ?raf*gr{.g;_

this.when = whan;

thizs.where = whare;

: The tonshructor is Fu‘l‘.

*ngc‘lihtv Jusf. like anty

ather Funztion
Ohpect properties are created and imtadized ina constroctor by using Tl‘[E tl’.iﬁ keyWﬂl‘J iﬁ
object notation (the dot pperavor) and the this keyword, Withow the il .
this kevword. the construetor would not know that yvou're creating tl‘lE key to mahﬂg
object propertics. The result of this construceor 15 the creation of Tour . ;
properties, which are assigned the four values passed as arguments into ﬂl}]ECt PI"OP-EI‘tlES
thie construcio,

inside a constructor.

= Qharnan vanr nannil
=) nlﬂﬂl VUi ruﬂulll

Write a constructor for a BLog object that creates and initializes
properties for the date and body text of a blag entry.

---------------------------------------------------------------------------------------------------------------------

--------- B P
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make it work

mn Write a constructor for a B L o0 object that creatas and initializes

- properties for the date and body text of a blog entry.
15 :imcd. {::{‘:/’"'-_-:H

Suretion Bloglbody, date) [ o RS SRR R T
sdme 3s the The imﬁ' Yext and date
cbject .. khizbady = body, —.ar¢.pased. into. the.

D A GHE 201N ikt i
The this keyword I ... - T eu R
r:F:rrnt'-u
properties of The properties are
the nbjc-‘.f- initialized wsing

tonstructor Frduments
Bringing blog objects to life
Handwritten

The Blog object is certainly shaping up but it hasn't actually been created
vet. As good as it may seem in theory; it's still just a hypothesis vet to be bloy entry.
proven. Remember that the constructor establishes the design of an object

bt nome are physically created ool von use the new opermtor, which then

builds the: object by calling the constructor. So lets go abead and creare a

real live BLog object,

Fellow along with the examles, 0a/14/200% —
Jivdgf.ri?{ available -Fdr download -&- ht‘{?fr" r_.j.,;*_;-1- e e r;ui::-é_!l ordersch itsa rel
Blog u’nj:t.’c. www head Frvstlabs com/books/ h{'}sf . pecr|

var blogEntry = new :-iiﬁi;ﬁr"ljat the new cube I ordered...", "0B/l4/2008");

e function Blog(body, date) |

The Blogl)
Lonstruttor i called
to ereate Lhe nhjtt.{.

The obiett
\ it Lt :d.
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(J:!,: I'm confused about object creation.
Does the new operator create an object
or does the constructor?

A: Both! The new operalor is responsibile
lof setting the objeet creation in motion,

and a big part of its job is to make sure

the constructor gets called. Just calling a
constructor like a unction without using

the rew operator would not create an
abject, and using the re=w aperator with no
constructor would be meaningless.

(w)_: Does every custom object require a
constructor?

A: Yas, The reason is because the
conslructar is responsible lor creating the

therejare no
Dum Cs,uesﬁgnﬁ

ubiject’s propetaes, su williout a constiuclis
you wouldn't have any praperties. And
without any properties, you wouldn't have a
wery meaningiul object,

There i an exceplion to this nule about
constructors, and it applies when creating

a purely organizational object consisting

ot a collection of methods that dont act on
object peoperties, In this case, it's technically
possthie to do without a constructor, But
keep in mind that such an object isn't exactly
a shining example of good object-oriented
programming practices because i's really
Just a collection of related lunctions, Even so,
Javabeript itsell employs an organizational
object for grouping together math related
Lasks, as you leam later in the chapter.

bringing data to life

Q_,l What exactly is thi=?

A: thisisa lavaScripl keyword used

lo refer to-an object. Mare specifically,
£his references an object Irom within

that same object. Yeah, that sounds pretty
weird, and slightly schizophrenic, But it
makes sense once you wrap your brain
around it. To look at it in real world terms,
think about what would happen il you lost
your watch ard someone found il in a Foom
full of people. When they hold the watch wp,
you woulkd probably yell, “It's my watch!” You
used the word "'my” to refer 1o yourself. More
importantly, the ward "my” is used to clarily
that you are the owner of the watch, this
works exactly the same way—it implies
object ownership. So thiz. date
means that the da te property belongs to
the object in which the code appears.

(WWW‘

o

Q& 12004
Gt the new cubs [orderad Ths o real

r_.erJL

garl9ian0a

Soheert therew silss l—.uf__-_'r" SO, i

I'm bored ond shoppng for anew one
. 0a/ 1613005

Monogedtogeto hencinche tofng over

Hhanew cube

GotHtonag:

O 21 2008
Foundn 1] cube tor soie ariine. ikeal
Thertene ookid be a besst,

Create an array of B1og objects in a variable named blog that
is initialized to the blog entries in the YouCube blog. Feel free to
just write the first few words of body text in each entry.

11111111111111111111111111111111111111111111111

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
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sharpen solition

your pencil
e
Ir hwn Create an array of BLog objects in a variable named b1 g that

is initialized to the blog entries in the YouCube blog. Fesl free 1o
just write the first few words of body text in each entry.

[ 420038

[ arderad It areal

var blaog

new Bloa("Got the new cube | ordered ", "08/|4/20087),

- - ru et o e
Gt He nea ol

pac

0311942008

new Blool"Manaaed to aet a headache toiling ", "08/16/1008),

T t = T TF ok re ES T
CTokved Tha new cunes ot SIS, DLW

['m bomad ond Shopom T 0 i o0s.

O&r% L, 2 e T .
Mariaget o gat a haaco b tisliFicy Cvier
fie reow cube

frotraran

Eaeh blog entry is ereated
35 a Blog objeet with its
own body text and date

DRf2I2008

Feard o Talad cubayons

Thtore ool baatens

Y c l dlrht data ?{'ﬂrtd n

uu Uha 'D each Bl"ﬁ- Gb_}l:-:'t is
HEQ‘H? d“f"ﬂ‘ftd -

Combining the array of BLog objects with some JavaSeript code for the YouCube ake

displaving the blog data vields an mamal version of YouCube, Rulw

knows her work is not done, bul the blog s up and runming, and she's

happy with the carly results, I T ——

\‘w(.‘lh-'[hllulhtuhw

I like how the Blog object
combines the blog date and
body text in YouCube.

¢ A

Con the few cube [ ceaved. 1€ a eeul peart.

:Imnihmwu.-hu.fmr.m- T e arull shwopping for a nEw oné

riuuﬂnpl-hnﬂﬂhtmhmnh.ﬁmm
Found & TE?WT cubs for il online. o flopw! That et oowild e o beast.

S Al fEnbrimn

s

Let's take a peek at the code required to bring the B1og ohjects to lile
and make YouCnbe 1.0 a veality...
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bringing daia to life

JouCube Up Close )

<html >
<head>
<titlexYouCube = The Blog for Cube Puzzlers</title>

<gscript type="text/javascript™s

{f Blog object constructor The B!ﬂ&'::l tonstruttor ereates

function Blog(body, dats) | jes.
[ Assign the properties the mmﬂ Fambﬁ
this.body = bodyi

this.date = date}

' (" Blog nbjf-f-df-&-
Ff Glebal array of blog entries

var blog = [ new Blog("Got the new cube I ordered..", "0B/14/2008"),
The !hﬂ"-l'El }thﬂﬁon new Blog("Solved the new cube but of course...®, "08/1%/2008"%),

draws the blog entiies new Blog("Managed to gst a headache toiling...", "08/1&/Z008"}),
the "an dizﬂﬂn“{t_h:l:rh new Blog("Found a 7x7x7 cube for sale online...", "08/21/Z00B") 1;
/¢ Bhogfthe list of blog entries
furnci#fon showBlog{numEntries) |

Adjust the number of entries to show the full blag, 1f necessary
(‘numEntrias)

nusEntries = bloglengths € —— If the sber of bog entries 4o

i
{# Show the blog entriss show wasn £ passed as an arqument,
var 1 = 0, blogText = ""; show all of the enbries.
while (i < blog.length && i < numEntries) |
f/ Dee a gray background for every other blog entry
)

if (1% 2 =
blogText += "«<p style='background-color:#EEEEEE’ =77
i Hiternate the backgroud tolor of the blog

entries so they're easier o vead
f/ Generate the formatted klog HTML code
blogText += "<strong>" + blogli].date + "</strongx<br />" + blogli].body + "</ /p=";

it Sot the formabbed

I
bl :n{ tode
ff Ber the blog HTML code on the naoe L[f_\ Huﬁm- PI to

document .getTlementDyTd {"blog™) « inneclTHL - blogText: Eht Diog  div.
i
</script>
<fhead>
<bedy onlead="showBlog(5) @ "> Wi, ; but
H3>YouCube - Tha Blog for Cube Puzzlers</his The "blog” div, whith starts out empty
<img src="cube.png” alt="YouCuba"™ /= &g{i Filled with formatted Hﬂ!l data.

cdiv id="blog™=</div>
<input type="hutton" id="showall"™ wvalus="Show All Blog Entries” onclick="showBlog{):" />

< fhody>
</html> Show all blog entyies wh—nf
the button is elicked
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why, why, why

Q_‘,: Why is the Show All Blog Entries
button necessary in YouCube?

A: In the current state of the bing, the
birttan is nat necessary at all since there are
ey four blog entries total. But as the blog
growes, il becomes increasingly important

to limit the number of entries shown intially
o the main YouCube page to keep from
overwhelming visitors, So the blog code
defaulls o only showing Lhe first five enries.
The Show All Blog Entries bution overrides
thas detaull by displaying all blog entrees,

A disorderly blog

therejire no
Dumb C&ueaﬁ@ns

(J__, Why is innerHTML used to
show the blog entries instead of DOM
methads?

A: Although DOM methods are certainly
preferred in terms of web standards
compliance, they are laily unwieldy

when it comes to dynamically generating
highly tormatted HTML code. The reason
is because every contamer tag such as
<pand < 5T rong> has to be created
as a parent with child nodes for thei
content. 1nnerHTML isa remendous

Nouliube 1O looks good bur e st withoot s isws, Buby has noneed tha

the blog entries are in the wrong order

they really should appear with

the most recent post first, Right now they are displaved in whatever order
they are stiored. which we can’t count on being chronolomeal.

408

Chapter 9

I just realized that I don't
always write the blag
entries in chronological
order...that's a problem!

convenience in this case, and simplifies the
Yool code consadealily.

Q: Why doesn't the 15 | o object have
any methods?

AI Ambition, that's good! The truth is that
there are plenty of other aspects of YouCube
1o work on before B1og methods become

a true priority, Bul don't worry, methods are
definitely part of the long-range plan for
YouCube. Methods are an important parl of
any well-designed object, and the B Log
abject is no different.

The order of blog
entries should be

most recent first.

-

TS snan0s

Show Al Blog Entses |

Cuare

Got the new cube L onlered. Irs u real peari.
Wsers expett 192008
the topmost ble  Solved the new cube but of course, now I shopping
entry to be the  mngaeey e i
mast vetent.

Mataged i get & beadache toilng aver e new cube. Gt nap,

Umm

Found a 7x7x7 cube for sale onfine. Yikes!

mmmﬂhlm




bringing cata to life

The need for sorting

Buby's sulution 1o the blog ordering problem s o sort the Blog array by

date. Sinee Javascript suppores Jooping and comparisons, it should be

I“L‘iﬁih!ﬂ [EX] tl‘H‘l‘]"l [h“ ]“gl’l 1|It" I]lﬂ;_: ["I“l'if'!“ I;_:I.'Hlli]ﬂ'rl" Ll;lll"ﬁ L LR l:h ”illt:‘l'., il'l]l\i

sorl them mio reverse climmological order (most recent posts s, Swap thete fwo bl
entiries sinte the setond

ong 15 FRoirg ":ﬂﬂh‘t

This blog entry should
a??gar?rrﬂ: sinte it's
+he most vetent.

o Loop through the

bbing arvay, L
e Ciompare the date of each BLog object : E - * o ._ B‘

tor the next one,

e I the next Blog entry s more recent than the corrent
eniry, swap them.

Thias blog sorting solution has some ment and sounds like it could work,
assimang we can work out the details o companng blog dates

Wait a minute! If dates are stored as
strings, how can you compare them to
gee which one iz mast recent?

A date stored In a string Isn’t really a date.

Rubw’s blog sorting strategy has run into a serions snag due to the fct tha
adate stored as asting has no concept of ome. In other words, there s
na way to compare the strings "08/14/2008™ w0 "0B/15/2008"
seee which one 1 more recent because they are just strngs, Althougl a

is possible 0 compare strmgs, such comparisons don't understand the
specific format ol a date, and therefore aren’t able 1o compare the montly,
day, and vear components ol a date when carryving out the comparison.

H'i" I]l"ﬁ TS Wi A0 1]I.H I.k = |'ir“|."i|'llI i'|1 Wl s rrri:ng ||"||" IJIE)E 1'”“1["5 h‘r'- [:;“ =, W
[irst meedd o rethink the manner in which dires aee stored 0 the hlog
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have you seen my dale

A JavaScript object for dating

What Ruby needs is the ability 1o store a date in-such a way that o can be

comparedd 1o other dates. Tn other words, the date needs (0 understand

that 3t s a date, and behave accordingdy, Wair a minwe, that sounds a Lo The date of the
like am object! And ws a0 wrns o, JavaSerpt offers o bl-m Date objec Fivst blog thﬁ'lr.
that could very well be what Buby neecds.,

The built-in Date

Date

Methods that
set date data.

Metheds that
get date data

getFullYear ()

The Date object represents a specific moment in time, down 1o e

ﬂl)'ﬂﬂt resents millisceond. and is a standard part of JavaScript. Although the Date
1 El ohject certamby uses propertics internally, they are invisible 1o you, the user
£ . of the object. You work with the Date object purely through its methods,
a moment 1n time : : : -
— — .—-—-.

Similar to the B Log abject, vou create a Date object using the new
aperator, Here's an example of creatmg a Date object that represents the
current date and tme:

Store bhenevly ______——
ﬁrcﬂ"h‘.ﬂ Date

‘ 1 v oW = new Datel};
obiect in @ vaviable. ar now new .
- This new Date nhjﬂfi
rc?-rt_:-th‘{ii the
sy . Create a Date object suvvent date/time
Within the Date wiing the new operalor
ﬂl]jEll't, t]mg !3 This Date olject s created and mitialized with the corrent date and
tirme, Notice that the syntax for créating a Date object 5 a lon like calling

EIPfeSEEc[ im a function or method, and that's because you're actually calling the

e constructor of the Date object. You can pass the Date () constructor a
milliseconds.

string argument o specify a date other than the present. For example, this
Date object represents the date ol the first YouCube blog entry:

I"‘E d"""::."‘ ?:'!:? var blogDate = new Date("08/14/2008");
he Construt §
-‘v‘tﬁha D'F {:*L \—//
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bringing data to life

Calculating fime

One of the most powerful features of objects s how they inherently know
how 1o manipulate themselves. For excample, think abowt how tricky it
wonld be 1ooea

‘|.'|.||i|"" Ti“" II“['III]!'I‘ 1 ||'- d'-'l'!p.‘i |H‘|'||'H"'" W ‘|'|.i'|n‘"!i o '_'|'1'||l'|' [ELTY A
You'd hawe 1o somehow convert a date mio a number of dayvs from some
known relerence, making sure o factor in leap years, Or vou could just e
the Date ohject do the work for vow...check out this function that does
the heavy lifting with a couple of Date objects:

Corvert From millisetonds
o setonds to minutes ta
hours s da},u, Whew!

The funttion ateepts twe
Date chjetts as arquments

function getDaysBetwear (datel, datez) |
var daysBetween = {ﬂam - antulj. So1a00 v 60 % g0 = 244 ;:

return Math.round {(daysBetween) ;

Simple but ?ﬂﬂ'f‘;'ﬂl-

is is the tode that
Round off +he result and :};{5 :11 Lhe work!

veturn it ~round() s 3 method
of the Math object, whith we
tackle later in fhe thapter

-Fh-l"'i Hi'l“'li”]l H'Tt'i‘l:]"'i r]“' |Hr'h.:'|' ”1- ﬂ“' r:'l-ilt".-—: 111]_.'1'1‘[ ill il hi]l‘lplﬂ" J]il'l"‘ ”|"
code - subtraction, All of the complexaty assoctated with caleulatmg
the dilference between two dates s convenaently buried inside the Date

abject, Our only concern is the result ol the subtraction, which is the
g“tnlrnhtnen;dahli date2) ; number of milliseconds between the two dates. Convert millseconds o
i davs, round ofl the result, and we have a handy litile function that can be
|'1"'|.|M.'1-| '.II:I'!}' [[Illl‘ W Ill'l‘l:l (LN} kli”‘l.\' rl e l“"‘f‘]'l'll['{' hl'!\‘l'l'l'!l e [I'.J1l‘h.

Create two Date objects for the first two YouCube blog entries. Then call the
getDaysBetween () lunction, passing in the iwo Date objects, and displaying
the result in an alert box.
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exercise solution

Create lwo Date objects for the first two YouCube blog entries. Then call the
" getbaysBetween () funclion, passing in the wo Date objects, and displaying
lﬁ tha result in an alert box.

vtion
Create Date cbietts for
Ehe two blog entry dates

Fass the twe Date
objetts as arguments

E to the Fl-h-l‘.{iw

Tive dlates are separated by 5 days,

Rethinking blog dates

While it's great that JavaScript offers a Date object that makes it possible
to manipulate dates intelligently, the YouCube B1og nbject currently still
stoves dates as srings, not Date objects, I oreler to take advantage ol the
leatiires tade availabile ]J'!,' the Date ::i,:jr.l.'l. e el tes :‘|'|'=r|'|:|-{+: thie |11ug
s that the blog dates are Date abjects.

Blog

The date property of the
Blog objett needs o be
converted from a string

toaDatecket o

The question s, can the date property of the Blog object store a Date
abject mstead of o string?
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bringing data to life

An object within an object

The Blog ohject is a good example of how objects must often contain
other abjects. The two properties ol the Blog object are actually already
objects themselves:— both propertes are 3t ring objecs: The String

objects don't really look like olgects because they are created as object The "‘t"“."ﬁ. literal
literals by simply quoting a sting ol text, Date objects aren’t as lexable, aui:nmla'ht.ai!'f treates
and must be created using the new operator, 3 String "hjﬂt'

To create a blog date property as a Date object, we must use the new

GPRErOr W oTeate a new Date while I.‘I'l"':![-lt'lk:' the Blog ::hj-ﬁ:'l. I s The Elﬂj ﬂhjtd: [t t_r-:ai;,:d

sonrnls mightmarish, mavhe soeme code will case the lear using the new operater.

var blogBEntry = new Bleg("Wothing going on but the wsather.",

new Date ("10/31/2008%) ) ;
B }FH ) A Date object is ereated and

\_N passed 'rnfi'ih: Bleal) comsbruttor,

also using the new opevator

|h|-s i H.‘il‘ h"l.'l".l|-i hnh-' il Ynll[ NIl |r|.n1-_; t‘[|1'|"!|-' i!ﬁ. LTS -:'rrutlrd HERE ] nhjﬂ‘l

thal contains two other phjects (i St cing object and a Date object).

OF course, we still need to build an array of' BLog objests inorder 1o Tl‘[

surcesstully represent all of the YouCube blog entries, ¢ new O'Peratnr

Blog creates ohjects

with the lﬂ:l]) of
constructors.

date property.

% Rewrite the code to create an array of YouCube Blog objects

where each date is now a D4t = ohject. Feel free to shorten the

----- R e ]
........................................................ T PP S UM gy
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sharpen solistion

R elin

Rewrite the code to create an array of YouCube Bloog objects

where each date is now a Date object. Feel free to shorten the

Each blog entry s still brody text.
treated as a Errog nl'{jtﬁf—e

var bl

PR Y TR e TR b N e

...new Bloa(" Manaaed to

Etflihﬁ liberals work Fire Lo the
body text of eath blog entry

Dum

Q: Why is the date in a Date object stored in milliseconds?

A: Ferst off. undesstand thal the Dat e object represents

an instant in time. If you could chick the Pause button on the
universe, you'd have a frazen moment in ime. But you wouldn't
have any way 1o tell people when the moment occurred without
soime kind of reterence. So you decide on January 1, 1970 as the
arbitrary relerence point lor your moment in lime, Now you need a
measurement fram this ofisel. Maybe It's 38 years. 8 months, 14

days, 3 hours, 29 manutes, and 11 seconds, But thal's & cumbersome
wiay to keep rack of a time oftset. it's much easier to stick vith a

single unit o measurement, one that is capable of representing the

= [ rew Bloa{"Got the new tube | ordeved ",

peip o ot e, A ol

therejare no
b Questions

new Date("08/14/2008")

$rprpebeeadddadas = eyt R T PP e LT ]

“__grhgﬁﬁ:a_-i}hgmnl;lrﬂ;--", nEw Da‘f::{':gﬁﬁﬁflﬂﬂﬂ‘“}},

------- CEL

-------------- S Py ]

The date for each Bfog obiect
is treated a5 3 Date uh_juf.

tiniest fractions of time. How about 8 milisecond? So mstead of
all those different units of time. you now have 1,218,702,551 000
milliseconds. Yeah, that's & whole bunch ol milliseconds bul big
numbers aren't a problem lor JavaScripl,

Q: Do | have to worry about converting milliseconds when
using the Da b= object?

A: It depends. The Dia t = object includes several methods for
eatracting meaningfil parts of a date that avoid dealing directy with
milliseconds. However, it you need 1o deal with a difference between
twa dates, then milliseconds will almast cerainly enter the picture.

| \IIII.I.E'I’ POINTS

m The standard JavaScript Date objecls represents an
instant in time, expressed in miliseconds.

s [he Date object includes several methods for
accessing the different pieces and pans of a date and
lirme,

m  The Date objectis smart enowgh o know how o
manipulate dates mathematically, as well as compare
dates to each other,

s Like most objects other than St ring, you create a
Date object using the new operator,
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bringing data to life

Pates aren't useful...for humans

With the date ety of the Blog obyject converted tito a Date object,
Rulw i ready to wirn her attention back o sorting the Blog entries by date.
Well, almost peady: Tr seems she has introduced aonew problem i that the
dates of the blog entmies are now extremely crypuic. Ruby suspects thin
users won 't really care abow the nme zone of coch post, and it will only
distract from the YouCuobe experience. Clearly: the mjection of Date
objects into Youlube needs to be examined more closely!

The blog dates ave quite
messy infarmation overload!

@O0 YouCube-TheWogforCubePuzrlers
YouCube - The Blog for Cube Puzzlers

14 2008 (0:00:00 GNT-0500 (CDT)
%&?ﬂ' cube 1 ondered. It's a real peard.

19 2008 DO:00:00 GMT-0500 (CnT) ]
‘Eut:-uﬁlunlmmw ruhe but of course, now 'm bored and shopping fior i mEW OnE.

(0:00:00 GMT-0500 {CDT)
“pmh.“ﬂl: mmﬂm wiling over the new cube. Goita rap.

The Date object change made
sense at the time but now the
blog dates look horrible. T don't
even remember writing code to
format the dates.

Aug 21 2008 00:00:00 GMT-0500 (CDT)
ng:d ﬁ:?ﬂ ube for sale onling. Yikes! That one coiilkd be 2 beast

Smow All Biog Entries |

Dane

Mel aihe d_ oAbz dai

Il Wiy UG LNC OdTes

lock bad, but the blag’_/,
entries still appear in

the wrong order uﬂh:l

I‘{IIlI'!. .Ih il |Ii| !]IJ-I'..I‘.ll‘fl -I|H|||| Hlll' i I"LEJI'iﬂ_' 1"I-IHI: :|IIJI' ililll"i |H‘1'i||.|‘il:' hhl‘
doesn L recall writing any code (o display thim, All she did was convert
date strings into Date objects. Are evil JavaScript lorees conspiring to
make her dates ugly?

you are here » 415



there's gotta be a bettor way

Converting objects to text

Fortunately, there are no evil [orees to blame for the ugly YouCube
dates: In facy, 1% the very patural forces of Javaseript objects thar are

responsille [or the dare formaning

the dates formanted themselves! Tt

works like this; every JavaScopt object lias a method called toString ()
that attempts 1o provide a eext representation of the object, The cryptic
date is the output of the Date object’s defanlt toString () method.

var bloglate = new Date ("08/14/2008"7) ;

alert (blogDate.tas

The slick part of the toString () method s that it auromatically comes
mito play when an obyect 15 used in o context where a strng s expected,
For example, the blog date alert code could be rewninen Bike thas, and

resull mthe exact ssme outcome:

tring ()}

T|'lt M‘EHHE{-}
method reveals
how a Dats
“hJﬁﬁ":. also kf.:F;
track of the Lime.

alert (blogbate) ;

The alert() funtion expeets a shri
10 JI:J-«c toString() method is ealled 2
behind the stenes 4o provide 3 string
vepresentation of the Date object

The tStringl

method pmvicles a
string re]nresentatinn
of an object.

416 Chapter 9

-

The Jm!:{;?gf} -«-H:ht:ld i
.i\lrh: helptul in ?-.-.?w ind 8
shring vepreséntation ‘? '
date, buk it also appears 1n
other nbjﬂ!’c.i too.

.

Since the alerct () function expects a string, the Date object is smart
enough o know that it must provide a string representation of el So it
calls upon the toString () method 1o handle the sk,

This taoStri g ) Fsness wonldn™t be a ]}1'::|:r||:-||1 exeepl fivr thie Gt
that YouCube really needs dates (o be displaved in an easy-to-read format,
such as MM/ DEY YFTE. Botom hine, it doesn't look as if YouCube will

be able to ke advantage of the default string representation of the Date
abject made possible by its toString () method.



bringing data to life

Accessing pieces and parts of a date

Buby needs a way to customize the format of a date, The key o custom
formatting a Date object 1 accessing the individual pieces of the dare,

such as the month, dav, and vear Then we can reassemble a date m The month of Lhe
any forman we want, Fortunately, the Date object provades methods for date as 3 number
accessng these pieces of mlormation, between O and I]

The day of the
month a3 a number

Zﬂwjl and 3.
uga\

2 The full 4—digit year

Pay close attention to
the values returned
by Date methods.

The Date object actually supports a lot reore methods

thvan these three, ]rn:\.'i(]]rlg‘;tll kireels oof dhfTerent wiys s '

Lo acerss e date and tme of o Date IIIJ_iH'I,. Hivwever, watc}l lt" The gEWGﬂfﬁﬂ method

these three methods are all we need o whip the YouClube returns a month as a :
blog dates into shape, . number between 0 (January) and 11 t

(December), while getDate() retums the
day of the month in the range 1 to 31. :

@ Fix the cryptic YouCube blog date problem by rewriting the code

that farmare 2 hlaa antre and erarac it in tha BT AaTow s variabla
LETEI DA 10 EERLD BN AV EIEL Y S SUIE B N T S b A L W B

Make sure the blog date is tormatted as MM/DLSYYYY, Here's the
original version of the code:

blogText += "<atrong=" + bloglil.date + "</atrong=<br />" + blogii].body + "</p=";
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sharpen solistion

- erenyou pe

mn Fix the cryptic YouCube blog date problem by rewriting the code
that formats a blog entry and stores it inthe b LogText variable,
Make cure the blog data is formatted as MM/DDYYYY. Hore's the
ariginal version of the code:

blogText += "<gtrong>" + blogl[il.date + "</strongz><br />" + blogiil.body + “</p=";

blogTest, 12 <strong2’ 4 (bloali] date,

We get move

tontrol hjr{ml; ........................................................................... da& dbd.
H""‘a on the Eﬂd‘l piece 'ﬂ'F 'Eh! date is The Hﬂ\\a ISP _YE
Date o ..ttL_Ftn exbracted ;rm the DJ‘E-E is mow Custom b;lIHE (L "I::I:
format itselt. object by calling methods. MM/DD/YYYY format

Pates make sorting easy

Mo that the blog dates have been successfully converted o Date
objects, which are much more sutted o sorting than stings, it's time to
revisit the blog order. The probilem is that the blog entries are currently
dlisplayed in the same arder that they are stored in the b1 og array,
which wn't m'n:mﬁiril}' 4‘||1'u|]nh1:|-_1|'||:‘;1]. Mot h]u;_{.\i are 11i:¢.]}b|'!,‘ﬂ'| 11 Feverse
chromological order, wheres the most recent posts appear est m e lst of
Blog entrics, Knowing this, 1#1°s possible o revisit the original blog soding
strategy:

hrﬂ"h' el hamg D‘;ﬁ
o bjecks that can be

n L) 1 H " L] A - - L) -
vy Loop through the Dlog array: L/' tompared to eath obher.

Compare the Date object within each B1og object to the next one.

©0

I the date of the next blog entry is more recent than the current entry, swap the entries;

Although the date comparison part of this strategy certainly looks much
less daunting with the help of the Date object, the rest ol the plan still
valves a fir amount of custom coding. Sorting a sequence of data sure
does seem like a commeon programming problem that has been solved
many tmes before, You hate w retnvent the wheel.
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bringing data to life

Wouldn't it be dreamy if JavaScript
had seme kind of built-in sort
feature that took the drudgery out
of sorting a sequence of data?
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sort jf out amangst yourselves

Arrays as objects

Clould it be that an array is capable of sortng wself? 1§ a date knows

how 1o marn disell into a string, i0s not so far-terched o think that an

array might be able o sort itsell For thar w be possible, however, an

array wontld lave o be an object so that the somting could ske place ma
method, And mdeed s, Bemember this code from the Mandango seripe!

| length is an arvay obieet
The ceats gana'l:l!t Prﬂ?tt{]r that tells Yfou hiow
i5 an arrdy: many elements ave in Lhe array.

S0 the cat’s out of the bag, arvavs are objects, but does that mean they can
sort themselves? Not only do arrayvs have properties such as length, but
they also have methods that act on the arvay data, bringmg it w life. And
wies, Lhere's i method named sort () thar sores the datam an armay, Let’s
e hionw 11 wiorks:

-
-

r“—"'“ﬂ"'w e Serts the arvay r_ﬂ_n_r.:.__-h
V T — in mt.rt&!ihﬂ, H

rumerital order.

The sore (b method changes the oder o the elements mside the array,
The default sorting behavior 5 m increasing order, so the nums armray
marns into this:
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bringing data to life

Custowm sorting an array

The defanlt belavior of the Rrray object’s sort () method s often nol
enwitghs The good news is that the sorting behavior is determined by a
comparison function that sort () calls i handle the comparson of
each sorted tem inan array, You can foe-tune the sort order by providing
wour own version of this comparison lunction, Here's an example of what
the tuncuon tvpically looks like:

[ T rgmals i b
function compare (%, ¥) | drrdy items that ave beng

Y i Lm?ﬂ?fd _Fm_ “,r{:m.& ?H'r?d'its.

return: % = ¥

| T}I-E T'E'Eln'rn ﬂiug d&t’l‘mln{s

whether « 3nd y stay where
‘E"l:'f are in the arra? or Yy
9ets sorted ahead of x.

<0
Sort x ahe

The veturn value of the compare () function is a number that

I . : il o ¥
cletermines the vesulting sort order of % as 1'::|]1]:|-;||'H'| e . ad '

Don't sort —leave
x andl v as they are.

>0

Sort v Ahead ol X

compare (x, ¥)

Yo custonn Compare {) function s "||I'[r*i't:1{| e thie arriy .\irrr[ing
equation when vou call the soct () method—just pass a reference o the
compars () function inlo the method,

The arvay sort is now

nums. sark { ) tontrolled ."'T the tustom
%@q / gh?a'rc{] Funetion

.1 S
Write the eade for a custam comparisen function named

comparsa () that sorts YouCube blog array entries in reverse

chronological arder (most recent first], Hint: E1og objects can be
subtracted from each other by simply using a minus sign.
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sharpen solistion

hhtmn Write the code for a custom comparison function named
compare () that sorts YouCube blog array entries in reverss
chronological order {most recent first). Hint: Bl og objects can ba
subtracted from each other by simply using a minus sign,

I D e e G
T"Il!ic 'E_wu ﬂi
arqwnents ave  ...Yehurnbloal date —blaldate i i e
Blﬁa th!f-'EI
iim!.: {.I'IE 3"'""'4‘{ ............. ””"""I.I""""E-""";‘L;”""”.I””””"""""" A
tontains Blog Subtratting the kivst d We've subtracting the two d
'Dbjtl‘.'ti From the setond vewlts in 3 a5 mumbers {mi||ir.sﬂgltmds] e

veverse thronological sort

Sorting made simple with function literals

When vou think about the role of the arvay sor t'iJIIII'.Ii-I]'i.'iEEIIL fumetion, s really
only used by the sort () method and nothing else. Smee i is never called by
any ol the YouClulwe seript code, theres really no reason Bor it o be a named
function.

Eemember functon literals from the thermostat in Chapter 67 The

compare |} lunction is an excellent candidate for a function literal becanse
of b it s used. In fact, YouCube blog sorting can he Hiﬂll!]iﬁl.ﬂ b comverting
lll!' c‘::_‘:unpﬂ re 1‘} HIIII:'lil:JII 'iIHI bk t‘”lll'l'il i I'il.l‘.'l'i.ll IIIL]".N I\uli"!h.‘it"fl l.llll'l‘i'| |_'|. 'iII[l' [l"H'

gort () method.
L//—_\—\\ The function literal is

dssed
blogysort (function(blogl, blogl) | :\_::; ::;.‘Eﬂ?' r::d‘f-ht
methad.

return blog?.date — blogl.date;

,'!L'Ni a dlevoul [:u..-'.?:],f'r, Rllh", i% :||| alwoiat 1'[15:‘51'1:1;1& ,-"l.|11’| i'ri |||'i!'i s 1||'.:|I
ecptes 0 eliminating an unnecessary named function et s veally just a
sicdekick of the soct () method, Ruby is so bent on elliciency, in fact, that

she doesn't see why the comparison [uncton needs to ake up three lines : F“";’b"“ literal

of code, Although the organization of_JavaScript code doesn’t make the - "'T “:ﬁ"t‘“ 8
e & 5 o i L + 3 £

code run any differently, i this case the functaon literal s simple enough ingle line of tode.

theat 1t makes some sense shomking ot asmgle boe ol code, [\_)

bleg.sort (functioniblogl, blogZ) | return blogl.date - blogl.date; |):
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(‘\{: Does every object have a
toString () method?

A: Yes, Even il you creale a custom
cbject and don'l give ila toString ()
method, JavaSenpt will at least report that it
is an abject if you use itin a context where
a string is expected. Granted, the string
won't be very meanmgtul but it's up o you
to provide a toString () method for
clsstom objects if you want it to convey
meaning abioul the object,

thereqire no
Dumb (iueaﬁgnﬁ

(J_, How does the sorl comparison
work between Date objects?

A: The geal of a sort comparnsen function
is to return a number whese value controls
the sarting of the twa amguments. n the
case of comparing dates, you want the maore
recent date to be sorled first. The more
recent date is the larger dite, so sublracting
the second date from the first date achioves
the result of sorting recent dates ahead of
later dates. This means the second date is
sorted abave the first date only if the second
date is larger {the resull is greates than 0},

Ruby and her cubes are happy

The Youlube Blog s now approaching Ruby’s vision ol a cube puezle
blog that shares her every cubist thought with the universe,

YouCube - The Bag for Cube Puzzlers =

;e . . Yessoes
YouCube - The Blog for Cube Puzzlers

ﬂmdﬂm.‘ﬂﬁ!m-uﬂmuhi beast.

R19/2008
Tolved the new cube but of course,

I'm bored and shopping for a new afie.

Wﬂﬂllwﬂmw

B/1472008
Got the new cube 1 onfered. It's u real pearl.

Shaw All Blog Entries |

Dame
Tl"lf hlﬂa En{ﬂg_{

are ‘“'dcl'l!d mast
recent § irst

The dates are
neat and elean

bringing cata to life

(1-1: How does the Array.sort ()
method know o use a custom
comparison function or a default
comparison?

A: This decision is made based upon
whether or not an argument is passed

inte the sorct ) lunction. I there is no
argument, a defaull sorl comparison is
assumed. [t an argument is provided, it is
Interpreted as a function reference and used
as the basis for comparing items in the sort,
S the comparisan lunction reference is an
optional argument

I lave my bleg

almost as much as

my puzzles!
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a word search puzzlie

Searching would be nice

Youllube s running pretty smoothly but several users have requested a
search feature that allows them o search all of the blog posts. Since Ruly
plans on eventally having lows of blog posts, she agrees thar this could b
avery homedy fearare, especially over the long haul,

A seaveh strir-ﬂ i enterved
and then used to seareh
— Elng I I?x?x? all of the Hoﬁ Eod}' Lot

A search feature would
allow users to search through
all of my blog posts just by
entering a search term.

Rubw just needs a plan for how to code the search fature
in YouCube...could objects possibly he ivolved?
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bringing data to life

Searching the blog array

Asearch featwre lor YouCube imvolves looping through each entry i the
blog array Inoking for matching text in each blog post.

Search the Blog ] |?x?)t?

et

This design makes a lot of sense but how in
the world do I search for text in a blog entry?
I'm perplexed. but I know there's a way!

Get search text from user.

Loop through
blog entries.

Check for text
match in each
blog entry.

Baii out of the ioop if
there's a match.

- .%;’pwnw
PTOWER

How could you go about searching YouCube
blog entries for a matching string of text?
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stringing it together

We already know that a string is really
an ahject Sais it possible that string
could just search itself?

A string is a searchable object.

You're mavhe starting o figure out that objects are
everywhere o JavaScript. Sirings are objects, and
inchude lots of handy methods lor mtersenng with string
data (text), And yes, one o these methods allows youn o
search lor a piece ol text within a string. A string within
astring s sometimes referred to as 2 substring,

Search 1o see i

the string conLaing
5 o ':El":alh mhd‘j‘ln&
indexOf i'-“‘(\_)
Find out wheve 3
.

is located in the
toUpperCase ()

s{ﬁh&-

Comvert, the string
4o lowertase or
yr?ﬂk’fﬂ!!-
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bringing data to life

Searching within strings: index0£()

The index0f {} method allows you to search for a string of wxt, a
substring. within a String object. The substring s passed as an
arpument o the index0f () method simee you call the method on a
String object, there’s no need w pass anyvthing else, The indexOf ()
method retwrms the mdes where the substeing 15 located, or -1 i there 15
no match.

var atr = "Got the new cube ordered. It*s a real pearl.™:

alert [#t;,.iqﬂuﬂf 'ti"nu_'.g.‘"}:'] i

N J—

To understand where the number 8 comes from in this example, vou have
to Jook at a string very much like it's an array of individual characters,

10

II|[IIIIIIHIIII[IIIIIIIIIIII]IIIIIIIIIIIIIIII

the new cube I ordered. It's a real pearl.’

The searth string "new” appears Eath ehavacter in the string
t index @ in the string s located at a unique index
that tounts up From O at
When indexOf () sused o search for a siring that doesn't exist, the the beginning of the sbring

rissult of the method s -1

The vesuld is | sinte the
s2drth -"EYrI'vE' doesn't aprear

var zearchindex = Str.indexOE("uised™);
| . R in the Stwi g -u‘LrL]_:c.'t

Below is one of Ruby's favorile riddles. Identify the index of each occurrence of the substring

Ei -s "ouba® in the riddle string.

"A cubist cubed twe cubes and ended up with eight. Was she Cuban?"
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exercise solution

Belfow is one of Ruby's favorite riddles. [dentity the index of each occurrence of the substring
"cube™ in the riddle string.

LutioN _ The beginning of i
si:rlnﬁ has an index of 0

Isr.l‘l.‘, ‘th:
answer obv iows?

and ended up with eight. Was she Cuban?"

The substring Q'ﬂnt :ub;{hhﬂ
ndex 15} mndex is [9

Searching the blog array

String searching sn't wo diflicult thanks to the index0f () method of
the String abject, bul Ruby stll has an entire blog w search. Her plan
is 10 loop through the array of blog entoes, and use the Lndex0F ()
method 1o search for a substrmg within the body text ol each blog enry,
I there is o match, she wants to display the blog entry inan alert box,

Before writing a lunction 1o handle the actual blog search, the YouClube
Blog needs a text Geld for the search wexn as well as a button for initiating

i seqreh,

<Input type="button" 1d="search" Ualue="$§_’ﬂ:§-‘ﬁi§ the Blog" conclick="searchBlog(ls" />

<input type="text" ld—"mrght.ﬂt name="searchtext" wvaluys="" />
The Seavth button ealls

Blog search text 1s actessible Coaven dext! the searehBlog() funetion
thm.5h the searchtext (D to search the blog
Search the Blog |[7x7x7 €<——

Wiih the HTML search elements in |Ji:||'1'. all that's lefi s 1o pul togetler
the vole for the searchBlog () function. Sinee the function uses

ar alert o display the search results, there's no need o return any
information from it. There also asn't any need lor an argument simee the
function directly reads the search text rom the HTML text field,
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bringing data to life

JavaScript Magnets

The YouCube ssarahBlag () function is responsible for looping
through the array of blog entries and searching for matching text
in a blog body. Help Ruby finish the function by filling in missing
code with the magnets, Hint: The matching search result should be
displayed with its date in the form MM/DD/YYYY inside of square
brackets, followed by the blog body text.

function searchBlegll |

ym "y _oyvalua)
var » d_o..:urnen[_l:_iel’_ElEI'L’IF'_'n'LE}’[Gl: !

. 3 {
for (var 1 =07 1 = ¢ Itk

// See if the blog entry contains the search text

tf (hlogii] coLowszCase (] . indexOf (searchText. tolowerCase()) 1= —1) |
il =1 e
_____ i e PR L
atert("(* + (bloglil. + s s e
............. . weas i : e 2 o LS
blogii] date.getbate () + "/ + bloglil. sgatfull¥ear i) J
bloglil. i
break}

/{ 1f the search text wasn' ¢ Found, display & message

LE (1 == '

‘ ; spreh Faxt P
alert ("Sorry, therae alfe no blog entries rentalning the searcn CLext T
s y Tthe

el L l bleg.length '

) -

‘ getMonth () '
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JavaScript magnets solution

JavaScript Magnets Solution

The YouCube searchBlog () function is responsible for looping
through the array of blog entries and searching tor matching text
in a blog body. Help Ruby finish the function by filling in missing

code with the magnets, Hint: The matching search result should be First arab the search
displayed with its date in the form MM/DDVYYYY inside of square tent from the HTML
brackets, followed by the blog bady text. text field. y

function searchBlogl) | [\—/
I ﬂ ﬂocument.qetElemen-‘_B}'Tdi”II valuag

Wl !

for (war i = 'j; i fl blog.length I-’ i)

// See if the blog entry contains the search text

tf (blogli] L tolowerCase () .index0Of {searchText.tolowerCase (1)
N

= -1} |

alert("[" + (blog[1]
_|-\.|" F " " +
blogli).date.getbate() * wir 4+ hlogli]. getFullyear (] +

break;

)

15 = s maoE
{/ Tf the search taxt wasn't found, display & messag

{f {i == | blog.length W)

= w1 g i = Coni <4. he sarcn Text. )i
2rt = efra ara o olo gntries Cor taining T 3
al { QLY 1 =

: The matehing bloa entry is form
i i cqu: F"f l"'“ﬁ I':"J’ﬁha J"* with MMHD'%H ‘r’f‘.’:Isi:i::ui&d
medns ar loop has eyeled i

theough all of the blog e tkets, kollowed by the body text
without finding a mateh
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bringing data to life

Searching works now, too!

Youllube 2.0 0 now complete with asearch leare thal relies heavily on
the search capabilities built inw the 5tring object. 1% a great example
“r |"H|||'||' |r| |_.I|."I.'|"i ['Ir'-lk‘l' Llillil illi'!i"u'['.. i[| ]i'i.‘-i L Kl Hl'l'[lill:_{ il .‘i"'i'l'l;_:'\. UI— (5t | I'|'||.||'ﬂ"
clata) o am enaty that has a behavior (0 ean search iselll. And perhaps
more importantly it kept Ruby from hiving 1o invent her own search
routine, allowing her o focus on writing her blog,

s |
ant VouCubie = The Blog for Cube Purzless =

Ynu(‘-ﬂ'bl-Thl:Blntl'urCuhc Puzzlers

{8/ 29/ 2008] Met up with some fellow cubers to discuss
the prospect of & TxTx7 cube. Mixed feslings.

Ew)

spaich the Blog H?uhr

wiet up with some wmrmuwd: 7xTa7 cube, Mixed
faphings.

Blog searching

Thﬂummu}ﬁulbun.

' is awesomel
g;mdﬂﬂﬂmhtﬁiuhmlw.‘rku.

Whmmwdmwl‘mwnﬂ shopping for & new onc.

f{lmlpﬂmgﬁlmhtmihgnmﬂwwcu&.ﬂumnlp.

‘Eﬂmhm cube 1 ordered. It's o real peard.

Ehﬂ#lll'l_ug[ntﬁnﬁ .

e

Rulw is thrilled witl the new blog feature, but she’s not one 1o
rest on her laurels. She already has YouCube 3.0 in mmnd...
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really, none of them are dumb

Q_,: | still don't quite understand how
every string is really an object. Is that
really true?

A: Y¥es, Every single string in lavaScrpt
is an object. Il you pul your name in quotes
in JavaScript code, asin "Rulby", you
Jjust crested an object. Although it may seem
like overkill, the upside fo JavaScript treating
every siring as an object is that every string
has the ability to do useful things such as
know its own length, search lor substrings
wilthin itsell, and so latth

Q: So | get that a string is an object,
but it also seems to be a lot like an array
with the character indexes and all. Is a
string also an array?

A: Ho. A string is most definitely nat an
array, However, it is true that many of the
String methods aperate on stning data
asitit was an array of mdividual characters,
For example, the characters within & string
stant at index 0 and count up a character al
a lime: a5 you move through the sting. But
youl can’l access o character within a string
Lsirg square brackels ([ 1), as you can with
an aray. So while it does help ta think of the
characters within a string as being similar to
elements in an aray, you don't literally work
with a 5£ ring object the same way you
wirk with an A ray ohject

therejare no
Dumb C&uesﬁ'@ns

Q_,: Codld the searchBlog()
function have used charnt () instead
of index0f {} for the blog search?

A: No. The charAt () method only
searches lor a single character, which
wouldn't be very helplul in searching the
blog lor & phrase of text. The indexCf ()
method searches lor a siring, not just a
single character, and is the best tool for the
jobyin this case,

Q__,: Is it possible to search a string for
more than one ocourrence of a search
subistring?

A: Yes, The indexOf () method
defaults 1o searching for the first occumence
of the search substing. But you can pass

in & second, optional argument that tells
indexCf () where fo start the search,
So let's say you're searching lor the string
“cube” and you've fourd a match al index
1. You can call indexOf () again with
a second argument of 17, which forces it to
slart searching at index 12, So the genesal
solution is 10 pass the previous search index
into the index0f () method lo continue
searching throughaut a string,

Q: What's the purpose of the two
calls to toLowerCase () inthe
searchBlog () lunction?

AI Great question! The answer has to do
with the problem of case when searching
for text in the blog. If someane searches the
blog tor the word “cube’, they probably want
all matches lor the word, including "cube”,
"Cube”, "CUBE", and any other varialions in
the case of the word, A simple way o qet
arourd this problem is lo convert both the
search substring and the blog body text

Io a common case batore camying out the
search. Abhough the searchBlog ()
function uses toLowerCase (), the
tolpperCaze () method would work
Just as well. The point is to remove case
from the search entirely.

3 \BIII.I.E'I' POINTS

object 1o a lext representation.

s The toString () method is used to convert any ]

m  Amays and stings are both really just objects, relying ]
on the standard Arvray and St ring objects in
JavaScript for their methods and data storage,

The =act () method of the A ray object can be

used 1o sorl an array in any order you wanl.

The index0Cf {} method in the S£ring object
searches for a string of text within anather string,
refurning the index of the search siring location.
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bringing data to life

A randowm YouCube

Ln the neverending quest to keep users interested in her blog, Ruby has
come up with one more addinon o YouCuobe that she thinks her tellow
puzilers will enjov. She wants 1o add a Random buron thar allows visitors
o view @ Blog entry at random,

A random blog feature adds
a touch of fun and mystery

to YouCube. I'm all about fun Ruby, eube puzzle
and mysteryl blogaer and woman
Iﬁ"F m?‘?tflr‘:lr

i -:@3“’&&“
‘PQAQWEWR

How could you go about choosing a
YoauCube blog entry at random?
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everything has is place

The Math object is an organizational object

lo help Ruby add a random feature to YouCube, we desperately need a

way o generate random oumbers. This invelves asing a built-in JavaSeript

obgect that o't gquite as “alive” as some of the other objects we've used.

The stanclard Math object 15 where random numbers can be generated,

an 1t s a unieue objeet o that it doesn™t have any daga thar changes, and Round a Floating point
no methods that act on mternal data. rumber to an integer

Rﬂ.lhd a4 ‘ij'hlhﬁ
?ﬂlhf rumber DOWN
/ﬁ! an :hhﬂ.ﬂ-.

Reund a -F[u.ﬂ'.lh'a
e\_/__, foint number UF to

an In‘hﬂﬂﬂ‘
The ln&{:h!ma-f-_ig,gl él ﬁtncra{e ]
Mh*tiht 3% random number
between O and |
The Math object is an organizational object, which means it is just
Y 1'e:||1‘1,'1i1‘11| uf '|'|'|;,!r]|—n']:Ll1,'d IIﬁ]i!j.' 1"||:"1]||:’;| s Fm:’l CONSsLAants, '|1E|PE‘1’: areno T]'IE Mﬂth 01]

ject is

vartables, which means the Math object mamiains no state—you can't use i
it wo store anything, The only data it contuns are o few constants such as an or t

F1(5.14). The methods in the Math object, however, are quite handy: For .
one, the random () method generates a random Hoating pomt number M tl'lat l‘lﬂﬂSEﬁ
between [ and 1.
math methods and
constants.

Write the results of the following calls to Math methods.

Math.round (Math.PI)

Math.ceiling(Math.PI)

Math.randomi{) = = = 3 icciciceiosisiun:
— Answers on page 436.
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bringing daia to life

The Math object Exposed

This week's interview:
When math functions collide

Head First: OK, 'm veally confused. You're an
ohject, but I'm hearing that vou don't really da
anything other than hold a bunch of mathematical
methods and a few constants. I thought the whole
point of objects was to make data active, You know;
wiap up some data and then have methods that do
cool things with it

Math: That's what corventional JavaSeript wisdom
leads people to think, but oot all objects are about
bringing data to life. 1t's perfectly acceptable for an
object to play the vole of orgamzer, like me.

Head First: Bur conlelan’n all those miath methodls
hawie qust been ereated as standard Runetions?

Math: Yes, they couldve, but vou've lorgeting thi
the JavaScript lainguage is built out of objects, S0 in
reality, there’s no such thing as a “standard”™ funcoon.

Head First: But I can create o funcion ousce of
an abject and it seems 1o work just fine.

Math: Raghe, but in reality all functions veally
are methods becavse they belong 1o an ohject
somewhere, even il it's hidden. This helps explain
why there are no “standard functions.”

Head First: Al T sce T starting to make more
semse why vou contadn those math methods,

Math: And don't forget that just becanse [ dont have
internal data that gets mampulated by my methods,
it doesn’t mean 1 don’t play an important role in
Pt any ohjecl.

Head First: What do you mean?

Math: Well, mmagine a group ol people who all share
a common interesl, such as cube puzzles, In many
cases, such people organize together so that they can
iteract with each other about they interest. While
rath methods aven’t exactly as social as peaple, they
o benefit from the organdzation 1 provide.

Head First: You mean ecavse theyre all related o
A COmImon interest.

Math: Yes! And that interest s carmying out
mathematical tasks, such as rounding numbers,

CArTVINGg o0k rigonometne operations, and

generating random numbers,

Head First: You mention senerating ranedom
nunmibers, ve heard vour numbers aren’t truly
random. Any truth to the rumor?

Math: | have 1o confess that no, they are not truly
random. And neather are most computer-generaned
rancom numbers. My random oumbers are
Hpaendorandom,” which is good enough [or maos
siu Lo,

Head First: Pseudorandom, is that like
prendo-science.or pseudocode?

Math: Uh, no and ves. No, nothing ar all Tike
pretchi-science, And ves, o iude like psewdocode
since paevdocode s miended o represent the idea
behind code without sctually being code, In the
case of pseudorandom numbers, they approximate
randomness withou troly bebng random.

Head First: So, can T trust that paeudorandom
ptmibers are sulliciently random for most JavaScrpt

.'4[1.|1|I1'1':||'i1 s

Math: Yes, and that’s a good way to put it:
“sufficiently random.” You probably wouldn't want
to trast paevdorandom numbers oe ssues imolving
naiyonal F-t'l':il'lj-[':n'. int |:|'u~':‘ wiork ereal [ iu_if*rliuf_:
randomness o everyday scripis,

Head First: Got it Well, thanks for vour time., and
vour honesty regarding random numbers.

Math: Glad 1o do -Il...[ﬂ'lll kioww 1 ean't lie.
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exercise solution

Write the results of the following calls to Math methods.

e 3!'1|‘ vounds o S The -Ctllms (round ""F‘}
Y \3 of 314 4 4
Math. round (Math. PI) oo O )
Fa
Math.ceiling (Math.PI) Y.

? Eaf'r‘\i', it was a
T}1¢' 'Ii-rng ﬂ.‘-‘ £—h¢ * m{} <\\-/4'Erl€k ﬂlut_"rt!ﬂ'l.r "f'f

tant know betause

constant P| s 3.4 i's vandom.

Generate random nuwmbers with Math.random

Psevdorandom or not, random mambers generated by the random () method of

Eath of the random

: : S P rumbers is in the
the Math objectare extremely useful mapplications such as YouCuobe that need

T ; i el range O 45 |
to make a random selection [rom a collection of data, The problem s, candom () 2
returns @ random oumber in the range O and 1, while Ruby needs a random number

that  in the range [} 1o the end of blog arrav. In other words, she needs to generate

a random blog wdesx. = 3671185206

oy )

alert (Math. i ;
alert (Math.random(} } 0436133583181 724

alert (Math.randomf{}}): _"'--..__’_-

alert (Math.randomi(}); E

To generate a random number within a sange other than 01w |, vou have —
LT L Tl

wrk laarers e s Ma T vwarea rerne] mieas seventbvoar sl el
LU LR AR PO N LA Lo B B A TR U L R I LN R T LR RS I R RLURL RN B i I L
floor () method rounds o number down o the nearest integer, and is é

pertect fir generating random miegers within a given range ol integers,

o Doy
a T e

' var oneToSix = Math.floor (Math.random() * &) + 1;

L]
L] \—/"_‘v/\_j

436 Chapter 9



(*}_,: Why isn't it necessary to create a
Math object before using it?

AZ Ah, thal's a perceplive question, and it
touches on a very important concept related
to ablects. Since the Ma t b object doesn't
actually contain data that can change. also
known as mstance data, there is no need to
create an object, Remember that the Math
object is just a collection of static methods
and constants. so everything that goes inta
the Ma th object already exists—there's
nothing to create. This vall make much more
sense in Chapter 10 when you leamn the
details of object instances and classes,

Q: What's the difference between the
round () and £1oor () methods of
the Ma t i object?

therejare no
Dumb C&uesﬁ'@ns

A: The round () method rounds

the number up or down depending upon

its decimal part. For example, Math.
roand (11.375) resultsin 11, whils
Math.round (11.625) results

in 12, The £ 1oor () method, on other
hand, atways rounds down, no matter what
the decimal part is. You can just think of the
floor () method as always chopping off
the decimal part,

——

bringing cata to life

0_,1 What else can the Mat h object
do?

A: Lots of things. Two handy methods
that we haven had the need for yet are

min () andmax (), which analyze two
nurmbers and retum the lesser o greater

of the two. aba () 15 another very useful
Math method—its job is 1o retumn a positive
number no matter what number you give it.

Geek Bits

If vou find yourself working on a JavaScript
application that desperately needs true random
numbers, stop by http/frandom,org to learn more about
how to go beyand the realm of pseudorandom numbers.

Write the code fora randomB1og () function that selects a
blog entry at random and then displays it in an alert box, Hint:

The blog entry in the alert box can be formatted the same as tha
search resultin searchBlog ().
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sharpen solution

Write the code fora randomBLog () function that selects a

blog entry at random and then displays it in an alert box. Hint:

The blog entry in the alert box can be formatted the same as the
Use a random number search result in searchBlag (),
4o select a blog entry.

Qenerate a random number between
O and one less than the blog lenath
funttion randomBleal) |

.................................. R T T TR R T e R T T T

{/ Piek a random rumber between O and hlc&]rn&th =

...................................................................................... A EE BB E

Fﬂﬁn&{ the Hoﬁ En‘l:r";l' with 3 MMKDD#’Y‘F’H’#?’
date Followed by the bedy text

Random but still lacking

Buby's blog now supports a random blog search feature, which she s very
happy about. Llsers can now view the YouCube blog with a healthy sense
ol inteigue sinee they don’t know what entry they'll get.

%

hlﬂ‘j Enﬁry.
cube. Mixed
discuss the prospect of & 7X7X7
Mt up wiih some feflow cuhers o
feclings.

!.?I'M-ITIT!.T cube for sl onlioe, + fkes! That

M#mhdmmrmﬂ
Managed o get s beadache tiling 0ver BEBE
mmtmm:nﬂ#

B ey v |
o gy | o 89 £

Even with the excitement over the new
blog feature, Ruby has a nagring feeling
that something is still amiss with YouCube,
Her Blog “object™ is currently just a
couple of propertes that rely on g burich
of separate linctons, That doesn’t secin
like a1 very good ohject design...

Done
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bringing data to life

An object in search of actions

Bubw's instinets about the YouCube object are dead-on. The behavioral
part of the object 1= extremely lacking, and could use some serious
restruciuring so that it uses methods o handle blog-specific msks. Rulby
needs methods that add some actions 10 the BLog object!

= o porc

function showBlog(numEntries) |

/ Firat sart the bleg in reverse chronologlcoal order (most recent first)
blog.sort (function(blogl, blog2) | return blog?2.date — blogl.dacay j);

I really could use
some blog methods.

Study the YouCube code and circle any code yau think could be
placed within B1 o0 methods; make sure to name each method,

{// Bdjust the numbsr of entries to show the full blog,
if (lnumEntries)
rumEntries = blog.lengthy

1f necessary

!/ Bhow the blog entries
yar 1 =0, blogText = "";
while (i < blog.length && i < numBEntri=s) |
/4 Use a gray background for eavery other blog entry
if (1L % 2 == 1)
_blogText += "<p style="background-color:¥EEEEEE"=";
elss
blogText += "<p>™;

/f Gapnerate the formatted blog HTML code

blogText += "<strong>" + (blog[l].date.getMonth() + 1) + "/"
blogli].date, getDatel) + /" +
blogl[i].date.getFullYear () + "</strong><br />" +
blogfi] .body + "</p>";

+

144 ]
i
ff Bat the blog HITML code on the page

iocument . gatElementById ("blog™) .innerHTML = blogTextt
}

function searchBlogi{) |
var seatchText = document.getElsmentByld("searchtext").valus;
for (var 1 = Op 1 < blog.lengths 14+)
/{ Bee if the blog entry contains the search text
if (blogii].body.toLowarCase (). indexOf (searchText.tolowarCase(}) = -1} |
alert("[" + (blog[i].date.gatMonthi) + 1) + "/" + blog[l] .date.getDate() + "/" +
bleqii].datt.qutEullYeaLE: + "1 " 4 plog[a] Jbody) .t
break;
I
b

f¢ If the search text wasn"t found, display a message
if i == blog.length)

alart ("Sorry, there are no blog entries containing the search text."):
I

function randomBlogl) |
Jf Pick a random number between 0 and blog.length - 1
var 1 = Math.flooriMath.random(} * blog.lenath);

alert{*[" + (blogli].date.getMonthl{) + 1) + "/* + bloglil.date.getDatel) + “/* +
bloglil .date.getFull¥ear{) + "] "™ + blogli].body):
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sharpen solistion

y«r W Stucly the YouCube code and circle any code you think could be

M’lﬂm placed within Blog methods; make sure to name each metheod.

fonerion showRTeg numFntriea) |
/f Flrar zert the bBlog in reverse chronclogical arder (most recent flrst)
blog.soft (function(blogl, blogd) | return blogl.date — blogl.datey )2

A Bdjust the number of entries to show the full blog, 1f necessary
if {!numEntries)

numEntries = blog.length; Ennv:\-{; the Hug th{_'_?
/4 8how the blog entries ‘Eﬂwﬁd HTmL
var i = 0, blogText = ""; =
whilas (i £ bleg.langth && 1 < numERtries) | Blog toHt TML()
fl-HTE a gra L blog entry
L (1 & 2 = 0)
blogText += "<p style='background-color:4#EEEEEE' =";
elsze

blogText += “<p>";

/f Gensrate the formatted blog HTML cods
BlogText 4= "<gtrong=" + (blog[i].date.getMonthd{) + 1} + "/ +
blog[i] .date.getDate() + "/" +

blog[l].date.getPullYear(} + "</strong=<br /=" +
blogli] cbody + “</p=";

14+
i

// Set the blog HIML code on the page
document ,getElapant8yId ("blog") .innerHTML = blogText;
I

function searchBleg() |
var searchText = document.getElemsntById("searchtext™).value;

for {var 1 = 0; 1 < blog.lengths i++) |
fFf Bea 4 blog =entry containe the search fext

if log[i].bod

foboLowerCase () indexOf (searchText . toLowerC
(]

bloglil.date.getFullYear ()

+ "]

" + blogli].body)

J4 Tf the search text wasn't found, display a message
if {1 = bklog.length)
alert ("Sorry, there are no blog entries containing the aearch text."™);
I

function randomBlog() |
// Pick a random number betwsen 0 and blog.length - 1
var 1 = Math.floor(Math.random{) * blog.length}:
alert ("[" + (blog[i] .date.getMonth() + 1} + "/* + blogli].date.getData({) + */" 4
blogli] .date.getFullYear() + "] " + blog[i] .body) ;

Bloa o TMLL) : Blog taStri
loa eantains Text() - toString()
Convert. a blog entry fo ?J:Emuh tode but still workhy  Convert 3 blog entry 4o 2
d HTML code, whizh of a method sinte 3 bloa entry string, whith makes sense fo use
takes a huge burden off of sheuld be capable of searthing in any situation where the date
other code that wants 4o 45 own body for text s shown in square brackets with
display a eleanly formatted blog the body text beside it
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Q_,: How do you know what script code
should go into a method?

A: Well, you have 1o lirst remind yoursel]
what a method is ideally intended 1o do, amd
that is 1o take some kind of action based
upan the state (data) of an object. To some
extent, hguring out methads tor an object
involves figuring oul what it is the object s
exaclly doing. of needs 1o do. Then focus
on empowering objects to da things for
themselves,

therejare no
Dumb Questions

As an example, it makes sense for the

B 1 oo object to fum itsell into a string

or formatied HTML code since those o
actions require access o intemal blog data.
Similarly, searching for text within a Blog
entry is an action that should be intemal

lo the B1og object. and therefore makes
pertect sense as 4 method.

Q__: So is there an example of an action
that the Blog object shouldn't take?

bringing data to life

A: Actions that are very much outside

of the scope of the B1og abyect could

be things Hke showing or searching the

list of blog entries. This is because the

B Loy object represents a single blog
entry, That's why the blog array consists

of multiphe individual B1 o oljects. So
each individual B 1o object doesn’t need
to concern isell with a collection of Elog
objects. Instead, an individual 21 00 object
should take care of its own business, which

involves laking action based solely upon its
own date and body text.

Turn a function into a method

Mow that some preces of YouCube code have been solaved that would
rike i wood A1 as methods of the BLog abject, let's ke o closer

look at converting one of them mio a BLog method, The method s
containsText (], which takes on the responsibility of searching the
body of a blog entry lor a substring. Moving the search code to o method
primarily involves operating directly on the body property of a BLog
n|!|:it'|.'.r.. H1 nlq‘mmw’! tir i loeal variable in the ssarchi] o () [arvetion.
T'l'll"ﬁ!' h""p.‘i |:|_|."'I|:] l:]:lrirlll |I|R‘ T}I'E]I:'l'!if‘.:

o Declare the meethod, complete with an argument toString ()
list, if required, such as the search text argument

to containasText ().

body

) BENEIN oL ()
e Miwe the existing codi= 1o the new methid, 2.
0 u levant coxle (o use object properties, sucl ’datﬂ |
thange relevant code o wse abject properties, such
3 . : containsText ()
as this.body in the containsText () method, _

-'

Write the code for the Bl og object’s containaTexe () )

,Wywpmcﬂ

method, which is created in the BLog () constructor by
assigning a function literal to this.containaText,

------------------------------------------------------------------------------------------------------------------------------------------
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presto change-o

mn Write the code for the Blog objects contalnaText ()
method, which is created in the Elog () constructor by
The method is evested bT assigning a function literal to th i = .contrainsText
assigning 4 function literal
4o & method referente
AhiseontainTent = bunebionlbentd £, — il . ..
... rekurn (thisbody tol owerCasel) inden0f(text tol owerCasel)) I= =1}, . ... B

The Ehis keyword is used 4o cveate 3 The code within the method attesses an object
Siﬂhlfﬂb‘i‘f to how it is wsed to ﬁrﬂi‘tzafvt?grbg:. ?"#Pcrt‘!' dl'r:ﬂHT' using the £his kl‘;ﬁw*‘d

Unveiling the shiny new blog object

The other two new blog methods jom the containsText () method in

a new version of the BLog object that has both properties and behaviors,

Hey, I've shaped
up quite nicely!

Q
function Blogibedy, date) | =" Create and inrbialize the properties
!/ Assign the properties .
this bﬂg‘:" = hody; E‘lt Hﬁnﬁfrmﬂf} methad velurns
SRR b entry Formatted a5 3
/# Feturn a string representation of the blog entry m ot tewt

& teBtring = functlon() | . R
thj];t"[ﬁ"; "["g+ 1tl1lﬁqddte,c_ret[11':'ntlll:l 4 _l:l + e 4 thig.date.gatla §
thiz.date.getFullfeari} * ny * + this.body;

The taHTMLL) method
L . veturns the blog entry
/J Return a formatted HTML representation of Lhe blog antely arg f‘"“i’ F shted
t]‘;‘;S.tﬂHm - full'ﬁr'lnr-lhith:-qht? -Ilu T S ke + & arard Fiad / HTML— 'E-ﬂdt'
JJ Tee a gray background a3 & DRghhighbty &b Sp===ssss e 700
wvar hlogHTML = "":

1 o o ” T . . < ! L‘r:*EEEEEE*b‘" . "'w:'_p'_\-";
klogHTML += highlight ¢ "<p -_-tyl_—'han_kf_s_m.nd colo

1 TML code
f rare the formatted bleg HTML COC T
f:-?i;ﬁ: b= Hegbrongz" + LLhﬁs.date.qetHnnthi! +-1) ’;J f_ g
D_UE' -E t g:;-'ﬁlﬁ + MR 4 this.date.getFull¥sari) * < jstrong
thig.date.getllaie L
this.bedy + "</p="i
return blogRTHMLI

The tontainsText() method returns

. k//_ true if the body text tontains the

7 S@e if the hlog body contains a st¥ing of text search ‘h"nﬂ;or Fa!:g otherwise.
L = —h i : :

this rpinsTaxt = functicn|cext] | s ) S
u}‘i;t:ﬂ { (this.body.tolowsrCased) - i ndexnE (text . tolowerCass ) ) ! )

b
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bringing data to life

What do objects really offer YouCube?

1t’s not until the new version of the Blog object (avalable at fagp: / o

Tlle new Blog

Readfirstfabsrom/ books s/ s plugeed into the YouCube script that the ﬂl’]ﬂt sim];ij{igs tl‘lE
risal benefits of object-onented programming are revealed. Now that \

several nnportant blogspecific wsks are delegared o Blog methods, the YOBC“IJQ 'S[TIP'L

seript code gets considerably simpler

£ Show the list of blog envries

function showBlog(numEntries) |
{f First sort the blog in reverse chronological order (most recent firat)
blog.sort (function{blogl, blogd) { r=turn blog2.date - blogl.date; 1)¢

£ Rdjust the number of entries to show the full blog, 1f necessary
if (!numEntries)
numEntries = bleog.langth;

ff 8how the blog entries
var 1 = 0, blogListHTML = "";

while (i < blog.length && i1 < numEntries] | The +HATMLL) method ' entively
blogListHTHML += EEGE 8 responsible for formatting a blog
1 i++g .:;cl:r'f&iHTML“dc'

ff Bet the blog ATML code on the pages
document.getElementByld ("blog™) .innerHTML = blogListHTML:
|

ff 8earch the list of blog entries for a piece of text
function searchBlog() |
var searchText = document.getElementById(“searchtext™).value;
for (var 1 = 0; 1 < bplog.length: i++) |
crntan

text The contains Text() method
takes care of seavthing 3
/ blog entry for a substring
The +oString() mebhod it a little more
Se—— ol aptbs ealied utomaticathy
| v..-htnla ?:?:5 c:{r')‘ it wsed in 3 tﬂhll,cﬂ:.

{f If the search text wasn't found, display a message where 3 string s nfcf.{‘.cd-
if {1 == blog.length)

alert ("Sorry, there are no blog entries contalning the search text.™)i

/f Display a randemly chesen blog entry
function randomBlog (h |

ff Pick a random number betwsen 0 and blog.length - 1
Math.floor (Math.random() * blog.length]:
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344

ready for greatness

YouCube 3.0!

It's been quite a project but Ruby has officially deemed YouCube 3.0 good
enough for her to ke a break and get back o puzeling She's also excitecd
;I.IJ:HLI "‘\T‘FI"[‘ILH]I’E SOIe I”“*' |F['1"|'|‘a'||'i“ﬂ l'ﬂ |.|'|;|.| FJ-!I_“ !‘l‘lf\I Witk i'lﬂ"l“'d | [ X

The blog is sorted and

tleanty ormatted.- -h-r' .the blog tan be

seavthed. . ‘1

{8429/ 2008] Met up with some fellow cubers to discuss
the prospect of a Tx7x7 cube. Mived fealings.

N

T RO

el R
up
feetings.

V)

. [Bi 16/2008] Managed to get & headache toll
m:‘mm for sale online. Yiki mew cube. Cotta nap, ke
AL 2004

Who knew Blog
object would be my
favorite puzzle?

E‘ilﬂmnwﬂ get & headache wiling OVEL e e

m“'u”mam:mn‘uﬂﬂ‘-

Entrins | [View a Random

Entry|

~thanks to 3 tustom
2lnn ebicet ealled Bloa/
bl ¢
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bringing data to life

*
* JavaScripteross
Ruby has been waiting all chapter [or this.. & pusslel

But it's not a eube puzzle, it's a crossword puzzle. Oh
well, you can't have it all,

M dHidEEEEEEEEEN

Across

1. Use this String method to search for a string of text.
4. When you place a function in an object, it becomes a
6. JavaScript arrays and strings are really ........

8, Use this to access a member of an object,

11. Nearly random.

13. This method converts any object into a string of text.
14. Ruby's hometown.

Down

2. Use this object to work with time.

3. A Math method that rounds down a number.

5. In an object, properties store this,

7. Object properties are created here,

9. A piece of data in an object.

10. Methods allow objects lo take these.

12. Call this method to change the order of the items in an array.
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page goal header

* JavaScripteross Solution

ﬂﬂgﬂﬂﬂﬂ
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4] L

MIE[T[# 00 0 IplJE[C]T]S
_a AR
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

®
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂgﬂ

o
ﬂﬂﬂﬁﬂﬂn
T

H
=
;
BEEREE

N
%]
E
R |
£
]
T
3
o
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bringing data to life

BN Pageten NN

Fold the page vertically . . . ; 7
o Hive g thintowe bsing Wlﬂﬂ can Jmﬂﬂlzﬂpt ultlecls clu (i} ﬂwu' Jalﬂ.

and solve the riddle.

—_— H-Ii a hEE{mﬂ, of the minds! -&-———.

Search all you want, but it's unlilsely that
ynu'll find anything better than a
JavaScript object to do things like sort
and analyze data. They're even able to
randomize numbers without any trouble at all.

you are here » 447



10 creating custom ijectﬁ

* *
% ﬁaving It Your. Way
with Custom Objects

Act now, skip the middle man,
there's a maney-back guarantee,
it's only a dollar._..if you order now.
You can have it your way, bﬂb"’l

v

If it was only that easy, we'd surely have it made. JavaScript doesn't
have a money-back guarantee, but you can definitely have it your way. Custom objects
are the JavaScript equivalent of a decaf triple shol grande extra hot no whip extra drizzle
no foam marble mocha macchiato. That is one custom cup of coffeet And with custom
JavaScript objects, you can brew up some code that does exactly what you want, while
taking advantage of the benefits of properies and methods. The end result is reusable

object-oriented code that effectively extends the JavaScript language. . just for you!
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the Blog method: uh-oh!

Revisiting the YouCube Blog methods

When we last lelt Ruby, she was quite excited about having created

The YouCube blog

an ohject=powered Dlog for wiiting about her mtevest in eube puzzles. wnrks I)ut i‘[’ s‘l‘il[ Isn't
Adthough Rulwy cidd a decent job of creanmg the B Log object that drives o
the YouCiube blog, she wnknowingly mussed some key opporiunites a ﬁl‘llﬂlﬂg ])Eﬂ.'l:ﬂl'l

apply object-onented principles o YouCabe, More importantly, she

didn’t fully explore the dilferent ways the B1og object can be made more 0‘[ ﬂ]‘l]ﬂﬂ‘ﬂl’lﬁﬂt&t[
efficient, more organized. and therefore more maintamable o the future, Z i

; 2 s _ rogrammin c[ESl .
|1||1"1-|}i| n\";'lk. I{‘III“"‘";I.(!" (N Ihl."P'll.:'l "ill:!]"(" |||1||i:l]‘r'!'|:| ||'|“ i I'1'|1|.H||| |Pr P g g g
latest version of the files can

be downloaded at http://woww
B_h:g — hfid-[:|r5'ttah!.ﬁﬂmfhoﬂh.fhgjlf

thiree methods o handle several blog-speciic tasks,

The three Blog methods
take care of several
tasks that make sense
being handled from
within a blog entry.

tostring()

I happen tao like
the Blog methods.

We) o+ 11 + % = Ehis.date getDate]

ulifeac|y +.%1 = % thif.body T

chis.containsTert = func

eoloeartane |1 cindexof (temt ok

reburh Fthis.body
Ii

The YouCube methods look fine on the surlace,
but there's a subtle problem...
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creating custom objects

Method overload

suikir o the Blog |]I'upl‘|‘Lirﬁ, the methods in the Blog olyect are created
insicle the construcior using the ©his kevword, This approach works bt
it ends v ereating a new copy of the methods e every Blog object tha
s created, So ol the blog contams six entres, there are six copies of the

three Blog methods
So you're telling me the Blog(}

constructor creotes three
methods for every Blog object.

I=n't that a bit wasteful?
metheods as lots of blog entries (oljects!) are added over tme,

é
— BRAIN l
‘Poawew

How could you redesign the B1og object so that the method code doesn't get duplicated in
each new object?

taHTML)
m'ﬂ'ng!]

COfina o)

Ev.:r':'- Bi
oh ob et
bl

tastring() own Lopy of th
"I.'.I'II"CE E,Ipa ,ﬁci:ndg

contalnaTexi])

The Blog object inadvertently creates more methods
than it needs, which is very wasteful and inefficient.

Il_lh ITihe, I_]]:' }'l_:,::,]_' {:I corstruc hor Creiles I|1r'4':' rn:'lhmis L"'\"!"i"f.' Iirnr' i Tew
object 15 created, which means every BLog object has its own copy of
rach method. 1lnlike properties, which need to store unirpae data e each
dillerent object, methods should be shared between objects. Lt would

be a much beiter design if ail B1og objects shared a single copy ol each
method . This prevents the serpt from getting bloated with unnecessary
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now class...n this instance...

Classes vs. instances

The duplicate method problem touches on an extremely important

concept related o Jmvascript objects: the difference between an object Uhjﬂ'ﬂt mmnﬂﬂ

class and an object Instanee. A class 15 an object deseription, a templae

thiat outlines what an object s made of. An instance 15 an actual object tha A T S

hias been created [rom a class, In real world terms, o class is the bluepring i by q
lor a house, while an object 1s the house itsell) And similar to JavaScript s \

objects, vou can build many house instances from a single class (blueprint).

Object elass ;

- o

Mulkiple instantes
ave treated From
a s'm.&lt elass.
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Instances are created from classes

A class deseribes the properties and methods of an object, while an
instance puts real data in the properties and brings theo o fife, Each
ir'l:‘illi'l'lii'h" fL i:l.‘i LR I:'ﬂ:]llt'.‘i 111- ]]]'I l'l"H\I'I il".‘i.| 'l-\'hif'll i..‘i I'n"ul‘l-"]l i.l”i WS ir|:if'.|r||.1‘.\i (8]
e vnacpue by different from one another,

br::—d}.r(
date

—
"Managed to get &..

\/

Rugust 16th, 2008
g

—

creating custom obfects

An nhjert class is a
template, while an
n]:ject instance is the
ﬂligg_ created from
the template.

P"ﬁf"ﬂ‘l"[‘-‘f values trH'_cn var'y
from instante o inctante,
s0 it's important that each
instante '&E{'.S its own Lopy

toString | function() { ...}
toHTML | function() | }
containsText | function() { ...
body/| «
= » Y( Found a 7x7x7 cube,
date August 21st, 2008
toString i
o funct:l.f:-n{,: [
toH funetion() ( ... } J
containsText function() [ . } r

(

body

.—/V

"Met up with some...”

Methods ave unnetessarily

duplitated in eath of g

August 29th, 2008
e —————

Lhese instantes. toString

(functicn“ ...

By

toHTML

function() { ... } \

containsText

function() { .

453
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measure twice...cut ance

Access an instance's properties with “this"

Al the propertes weve dealt with thus far have been instance

The this

properties, meanmg that they are owned by an instance, and more kﬂyw UI'J iﬁ uﬁEC[
'iTI il‘:l(ill"-':““l':\.. r"-'"l.l.'l"l '-I]'I.\'L"l"'i?li" L:‘l:r.ﬁ .[|H CWTE O ]] ]"| '1; Wi camn !'ﬂ‘lil} 'idl"l'l[llr:l- HIH *
mstance property because 1t 1s set i the constructor usmg the this to set PI’GPEI"“'EE
keyvword,
functicn Blegi{body, date) | al'l[I ‘lI‘I.Et]‘lﬂ{[s
EiiS body = body; that are m
thig. date - dats : l—"I an instance.

kﬁtu are instante properties
betause they ave refevented

using the this keyword:
There are also mstance methods, bt they are a lintle tickier sinee they
can he owned by an instance or by the class, So e we've only ereaned
mstance methods that are set using the this kevword, which means they
are owned by each instance. This explains why the method code s
duplicated in vach instance.

Function Blog(body, date) |

PR

These are instante methods
betause the +hie kf‘rwd 15 used
1o set them in the Lonstruttor.

$his. tostring - function{) |

E—“’E'f"';l' insLante

of Blon gets s
awin topy of these
methods

this.containsText = function() |

- wn

| The good news is that custom objects aren't destined (o alwavs wiste
method code by duplicating it in every new instance, The solution is to
create methods inosuch a way that the instances all share 2 common copy
"FII || e It]i't.l:ll H.] (| H.i".
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Own once, run many: class-owned wethods

There is anather kind of instance method that s owned by the class itsell,
which means that there s only one copy shared for all instances. This class-
owned nstance method 35 much more elTicient than storing a copy of a

- : Tht hf’thﬂd 15 owned

methosd i each and every instance. b}- the Brnﬁ tlass; 5o
the instances don'd

Blog need their own Eopres.

Here the instance
method is just a
reference to the
method in the class.

—

Blog
These instantes stare
H\E-PI' d,a-l;j [T lhi'tﬂm
?'ﬂ?frl-.iu but their
mekhods ave actessed

from the Blo elass e,
\

s -

. containaText ()

When a method s owned by the class; all inseances of the class have
access 10t and therefore don't have their own copies. This i muoch
more eflicient, especially when vou consider how many method copies

. aoEE ; Storing a method in a
could end up taking up space m an application that creates lots af
object instances, In the case of YouCube, three methods (toString (), c{m H;llﬂws all il’l.Stﬂﬂ'EEE

£oHTML (), and containaText () | would be unnecessarily duplicated
fowe every blog entry that is created,

to sh;tre one copy.
(]f colirse, Wi -.T|_|,| nl'ﬂ] H t'nr":'h:.nm'-m I'-:‘sr :i.‘iﬁiu‘u]ru}; [];1' 1 r'l.'|.'|l|1'r'.~i||i],r ol a
method 1o the class, as opposed o individual mstances,.
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inside every object cxisis...

Use prototype to work at a class-level

Cilasses in Javaeriptare made possible in JavaSeript thanks o a hidden

object called prototype that exists in every object as a property. The

prototyps objeet allows you 1o set properties and methods tat are owned

at the elass level, as opposed w owithin an msanee. To the case of methods,

the prototype object is how vou establish that o class owns o method, The E'Bd'f of

the 'Fuu‘.fjm, a
functiont) | F‘-‘"‘ﬁﬂh letevsl,

The prototype object is
attessed 3s 3 property
Class name, of the elass.

I thas example, the EoHTML () method s added 1o the BLog class
isell, as apposed 1w a specilic instance of the class. No matter liow many
wstances of the B1og object we create, there is only one copy of the
toHTML (] method.

Sinee the toHTML () method 3 now part of the BLog class, when the
mietld 15 called the code that runs i located m the class, However, the
method is techmcally still an mstance method becanse i can be called

through an mstance object, and it can access nstance propertics,

var blogEntryl = new Blog({"Not much going on.™, ...):

bimgt‘.nt:yhtﬂﬂ'.'l:dlr[h' C.;thﬁ the LoHTMLOD

method leads to code
k being run in the tlass /
I another mstance of the BLog object is created and the CoHTML ()

methond 15 called on o, the same code mothe class sers ran, That's the
beaury ol stormg @ method na class—store once, run many!

var blogEntry2 = new Blog("Still just hanging around.”™, ...);

blogEntoy? .. toHTML () ; Hher instantes sl',l"!

k chire the same method
in {‘.]'H: thass.

456 Chapter 10




creating custom objects

Classes, prototypes, and YouCube

Bubw &s a litde overwhelmed with all the alk about classes
and prowiypes, but she has a prety good sense that

‘IE“'[ :Hlﬂ" :'1|I1|r| hI."III"E_“ 1-“1'I|| ]'('ﬂi"l]‘lk"ll!l-_[ :I’H' i"; ! ':l'i'_; ”“'||H_JEI
storage with the axd of the prototype object

Wow, using the prototype
object to store blog metheds
could make the YouCube code
much more efficient.

mtﬂnﬂﬂ!

. tuHT“Lu

containsTextl)

_ your penc
\x
The Blog code now uses the prototype abject to store the

methods so that they are owned by the class. Annotate the code
and explain what's going on.

function Blogl(body, date) |
/{ Asaign the properties
this.body = body;
this.date - date;

£/ Beturn a string representation of the blog snkey
Blog.prototype.toString = functioni} |
return * + (this.date.getMonth() + 1) + "/" + this.date.getlata() + "/ +
thiz.date.getFullYear() + "] " + this.body;

£ Beturn a formatced HTHML representation of the bBlog entry
Blog. prototypa. CoHTML = runctlon (highllight) | )
y background as a highlight, 1f specifled
— HE .
L

blogHTML += highlight 7 "<p style='background-color:$EEEEEE'>" @ Pap>";

/4 Generate the formatted blog ATML cods

blogHTML += "<strong>" + {this.date.getMonthi() + 1) + "/" + this.date.getDate() + "/" 4
thiz.date.gerFullYear () + "</atrong=<hr /> + thia.body + "</po";

raturn blogHTML;

/f S8=e if the blog body contains a string of text

Blog.prototype.contaznsText = function{text}) |
return (this,. body.toliowerlaze () .index0f (text. tolowerCase () ) 1= -1);

Ié
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sharpen solistion

- erenyou pe

mn The B log code now uses the protot ype object 1o store the
methods so that they are owned by the class. Annotate the code
and explain what's going on.

functicon Blog(bady, dats] |

/f Ramign the propertiss N
this _I:-c:.;}r = body; < .IJDTT the Emg{h‘ﬂt‘“’ fﬂﬂ'ﬂﬂ
this.date = data; ety U"\lf-'l"t-ﬂ“:ma and

I ||'Ili:a'i1|n5 {hg 'P‘-')Fﬁ_tw;

£/ Beturn a atring represantation of the blog entry

mfmw_ SEE = functioni{} |

return "[" + (this.dats.getMonth() + 1) + "/" + this.date.getDats() + "/" +
this,dats.BgtFullYear(] + "] " + this.body; I
Gine the methods aven t being
assianed to 3 particolar Blog

// Return a for W'-'-ng]r ri_rirr;=tn:rlr1.;1-l1l\;|]“f Jr.-I-u= blag entry insbante, the aﬂiamthf +akes
; SR Ot o L. L e —_— -

& gray background as a highlight, if specified Fla.u outside D'F the tamstruttor
var blogHTML = "";

blogHTML += highlight 7 "<p style='background=coloc:#EEEEEE'>" @ "<p>M;

/f Generats the formattsd blog HTML cods
blogHTML += "<strong>® + (this.date.getMonth() + 1) + "/" + this.date.getDate() + "/ +
this. date.getFullYear ()} + "</strong><hr />" + this.body + "</p>";

return blogHTML; ; _
b Exh:hdl:d 's set in the prototype object instead of
using the this keyword in the Bleal) consbruttor
!/ Bma if the bleg E.'l-.:d'_-,f@.:Iimj of taxt o b y
1 SFEESEYPETORRESIASTERE = function (text) |
return (this,body.tobowsrCase () .index0E (text. tolowerCasns () ) 1= -1);
1

A wore efficient YouCube

: % L BJ“E '“tﬂl‘fge
Ihe YouCube Blog now tses elass-owned methods 1o climmate Ea“inﬂ metheds
wragtefinl Forle rI'I'Jlll"._' 1w el diged l|11‘r|rnr1'11.:nr_r M tvrd e buesiar vmaiene BT ey Iﬁ 'J'LA ala
e L B A R e T A LR I R R VIR LY,

instanees are crealed, only one copy of the methods are created sinee they

now reside in the class, The cool thing is that from the YouCube script's

perspective of using the Blog object, nothing has changed.

alert(blog[01}:

The Blog tlass.

blog[2] . toHTML() ;

FontainsText ()

"F""‘-—_—— blog[3] .containsText ("cube");
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sIIII.I.ET POINTS

that description,

m  Aclass is a description of an object. while an instance. ~ ®
5 an actual object that has been created based upon

m  Aclass lays out the properties and methods of an object,
whike an instance places real data in the properties,
giving the methods something Lo work with,

m The prototype objecl allows methods to be stored
in a class, prevenling instances from unnecessarily
duplicating code,

The thi= keyword is used to access an instance from
wllin it own code,

Q_,: I'm still not quite understanding
the big picture of classes vs. instances.
What's the deal?

A: The idea behind a class is to make

it easier to create and reuse objects. You
could create one-off objects as object lterals
all davy bomg and never have a prablem othes
than wasting a lot of energy unnecessarly,
It's wastetul because you'd be duplicating
your efforts. Kind of ke an architect who
insists on redrawing the plans lor the same
house every lime he wants to build it again,

Why not create a template that can be used
to create as many instances as you wanl,
resulting in a lot less effon? That's where
classes enter the pielure—ereate one class,
and then use it to create as many instances

e manded
aZs § TR,

Q: OK, so classes are about making
it easier to create objects that are similar
to each other. But what do £hi = and
protolbype have to do with that?

A: The this keyword lets you access
an instance from within one of its own
methads. Hs primary usage is in accessing
instance properties, So il you want to dccess
a property named « from within a method,
you say This. . Fyou were to just say

there are nc
Dumb d:iesﬁgnﬁ

%, the code wouldn't know you were trying
to access a propery of the mstance; it would
Just thmk = was a variable. That's why
cansiructors require you to use this when
creating and initializing properties,

prototype is a diferent animal
altogether. It provides the mechanism
tor creating classes. Unlike some other
proggramming languages such as C++ and
fava, JavaScript doesn't truly support
classes as a concrete part of the language.
Instead, JavaScript uses prototypes lo
simulale classes. The end resull s similar
but JavaScnipl requires you 1o create
"classes” by manipulating the prototype
abject, which appears as a “hidden” property
of every JavaScript object, By storing a
propeny or method in the prototype
abject, you eftectively make it accessible as
part of a class, as uppus-::d to st part of an
inatanee.

(\)_; How do constructors fit into the
class equation?

- Constructors are a very impartant part
of establishing JavaScapt classes because
they are responsible for creating object
instances, You can think of a constructos
and a prototype as reprasenting the two
major pieces of the JavaScnpt class
puzzle. Canstruclors take care of selting up

everything for instances, while pratotypes
handle everything at the class level. Both
entities working in concert give you the
ability to do some prety cool things because
there are compelling reasons for positioning
some members af the instance level and
some at the class level. We conlinue
exploring this issue throughout the chapter,

Q_: I'm a litthe confused by the naming

comiention used with objects. Sometimes
an object is capitalized, sometimes it's in
lower camel case. s there some rule I'm

missing?

AI The only rule is that class names

are capitalized, while instance names are

in lower camel case. This is because an
instance is really just & vanable, and vanable
identifiers use lower camel case, The
inconsistancy mainly has 1o do with the fart
that we've been wsing the term Tobject” iy
loosely, To be accurate, however, classes
such as B 1o should be capitalized,

while instances such as b logEnt oy or
blog[0] should be in lowerCamelCase.

This naming converition makes sense if you
think back ta other standard abjects thal
we've Used. You might store the cument
dateftime in a variable (instance) called
riciw, which is created from the Date
object (class)
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sign here,..and hero...and here...

Signing the blog

Rubw &s digging the efliciency and organizational umprovements that
ohject=oriented programming, or OO has brought i YouCuabe but she's

interested i doing more than just inprove the code belund the scenes..,
shie wants to acdd @ new [eEatne,

a YouCube - The Blog for Cube Puzzlers =
ube - The Blog for Cube Puzzlers

I'd really like to create
a signature that

appears below each blog
entry..right about herel

Search the 8log ||

Met up with m&]lnwmbmmdmm:pmpﬂnh?ﬂﬂ cube. Mixed
“stings.

87212008 . )
Found a 7x7x7 cube for sale online. Yikes! That one could be a beast.

ﬂs:lvdﬂwmwwubmﬂm,mrmbmﬂmmhgfm:ww.

wmgudmgm:h:Mmﬂi:ﬂgmwmwcube.Gnme.

B/14/2008
Got the new cube 1 ondered. It's a real peard.

show All Biog Entries | [View a Random lc

' Baby figures that adding 4 signature property to the BLog class mighi

- ._:%}BwAnu
PTAWEWR

Should Ruby create the signature as an instance property? Can you think of any reason why
this might not be such a good idea?

do the tick. Then she can just set the property in the constructor and
dhisplay it with each blog entey, proldem solved!
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there are no
Dumb Questions

software out of objects, such as how the
Date object is used in the date popery
of YouCube blog enfries.

Q: | keep seeing the term object-
oriented, What does it mean?

A: The term object-oriented gets used

(and abused) an awlul it in programming

circles, and it can mean different things to

different people. In general, object-oriented
programming (QCF) involves building

Mast programmers asseciale OOP with
using objects extensively throughout a
program. Al least in theory, a ruly object-
oriented program can be broken down into a
collection of objects that interact with each

The ﬁanabfc i
the same for 3l
bloy entries-

D 16 If_l-fi

il }
. “_"']q'_"l r’_l;_|.|

CHPe

t-03 han

= 5w Tl BRI
1w .._1ili‘:_:|.--.,-.- “"-"l-'-.}.-
O o

Bt Pzl i, i

O 21m005

PO 5 7757 s e

L T Sag s
- 0 Desepf >
Y Pt Rty

2l e Vst Tha -
=L Oy

Mavbe one sianature is enough.
Knowwimg that the blog signaiure is the same Tor all instances, there’s no
need for each mstance to have its own sigonaturce property, What Ruby
nevds is a class property, a property where there i= only one copy that is
stoved in the class instead of a dilferen COy i cach mdwidual instance.

The f.]Elr.Q‘b-'rﬂ ?rﬂ?ﬂ't‘T
chould e stoved in the
E’LDS r_!las-!'_r r.ﬂ‘k n Eaf-'h
bl wskante

Wait a minute. Doesn't Ruby
have just ene signature? If so,
why does each instance need its
own signature property?

creating custom objects

ather. There are obpect-oniented purists out
there who will argue: that JavaSenpt doesn't
quality as an GOP languane. Save yourself
the energy and try Lo avoid thal debate.
There are valid arguments on both sides, bt
at the end of the day nobody wins,
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slore ONCce, access many

Class properties are shared, foo

Class properties are very similar 1o class-owned instance methods

m that they ave owned by the class with a single copy avalable to all Eath imstante
in?ii:rr:rc:a. ]n. SOTTIE WRYS IIL'-l!'i |~. e 5i_|-_l|1|'iﬁr.'|nl 'h'|'|1_'|| iT comes to {L‘Llil s-!;a.\-gg '.{.5 oW
beciuse 1t means that the property has only one value that s shared by mstante properties

all instamces. This is exactly what Buby s looking lor when it comes o
the new =ignature property because there is only one signature for the

Blog
entire Youllube blog '

I vou thange the
Blog B'j::ﬁ.hat“i
property, it thamges
+he waf for all
instantes

Iig!'ia.tl]x.g = "PUZIllz H.‘I.'lh!r"

(} Blog
I£ you thange the
body property of

; . The s atu I
this blog entry, it grature elass
doesn't affect any Pr"ﬁ"f‘f i thored
other entries. ""'“r’f in the ¢las —_—

| you thante the date
?\"d-?tr{‘f this Hoﬁ
A EI.HSE l"ﬂ‘Pert}? :ni‘.’r"r. Lhe f.'hinat dnl'f

abfects this entry.
1s stored once 1n a
Elm l;l,['l’ ﬂ[‘EEssi])lE Even though the signature property is stored i the BLog class, it s

readily accessible to any instance that wants to access the blog author's

to ﬂll instances. signature.

How do you think you could go about creating a class property?
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Creating class properties with prototype

For all the talk about where a class property is stored and the sweeping

tmpact that has on hife as we know i, creating a class propermv s
i b

strprisingly mundane, In i, aosingle line of code is all it akes:

The tlass property is
ateessed u&irﬁ nhjtrl.'.{:

= e O

Blog. mm slgnxt.um = "puzzier Ruby";

S By
The Blog ¢lass is ,g = -E!:btf E !.'ln-n t
o You probabhy yuessed it the mitialized

specified first, then

: e ok 1 wer
the ad 459'111}?! :b.}{"‘t ?rlas,s ?rT?ErbES ave shoved.

but in this case it makes
sense beeause the blog
author is alfﬁd}' krown.

{ne ol the most ieresting things about this code 15 what vou can’t fully
appreciare by looking at ic by atsell—the code dossan’t appear inside of

a comstructor like the code that creates instance properties, The reason
is because constructors are used o bring instmces o hfe, and therefore
aren't capable of ereating class propertes. lnstead, class propertics must
be created suiside of the constructon

Bleg.prototype.gignature = =syzqier Ruby";

Instance properties

function Blogibody, date) |

this .hﬂ'dh' = fodyd

/_"'.' this.date = date;

Class properties are Ove ¢ [
i
treated outside of an sianature for all
|5n or 4 ]
:h:: t;nﬂzwitw 'Nrf;.h h|°‘5 Eht'ﬂti |ratanee flrall"tv‘bu are -E“::?E"Tj m;{'aﬁ'::;
i e help from ch Sesabed e L E,¢ s own £
e P"‘:'{'-ﬂtﬂt nh-.:'“{' abjtf-{ s tonstruttor. od'}' and date.

a Write code 1o display the =ignaturs property in an alert box.

Hint: Assume the code is located inside a B1og method.

you are here »
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sharpen solution

Write code to display the sLgnatures property in an alert box,
Hint: assume the code is located inside a B1og methed.

\J L (lass properties ave atcewed

Just like Ih&{ﬂhﬁt 'E\"I:I'Pﬂ‘&:‘-l
using bhe this kE}‘W"dr

Q,: Why do you even need to store
the YouCube signature in a property?
Couldn't it just be entered as part of the
body text for each entry?

A: Il's centainly possible to include a
sigrature in every blag entry as part of the
biody text, but that requires unnecessary
time and eflort, assuming there 15 only one
person posting bo the blog, It would get
tiresome for Ruby to sign every blog entry
when there is such a deaner way o handle
the signature using JavaScrpt. And who's to
say she might accidentally enter a typo and
become "Puzzed Ruby™? Mot a good thing!

Ancther option that is mora viable is to

just use & string literal for the signature
i OTTRing & Wog Gy is n .

This approach works fine bul it buries an
impartant piece of data, the signature,

down in the blog formatting code where it's
difficult to find and maintain. By placing the
signature in a class property, you make it
easily accessible, and therefore much easier
for the blogger to identify and change.

O_,: How would creating a blog entry
change if the signature was an instance

property?

464 Chapter 10

ﬂﬂt‘e ne
DumEmQuesﬁQns

A: Remember that each instance of an
abject gets its own set of instance properties
that are initialized i the constructor, If the
signalure property was an mstance property,
the B Lo () constructor would need to set
itin each and every instance. This wouldn't
necessafily be all that big of a coding hassle
since the constuctod could set the property
to the signature string. However, behind

the scenes, there would be as many copies
of the signature as there are instances,

and that would be extremely wasteful,

Not only that, but it would be possible Lo
chanige the signature for different instances
independenily of others.

Q_,: So if | wanted to modify YouCube
to support multiple bloggers, would

i change the signaiure io an insiance
property?

A: Yes, and that would be a good idea
because in a mulli-ogger scenario the
signature praperty has the prospect
of needing 1o hold different values for

each instance, The best way 1o handle this
would probably be to add an argument to
the Blag () constructor that allows the
signature sting to be passed in. Then use
that string o initialize the 5 1gnaturs
instance property. In other words, handée the

signature propery exacty the same
as the alher B1og instance properies,

0_: Class properties seem to work kind
of like global variables. How are they
different?

AI Class properties are in fact a lot like
global variables since they can be accessed
from just about anywhere, Class properties
are also created similarly 1o global vanables,
al least interms of where theyre created —
from the main script level outside of olher
code, Where class properties differ from
global variables is in their association wih

4 class, and therefore with instance objects.
This means you always have to access a
class penperty wath respect o an nstance

(). ” oy
~+ « Hamg on, Class properties have 1o
be accessed through an instance?

Q: Even though class properties ane
created using the prototype objea,
which stores them in a class, they must be
accessed through inslances. So a class
property is accessed just like an instance
propey, using the thi = keyword and
object (dot) natation. The difference is
really just where the property is stored—in
the class (class property) or in a specific
instance (instance propery)




creating custom objects

Signed and delivered

With the = ignature class property created, mitialized. and ready w0 use,
Rulw is veady to see it pur iy action. Looking back at the code that formats
a blog entey for display in a browser, the toHTML () method 3 where the
stgriature cnters mio the presentaton of each blog eniry,

The 4eHTMLI) method
Ta T ‘Fﬂl‘l"mﬂ{j 'I;hg E’SHEEI.IHE
as Pﬂi'f of El b|n-5 rn{:r:lr

Bl qtatipe  CoHTHL = functicnihighilght]
Blog.protobypd.t M

A g creetEied
t/ Tae = gray background a8 ® higl iight; I EpPe
war blogHTHL = "7
hitght T "ep style="bad -kgrodund-colozt EEEEEE">" = B
Bl ogHTML = highilgnt |
/ Generate the fermatted blog HTHML e »
Vi mpe o ehig.date.getDatelp v 0 7
HTHEL wgpprangs" + |:.r-i:..1ar:-.1---H-.r.rI.n| « 1] [ 115
b long H - ET lo I - -
= ] &.signature
* o body * br fe<em + thi
I ra.getFullyeat |} + ™ Jjatrongs<br /> this by
ehis.date.getbull

The 5-5,15{1.-.1 &lass 'f"m?f"t'f
i "‘tﬁﬁﬁﬂfd J'-LS‘|: like a

Ru’nfs sinature novmal instante P\'{}Pcf-t:rl

appears as part
of eath blog

rn‘t"*;' \é WEIIIM mdm the scary 7x7x7 b

Mow there's no
mystery about who's
writing each blog entry.

By Fu:z}p..- Ruby

Found 9
n7x7x7
b""%n:aymh hﬂmhrhgmmm“I

Ry his wsaeed OO technagues to further extend the JavaSerpt binguage
by adding a signiture class property 1o the B1og class, More importanly
to hier, she's managed to add @ more personal touch w the YouCube blog,
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Instance property vs. class property

Fireside Chats

>

S you're the other guy T've been hearing aboai.

I Bawve tosay T ddon't see why you're here, [ dao an
excellent jol ol allowing ohject instances (o be
unicque and keep track of their own property values,

Now thi s hard helieve, Go on,.,

S0 ':.'nll‘rr' saving | wouldn't e the Dest way 1o store
asecrel handshake!

I see. But what about a seceet password? Can 1 store
that?

Awesome! 5o let’s pet started. o starting a secrel

I:‘hlh Al I._l ".'I.'I"TIZ' IJI il II. ]:-‘fl."[ I i_l I.E_:' CHAT LW i_l':l.\i!ﬁ'l. LRI N |Ei.

Good one! 5o what is 1? Beally, I'm serious..,
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Tonight's falk: Instance and class properties talk data
ownership and secret societies

Class property:

I'm sure you do, and that's an admirable thing. B
dhicl you know that sometinmes instances don’t wan
the hassle of keeping up with their own data?

Well, there are situations where a piece of data =
commaon to all instances, kinda like how a secret
vlub has a secret handshake, Each person in the
cluly kinows the secret handshake ban it's a club-wide
hancdshake. I1 some gal i the club invents her own
secrel handshake, i sorews everythimg up. Then
some other girl has to top that with her handshake,
and helore vou know it nobody knows the secret
handshake anvmore because there are lots of them.

That's nght. No offense, but i this cose the club
members just need one handshake, even thouglh all

of the neanle need to know

Muybe, IT' each person has their own secret
password that is personal to them, then yes, vou
waonld be excellent for storing secret passwords,

But vou don't know the secrel handshike.. gotchal



creating custom objfects

Puplicate code is a no-no

Buby isat it again. Never one to rest on her laurels, she's
decided 1o look even further ar improving the efficiency of
the Youlinbe code. She has spotted some duplicage date
forminting code thar she's convmeed can be elimmated
somehow with a cralty applicaton of OOP principles,

This code seems to be
duplicated unnecessarily.
How can I cut it?

<htmi>
) a4

rn‘:dl-.} o L
ctitiesYouCupe — The Blog £

rube Duzzlersd/bitle

oL T
<goript type="raxl :j..v.-.au;-:-?rn."‘
Blog object CcOnsLIUCES
function Blog (body; date
y the properbties e
dy = body || aNothing going an teday.

{his.date = date || new Datel):
1is.date

F g Dl 1 )
n a string repregentabion of LoE blog antry
Heturm @ St ] 1 AT

F v a e e 4o ) k L
i e b E RS O S r P Thie dpte.fechatal)
Blog-peatamiyt R 13 4 "% 4 thig.d

ret L This.date.getMonth _ -

bhis date.getFullYearil

s Rt 2 Ve Thssls formatting

4 HTHL repressntatlion of the blog entey tode i id!nfltaL and
Y =4 Ema tTe i , Fepressntatt

s ?L_:IJIZI-)C'J1~=--[T-I-HFFELL = fyunction (hign 1ight) I_ o {'-I'IE'F:-FME 3 En{ ﬂ:{x&l
w Trz-\ ..E1n.' background. as a nighlight, if Speciiiset

et : o & it o HgpEetts
var blogHTML = "%i . ot oo iharkground-color #EEEEER">T 1 cpa"; /
hlogHTHL += highlight 7 "<p style="hack]re

LTHEL ST 1

: T he formatted BlLe : -
Mg hﬁ ‘E;; it Lq'hin.dgle,-E:MﬂtthE] + 1}

: ThLg - Doy
{g,date -"--'Puilfew:-:'-r_l?-:-l TS™ T LOL Y
o e T B

ul ¢ i IR L

£ t T
y contains a string of Text
sTexl = function (text) |

/) sea LI the Bl
Blog.prototype.

: indexOfcexg) = -11¢
reLUrn {this, hady. indexOf (Eext)
IE
S=1 y hlog-wide signaturs
r = [ 43 AL

e = "py Puzzler Ruby™i

How could you eliminate the
duplicate date formatting
code in YouCube?
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where to format

A date formatting method

Rubw thinks a decent solution o the duplicae date [ormaning eode 1510
add a date formatting method w the B Log object. In order 1o reuse the
code, it must be placed ina fimetion or method, and she mghs as well go
with a method sinee the BIog object s responsible [or ormating dates as
part of formaning a blog entry. Or should she?

If formatting a date is really a behavior
of the Date object, would it make mere
sense for the method to be a Date

method? Is there any way to add a method
to a standard JavaScript object?

Back to the prototype object

What could be more powerlul than taking a pre-existing abject and
making it even better? As it turns out, there is a way to modify a standard
object, and it miens out providing the ultimate oprion in erms of
L'xh""diTIH ”"‘ J.'I'I.'HHI‘Ti]}I, l..lli'il‘l l?lj_{i'. T] 1 kﬁ'} [I¥] "Nl!'T“!ILI'I!;;’ "ilill]il:lnl Hl'l_ii'[ 15,
o any JavaScript obgect o that maner, & the prototype obiject, We'lve
already wused the prototype object o exlend the Blog class with cliss

st e e o et |
PR LIS alkiin b

wEnn

mme_eniirm o e atbede Thoee's et staraseemr aee e
telad iR T T LR, & 00 5 T Sulipjeiing s i

doing the same kind of extending o built-in_JavaScript classes,

prototy

Every objeet has a /—\3

A [lgmes
?va-b:rf'ﬁr_ cb‘}cct i:'_na{ a
you to add properties and
rebhods at the tlass level

468 Chapter 10

Any old object,
even a standavd
JavaSeript objett



creating custom objects

Extending standard objects

The protot
The key 10 extending an object lies n the prototype object, and every P yPE

ohject in Javascript has one, So you can extend any object by adding ﬂl}jﬂft ailﬂws }(ﬂu
properties and methods wts prototype olject, wineh establishes class

properiies and chss-owned methods, In the cose of bl JavaSerp obpecr, tﬂ Extﬂ"ﬂ(l Lmlt*l“

ackling & property or method o i protot ype object means any new

nztances of the built-in object will have access o the property or method. JHVESEriPt ﬂlJ]E‘l:tS.

String

Adding a method

to the prototype
. of a built-in object

places the method
in the ohject class.

String

soramblal()

MNew objects created
from the class can

ISERInG protatypesseeambisl = function() | then use the method.

i/ Return scrambled string

Create the method as String
A a h:mL:ICI' ﬁ'; Ek'l“ﬁli

prototype -uhjt.ch

b#

Using the new St ring method i just o matter o calling o on an
mstance of the String object.

alert (thig.stgnature.sorambla() |} ;

QS :
- your pencil e |

Write the code for a method called shortFormat () that is an

axtension to the standard Date object, and whose job it is to
format a date as MM/DD/YYYY.

---------------------------------------------------------------------------------------------------------------------
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sharpen solistion

_Wyﬂhml

The method i
ad;:d hno{:h: DateprototypeshortPormat = funetion() [ ——
E:{Elﬁ:;i“_t ..xeturn (thisaetMonth() + ) + "/" 4 thisaetDateO) 4 /" + thisaetFullYeacD);

Write the codea for a method called shortFormat () that is an

extension to the standard Dat e object, and whose job it is to
format a date as MM/ODUYYYY.

Custom date object = better YouCube

The customized Date object makes YouCube more efficient and extends
the features of the built-in ohject. YouCube also becomes easier o
maintan since the date format can now be altered 0 one location, yet
;tﬂ.{'i‘f [t"‘ i'l]':lll:lf"'-lT'illll:'f' “E- di’l.El"!i [lll'{:‘”Hh”lﬂ ||_'|'|' hil Fj:_E. [:l'i.l”t{‘l.l., (]()Il
mnprovemments o seripl code don’t always present immediate szl m the
lorm of visual changes, but they doolten result in code that just seems o
work better over the long haul,

-

r
i i shortFormat(}
|

-
L

| be puzzles.
immmmnymmmwmmmmmm

Power to the puzzlers!
by Puzzler Ruby

Wi ahead and ordered the scary Tx7x7 cube. Starting a mental EXErcise
ent

regimen 1O .
by Puzzler R

T . T 7. ] E __..._.-_..-i‘ ":" L ﬂhrm
R/2/Z000 1 S

i i could be a beast.
%gundn'?ﬂﬂ mbtzfnrsalcunlmc.‘hkﬁ! That one

Phﬁ 11&1 are now by o s
ormatied wing 3 8/19/2008 i shnppiﬂg A new one.
vt methed o Sﬂ?ﬂdmﬂmmbehnofm-m L1t Do
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creating custom objects

A class can have its own wmethod (Class methods are

The custom shortFormat () method of the Date object is a class- J l,

owned instance method, Erlwnning that it has access ::u mstnce propertics e y a Elm‘
even though 1t s owned by the elass, This s whar allows the method o ﬂﬂ{l can ﬂﬂl}’ access
fovrmae the dane stored within a given mstance, T0is also possibile o creae .

i class method, which 15 a method owned by aoclass that cannoet access Elasﬁ Pl‘ﬂl]@l‘tlﬂ‘ﬁ.

mstance propertics, Class methods can aceess class propertics, however. such
as the =ignature property in the Blog class,
= : Blog

Blog Class

=
—
A

L] .
Class methods tan attess ﬂ:;"::’:é‘aﬁﬁ;_th; | .
tlass frnf:r{:'uﬁ jud:, Fime. FIRT

[nstance
Creating o class method s o matter of setting the method 1o the class
without using the prototype shjec—jost assign the method w ihe
class using the class name and object notation.

To aceess a elass propert
from a tlass method, ?nur
have to drill dewn to the

L ﬂﬁ' = function() | 'P"ﬂ{ﬂ‘&\’?g 'F‘-DPEr.L\r

alert ("This blog created by * + Blog.protetypeisignatics + *.");

| # & Cinte signature is 3

tlass property, the elass
L L adpaee da 1+

. il ; i rETNEE fah eniist A2 T

Since class methesds have no associatiom with an imstanc e, you call them by

referencing only the cliss name, This doesn't mean an instance can't call 3

class method, i1 just has 1o doso vsimg the class name,

Blog.showSignature () ;
A — TABRAIN
The elase ndme 5

oot PAOWEWR

3 £lass method Can you think of any code in YouCube that would
make sense as a class method of 21097
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back to the Blog class

Could a class method be
used for the blog sort
comparison function?

i -:"-'.'F.I.'-Z".l:G'JjT.?.'. )=
G5t firt o il i

T P v Thot

. 5 - (w0 A 1K
| o iy Ot ke of il fog arore -
vl Pwer fo Hhe psgiersl

[ o= g R
b e COPTYING CUDe iz

DL el
Went oheod ond ordered the sorvy Telal cina

.--I-1-frgr:.-||::~.r.1'm=r\;:;u PECmen 10 prapore

w
Rethinking the blog sorter
-I_l'lll.‘i i:i. an ill|'|"|__|3|li"|'|||_': il]l".'l IJt'IZ'iHIH‘ |||t' MI'I'| I'UI'II_FHLI'-I?\I M1 1-|||LIZ'I.IHII. .i'i

definmely plaving o role that 1 specilic w the Blog object. Currently;, this
funetion s created as a function literal inside the showBlog () lunction,
which 15 where it 1s needed.

function zhowBlog (numEntries) |

B]nj in'r"f:mg, Is ______,...-"'"_:7 . ) : x
handled inside the {/{ First sort the hlr_n; in reverse :.mf._-ru.-ln.--;ln,al. order im-fh-.t recent first)
showBlog() funttion,  blog.sort (Fineticn(blogl, Blog?) | Teturn biogd date = biagl.dated ),

whith isn't 3 Fa.—{-. -
of the Blog object 52 R B ol b Dhesork
j omparison tode to a tlass method

One of the fundamental concepts of (O 35 10 encapsulate the
lunctionality of an object within the object isell, meaning that oaside
code shouldn't Le doing work that an object can do for iselll In this case,
the comparison of blog entries Tor sorting purpases could be done imside
thie abject instead of inthe showBlog () unction. But can the sor
comparison code be placed mito o class method of the Blog class? In
order to answer this question, we have to figure out i the method requires
access to instance data or methods, That would he a big problem sinee
class methods can't access anything i an instance,
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creating custom objects

Examine the sort comparison function

The only winy vo know s this wall work s 10 break dowan the funetion and
see what’s going on. Here's the sort companson lunction literal with the
code formatted more like a normal funetion:

Twe hloﬁ instantes are Fiﬂtd

~ into the funttion a arquments.

functioniblogl, blogZ) | The sort Lompavisen

; i
return blog2,date - blogl.dater involves @ subtrattion

R e sl beampots
|

Although the Tunction deals divectly with blog instanees, they are possed
i s arguments, This is dillerent than attempting 1o aceess a property

& & 5 o L " 5
or method inside an instance through the this keyword, which isn't
possible in a class method, So the sort comparison function doesn’t need
access to anything within an instance, which makes it a perfect candidate
ﬁ il 1'Iu"l."'.¢. “'I.I'l!ﬂ H].

Instance.

In e, the sort comparisen funcion dosn’t even regquine class properties, Blog
although it could do so i necessary beeause class methods do have access
1 class propertics,

|

A elass methed Ea"‘ attess L = St e
£ i need -7 S
elass property o ¢ The sort comparison Funttion
\L i doesn't need aceess 4o \
| instante or tlass data, =

] TEuL 4 function (blogl, blogz
it Q [£ the sort tomparisen funttion
Teturn blog? date - blogl date - had needed 262ess 4o 3n instance,
Class rE wouldn't be P°!5I|!|¢ to make

it @ £lass method.

r [ iI
Rewrite the YouCube blog sort comparisen function as a class
method of the B1 oo object that is named blogSorter ().

D T T T L T T B R +
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class method? over there!

hhtmn Rewrite the YouCube blog sort comparison function as a class
method of the Blog object that is named blogSorter ().

BlogbleaSortear = funttion(hlen), bleaZ) {.......... S S R S
oretuen bloaddate = bloal dahei ettt enreans

The sevt Lomparisen method it now 3 £lass

method of the Blog object named blosSorter().

Calling a class method

The benefit ol moving the blog sore comparison function to a BLog
method becomes a ittle easier o apprecine when you see the code thai
catlls the method.

function showBlog (numEntries) |

The details of J.l:r{;rn.a the
Hﬂﬂ. are now d:ir.g,a{cd

+.5 'Eh! h E-W‘bﬂrf] l:iﬂ!i
methed of the E'h:dj tlass

/f First sort the blog

bleog.sort (8log. blogSorter) ¢

The beeauty of this code is subtle but important. The showBlog ()
I‘Illtl'!il ML T |I'H'||;|"|:'lI ]lil.‘i [0 COcern i'.‘i{‘“- '|'|.'.IT||. |]1 W |I|I e enl I'if'h e} &0 !l'ii‘d.
Tstead, the detals of hoaw |:|u}_5 enntries are sorted 15 handled withan the
Blog class where w logically belongs,

What's neat 1 how the sorting is sull initinted outside of the BLog class
in the showBlog () funcdon, which makes sense hecause sorting affects
an entre collecton of blog nstances. But the sped ifics of low the sortung
1 carried oot with pespect 1 andividual Blog entoes 15 within the realm of
something the BLoa elass can bandle, Good OOP design often myvolves a
careful orehestration of objects and ther surrounding code,

. ~~ Blog
/ .
howD {} Funthion uses . |
I.:: ';io:srgtrn tlass method
shewmion0 bo sort the blen enhyies

474 Chapter 10



creating cusiom objects

blog
A picture is worth a thousand words

Rulwy continues to be thrilled by the OOP improvements o YouCube

bt she also knesws that users won't necessarily share her enthosiasm
becanuse the OO enhancements have ver o damatically impact the user
experience, She has therelore decided than s tme w add some noteeable
sizele o the blog!

YeouCube is great but sometimes I have
images I'd like to share. It would be really
ceeol to add an image to some blog posts.

You know, add a little sizzle to the steak!

Ruba's idea s to allow cach individual blog entry to support an
optional image that 1 dsplayed along with the dawe and body text.
Since not all hlog entries require images, i important for the

mage to be optional. This also prevents existing Iog entres that

"ii | [+ i'l.'lh' ili'l'l:';li i"n- 'L'.'I'Ellll.'ll. |-II i itl‘l'.’lkllllﬂ.

— -.%j@fﬂﬂ'ﬁlﬁ
PaweEw
How could you alter the 210 object
in YouCube to support images?
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image Is everything

Incorporating images into YouCube

Adding image support to the YouCube blog involves figuring out how o
incorporate an iwnage int the B Log object inosuch a way that it doesn't
mterfere with the way the object already works, This brmas up vwo
mmportant questions that sall drave the design:

What is the best way How can the blog image
to store a blog image be added to YouCube but
within the Blog object? remain entirely optional?

\

Regardless of how a blog image is stored, we know that it will ultimately
wet fed into an HTML <img= tag so that it can be displayed on the

YouCube web page.
F\\___ A blog image 15 suﬁiﬂltnﬂy

<img sru_—'uuht"f??m" (] deseribed usind d -;J;rihﬂ kilename

This code tells s that as far as the Blog s concerned, an image is really

Just a st Sure, the steing ultimately relerences an image [ile stored
somewhere on a web server, bul from the perspective of the Blog olijeat, AE ‘Iﬂ.r as tl‘l'E Blog
it's just i string,

object is concerned, an
image is yust a string.

So an image could be added 1o the BLog object simply as a property that
atores i string, similar to the body property

cubai77.png

The TxTx7 ube imane it st .
i stoved in the -Fllz Ltd in the Btgﬁ
“ﬂ'ﬁfd ﬂhhm?h& Ebjﬂﬁ-{- a5 ‘trmﬁj »

B containsText()

476 Chapter 10
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An optional blog image

e S the blog mage geds stored in the Blog object as o string property

ﬂ |,1.'|||'||~L| j_|||‘.sf_:|:—,':\ |H“ [|:||~ :I1|:~5I'i,|||| l=[‘r|| H‘!II'-lilI-‘- s Liw huln.' |||'i.‘i ]][TIFIE'E'H il
b added 1w the blog as a purely optional feare, This quesbion altimately
has o lead back to the constructon, which 15 where the object 1s both
created and mmitalized. Surely some special code has to be placed in the
construcior (o deal with the Lict that the Profeerty 15 optional.

I'm not so sure about that. What
happens if you don't pass an

argument to a constructor? Doesn't
the property just get set to null?

inotinn Blog (body, date}

J{ msgign ths properliss

v

Missing function arguments become null.

When an argument sn't passed into a lunction, method, or constructor, i
takes on the value of nol 1o any code that attempes to use it Aod in e
sE Uj- il 1"!:'“5"'“1"1:'1' h'l:ll'i.'irrl'ill]!n‘. [l'li.'\' FIIEAns [II.I." I]]'I I‘T_H_'F'l'!i' iih:ii}':'iiﬂ t'[l 'l-\'illl
A missing argument gets set to nul 1 which =o't necessarily o bad thing,
The real ek s then o make sure thar the optional constructor argument
i specified at the end of the argument Bst so that it can be lefl ofl without
disrupting the other arguments. This wehmigue actually works for any
function or method, but ics particulardy handy for the image argument
ol the Blog () constricton

T e

Rewrite the YouCube Blog ()
constructor to support a new
image propearty for storing a
blag entry image,
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sharpen solution

g™

The imane property i

Rewrite the YouCube BElog () constructor to support a new
image property for storing a blog entry image.

Sunction Bloalbody, date, imase) { cissons ] image Sraunent
I isadded as the

L fssion the properties last aegument: 4o-----
'H'-: ﬁuh:{;n.g{w_

-------------------------------------------------------------------------------------------

eveated and imtialized )
{0 the image B\'ﬁ,unth": \

the
Duﬁge(iﬁaﬂﬁf}nﬁ

(.]_": 15 it important that the {mage
argument appears last in the 51og ()
constructor’s argument list?

A: Yes, and the reason is because the
imaqe 15 considered an optional part of a blog
entry, The real issue hete is how you go about
passing arguments o functions, especially as
it pertains to optional arguments, If & function
has two arguments, you have the option of
passing both arguments, passing anly the first
argument, or passing none of the arguments.
There is no way 10 pass only the second
argurent,

So when it comes to optional arguments, think
about them in terms of being able to leave
them off the end af the arqument list Also try 1o
think about arguments in lerms of impedance,
with mare important arquments appaanng
first, Less important arquments that are more
likely 1o be considered aplional should appear
near the end of the argument list. Since the
imade argument to Bl oo () is oplional, i
must appear lastin the argument list where it
can be easily lelt o,

478 Chapter 10

Adding imagery fo YouCube

The shiny new Blog () constructor with support for mmages wouldn't be
very uselul withowt some blog enwies that use it In order (o ereate a blog
entry that supports mages, two things have o happen:

o' Place the blog mmage Gle in ihe
same [older of the web server
as the YouCuobe web page.

cuba?77.o0ng

e Create the new blog entry as a
Elog object in the YouCube

M'J']|}l cile.

::I '_.'." | ey :'I:_.l" F
(LT, "
S T o e o

ook of wigaks -
: ) s 5 DUt tha
e S 1 bl 3
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creating custom objects

Ciompleting these steps results in the followmng oode, which successiully
creates a new blog entry that passes an image string into the last argument
of the Blog () constructor

new Blog("Wow, it tock me a couple of weeks but the new cube is finally solved!",

new Date("D9/1%/z008"), ¥@

. ﬂ?-ﬁﬁm The blog image is passed
m‘l:n ‘th! la"t a'rljwr-:h'f. n-{:
fhe Blog() tonsbructer

Showing the blog image A blog entry should
now be dil-?[ﬂ‘fed
attording o the logie.
in this psevdecade

Now that a blog entry has been created with an image, there is one last
prece of business lefi for the image enhancement o YouCube, All this talk
of comstructors and optonal arguments souldn’t mean much i the code
tat displays a blog entry didn't actally fctor inthe new inage propeny.

This code s located in the toHTML () method. We already know that If (image oxists)

this method i responsible for lormatting the blog as HTML code, except

now it has 1o take into account whether o not the image property has Display blog entry with image
ameanmglal value. Wha's really gomng on s that there are two different

wivs of displaving o blog entey, one with an imasge and one withoo, and Else

the existence o an image = what determimes which way the blog gets

displayed. Display blog entry without image

;@ The Blog abject’s toHTML () method is missing a piece of code

that will allow optional images 1o be displayed. Write the piece of
missing code, and annotate what it does.

blogHTML += "“<strong>" + this.date.shortFormab () +
"sfetrongssbr Sactaplesctractdscimg src='" + this:lmage +
i taeftdactd sryle="vartical-align:top's>" + this.body + "</tds</tr></tables<en=" +

this.signature + "</fems</p>"p

plogHTML += "<strong>" + this.date.shortFormat () + “</strong><br />" 4+ this.body +

"chr fr<em>" 4+ this.signature + "</fem»</p>":
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The Bl og object's toHTML [ ) method is missing a piece of code
that will allow optional images 1o be displayed. Write the piece of
missing code, and annotate what it does.

A | the mage propertysseb bo an actual
"] I imane, the f test pordition evaluates to

this.date.shortFormat () + 'E:.'f'llf .ﬂnd ‘I:h[ Il\“-aﬁﬂ 15 'T-lhﬂ'ldl'l

IE 'i;h'ls.lmaﬁ:
blogHTML += “<strong>"

“<fstrong=<hr fr<tabler<tra<tds

<img src='" + [ EhESTimags +

drotd style='vertical-alignitap'>" + this.body + "</tds</tr></tables<em>" +
this.signature + "<fams=</p>";
[ Otherwise, the blog entry is
Sk /,_- shown [ike novmal with ra image
blogHIML += "<strong=" + this.date.shortFormat() + "</strongr<br /=" + this.body +
"chr Jfe=<em>" + this.signature + "</eme</p>";

I know...it's
beautiful.

An object-powered YouCube
Itul 1y 15 eostatic, Her bl L1 TR L R ll'_l.' |1'f|[h and botids thanks

[ (4] ::hgj:'t'l.-, and i o SpOrts i shek new iruglu,l' fesmre thit she ilHI
I:,nu'l.'.h hr*]' Hi!iiil (i ui“ |||h.'r~.

hﬂ'_ﬁ_ﬂ — weuCuba - Tha Bog for ! Puzziers

YouCube - The Blog for Cube Puzzlers

R __scuthﬂ-ﬂJ’ﬁ_.—-__

ww,umtuimhﬂﬂimmmmﬁ'/
saived! $

A blog /_) .
Enb‘)l with —

an imdge. Giot e new 7x7x7 cube. Could be my ladt Hlog post for o while. -
by Puzzler Rudry

Apcrded a mily outisde of 8 local oy mﬂlw“!ﬂ:.qlh'nhp.mh
Porwer 1o the purtien’

by Puzzler Ruby
s
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creating cusiom objects

* JavaSeripteross

dNEEENSE aEN

Across Down

2. Areal live abject with its own data. 1. The ohject equivalent of a function.

4. The operator used to create object instances. 3. The blog sort comparison code in YouCube is one of these.
6. The signature in YouCube is one of these. 5. When a piece of data is placed in an object, it is called

9. Software that is designed using objects. B
11. A keyword that references an object from within its own 7. Every object has one of these objects hidden within it,

code,

8. Atemplate used to create instances of an object.

12. An object that inherits properties and methods from another 10, Object notation uses these to access properties and

object.

methods.
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JavaScripteross sclution

* JavaScripteross Solution

M
IUN|S T A[NC|E] EI
¥
id A )
% e (LA [S|s[PIR[O[P[E[R|TIV]
0 £l a
P M e
(B |JE ¢TI0 [R]I[EINITIE[D
i 0
H (T|H[1]8
0
dainn

a
R |
)
0
[
L
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creating custom objects

BN Pagetenx NN

Fold the page vertically : < o g
i B g s ers o What do nl-;]m:ts add to most seriplst

and solve the riddle.

- tsa ue:{ing of the minds! 4’:-———.

Olrjects add so many cool things to
snripts that it can be hard to ]Ji(']-t

one i]u'ng. [1's true, some n]:jec’[s outclass
others and make it even tougher,
but in the end the answer is clear.
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11 Xill bugs dead
X
* Good Scripts Gone Wrong N

You never know with these things. One e / :
day everything works great, everybody's 'f'

happy... and the next day, baml Stuff flying
everywhere. Bottom line—it's good to have
a quy like me around to fix things.

Even the best laid JavaScript plans sometimes fail. When this
happens, and it will, your job is not to panic. The best JavaScripl developers are not

the ones who never create bugs—those people are called liars. Mo, the best JavaScript
developers are those who are able o successfully hunt down and eradicate the bugs
they create. More importantly, top notch JavaScript bug exterminalors develop good
coding habits that minimize the sneakiest and nastiest of bugs. A fittle prevention can
go a fong way. But bugs happen, and you'll need an arsenal of weapons to combal them...

this is a new chapter 485



eak...a bug!

Real-world debugging

It's a shocking lact ol snack tood hie... a chocolae bar can contan U Lo
) g preces. As scary as than little tdbic of information may be, there's
no reason o fea bugs i JavaScript code,_JavaSeript code can be niore
tghitly conrolled than chocaline PROCESSINE eguIpment. Theres even o
taskloree devoted solely 1o the removal of JavaSeript bugs,

o
BUG SCENE INVESTIGATORS

It's Bug Scene Investigators, or BSLL as those o the busmess vefer o thern,
Orwen hias recently joined BSL as o JavaSenpt mvestigaton, and 15 cager to
prove himsell” and help rid the Web o JovaSenipt bugs.

Owen, BS| JavaSeript
investiogtor and former

chotolate lover 1

A bug—laden thotolste
[ -?.;k“f

H]'.I”‘lli.ll.!q |H"[1|".'1'1'|| I.}'I'l'l"ll. .1:|.'.|
SUCCESy e 'H"'.'l'l':ll L& &1 l!l:.ﬂ
l:i':"“!]i"l'.l“:i"n‘ ]L(‘t"[i ]Ii‘i :I”I‘I'I[il':lll.
He'll hiwee 1o master the black ar
ol JavaScript debuggng belore he
can climb the ranks and become a
full-blown JavaScript detective,

Geek Birs

According to the U5, Food
and Drug Administration,
up to 60 insect “fragments”

are allowed in any given chocolate
bar. In contrast to the “real world,”
the folks at BS| have a zero-tolerance
policy when it comes to JavaScript
bugs, and so should you,
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Kill bugs dead

The case of the buggy 1Q caleulator

The first case across Owen's desk is an 10 ealeulator serpt that's parcof a Fx\_ :
page thar calculates an average 16} from an arvay of T0s, and then groups The Files for Qwen ave available at
nsers topether whose results are similaz. 8o ihe seripn s given an anay of h{ﬁfiffww.hgadﬁr:{hh:.mf

mmbers, and then caloulares 2 average and mdicates the melhgence of I:mksfhfjs,-"
thal average,

Ohwen has been informed that this script is quite buggy, Unfortunately, no
other information has been provided bevond, “it doesn’t work.™

N = g6, 75, 92, 105, 146,
i = T. 113! ng P [ :
. “4:1’:‘{:4' 114, 165, 96, 97, 88, 108 1
An arvay of 10 is fed

into the stript.

Reﬂ!hﬂhhﬂl&ewm_
Click OK to begin 1Q calculation.

W Th:; it o {_'h: :!.'I'IP‘L ,

- SRS i« wppesed to wrke
@nA  mCuelQCaoer ety i daenrt

A averaqe & is taleulated
dnd torverted into an
intelligente “classification ”

inherit well-written

code to Jelmg.
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who's your browser?

Try different browsers

Owen figures that running the problematic

seript through a few dilferent browsers might
help shine some light on the protlem. He starts
out with Internet Explorer...

Double—tlicking the yellow ;;F

i the bottom left torner By 1o cabime e svernge 1)

Bt e

Internet Explorer reports an ereor when the page First loads bun Chwen

Tsn't stire he can rrust it A quick look at the code {or the seript shows
that the varable Las exists, ban the TE browser shows it doesn't,
Konowing that browsers aren’t always acowrate when reporting crrors,
he decides to press on with the Safari browser...

S'-!F:‘l'l'i I?“i“Th el 'h;"ll Ihi" [ REEID iﬁ (1] ﬁ‘ll1i11'11" lﬁﬂ-r'n'nl Ii[“' ”E. (&L} I[Il'.|
which doesn’t imediately appear o Ohwen o ave anvihing wrong
with it, S0 he decides to ke a stab st locating the error with Oypera,.,

= I Iy - B eshesn T Das e s e
Bl ao commbaior
aPiel T i ey W 1§ G SR A P s i T

The ias variable is defined in
the code, 0 [E's ereor doesn't
appear to make any sense

F ?‘*;m’: down {he
IREL o fod: :"-Ea*tih a‘t |l
Satavi points 4o 3, c'?-rq.,. '
on 3 line of cade that
itially appeavs 4o be oK

The line rumber iz diFFl:Fch‘{'.- bt
the code in the "ﬂ?:ra erivar
J makehes the Cakavi error.

Mbﬂrﬁﬂ*'ﬂﬂ'm o g 80—

:- B awings - e arsheae N Pasarar s R i

I B vt - nast
[

s Fabe s
g T b h e
e

tira | ot

e pnm s
iy o
I L L T e e

Browser eveor consoles
are 3 great way to
diig,hﬂlt Ji'-';&{,hlr-[-_
toding problems.

T——
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Something is strange here, Opera mentions a different line number but
its clearly t*t:ﬂ'a'!'i.l’!g tor the smme line ol code as dafar, which is actually
good news tor Owens Bue he still doesn't see apviehing wrong with the

f]f'l:il]l‘.‘i Tin TI'}' FRETE TRLERE 1.||1h'1 i, Fil'l“li:?:ﬁ...

L} 'H.!l‘.. S” |It‘

e
“Hin]

L

“ihtsls

kill bugs dead

Firefon has :ﬁ:t
ancther Lake on the
- lime rumber of the
Fvekon i preby helpbl o e o

" ?ihfnm'tmﬁ the nature

>
“haads
“EitlesmgT pg |
L CEge 1 I0 Caleulae
*REGCT/Eitlmn
“&cripe |.l\.l|.'l.-""|:|’-:-<"_"_|1.'-"r peR
- B T e o
13, 87, @&, '.‘;u, "2, ips LG Ty
*o M8 TN 64, 114,

ru:nl:ll;.-n -:nr:ur-_\:h.!‘ul.hl:al |
AT POl ek LA
s Con o B0 Renth Tal apdea
1o ur-|-|L.gel:.'-.-.-n.a-_-r.ﬂl'l.-.'u-"o:-t'JIHII:‘“”“
bt

CRleIR L asy (dar
: s =8 {daka| ""-"""':'."r

"
T

"Tan are

e ::I-'.'-;n..'.u:l-lgrn |
‘aleulate

tha §um i
b i . 2rage Ig

oy

for fvag
Ll L 1 e
data. lemgth: 4
dataf]j, R

FVETAGE = Maj Bt e

STRrADE b i

OF vy ape SELE . l@ngth) »

R B
EmLuy Ehe TlhEal Float (e
ta¥&rage « Iy I -

FELUED “petpls who shr

al
l.l.fl'l"ﬂg.-ﬂﬁﬂl

Fefury Yomee
FPelfde whip Bhiouwld re

4 BF the SVerage Ig

MELEL RELE Ehple aapgh

ally hit the Ersaiks

2™
Blye if laverags «
FECOTT Mg

Ele who

Bhould hit the pe. kg

Firefan tonfiems
this line 4o be the

sourte of the evror

A hal I think I
see the problem.

What coding error has Owen uncoverad with
the help of his army of web browsers?

mlawm g § favesay € §lj
FREUER "nmesy .
: PEODIE whn PO0LLY congsger b
icher by
L F LR EXtrcimsaye;
— VH¥RI &8 < W] I
EELUFM "px
PFRople why ould e aonaldered o
FeeRO Jus Ty
wine "
LL Iavermgs @ |11) |
refurn Wh l= ;
FoPlE of avarage Lhtalllgmneg=;
elrs 8 f |#¥hrage « 137 |
FREUTH Mpe 'E g
People 9f mumey| I Intelligenaen
FenCe" |
& .
ur:-f [aweraip « 41 |
EREULR "people af v
il of vary FUperior ines) 1] o
ntelligenoy
=iy | |
FEEUrn "ggy lamegn,
!
TG lpz=
Grl e ST
“hody @y e
3, =T Eho It ang
“lmg wrc Lrain, ppge :-'I-I':H“h
it 1 brginh
Tl pef==.
i b Tl L |
B Tady Lo Saleolgem gy Lt
T BYETRge D, Cfdius
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it's a bird, Its's a plane...it's Firefox

Firefox to the rescue

Griven how specilic Firefox is in describing the bug,
Chwen decides o dig a linde furither using Firefox.
Sohe chcks the link in the Firefox error console
window, and 1 tkes lam w the e just beliore the

stspicions lime ol code,

Aand - B
et ¥

“Roript type="toxt/
var igw = [ 111,

functian
alare(®

Fullwtrﬁ the link
opens the tode For the

Web page, mtluding 3
highlight just befove

Ehe suspitious tode.

Click QK
calciQClams |
function cale
/1 caleulaw
VAr &vers =0
for {var r-. ﬂ-;l
average &=

This is the tode
;_;us.ir.l} !I:,h: f'ruhl!m.

¥
wles i 'm.
feturn "paop

aleg if javer

By amalvzing the Firelox error message, Owen's figured
out that Safari is actually right about the line number (25),
Firefox highlights and mentions line 24 but corvectly shows
the code on lime 25. More importantly, Firefox explains
exca tly what s wrong with the code, which 1= o simple
problem vet deceptively easy o overlook:

490 Chapter 11

“eltle>BET Camp 1 10 Caleulator</ticles

ShowIClans (data) |
ument . gukElenant
data) + "<

Iﬂclljlqdlt.]
® the average {n

datafij;
avarags = Kath.floor|average / data. length),

I/ Hoturn the clagsif
if (average = 20) {
roaturn "peopls whe mhoald kill theip TVa";

fe

; ntl-l.l.'n ‘people who should consider brain

Firefox is widely considered the
hest Jel:ugging hrowser around,
at least for the time being.

Geek Bis

m—

Mot only does Firefox have excellent built-in bug
detection capabilities, but it also has a debugager
plug-in called Firebug that takes debugging to an
entirely different level. The Firebug debugger for
Firefox can be downloaded for free at
hitpfwww.getfirebug.comy.

Don't worr'f abeut the
setond evvor for now—let's
take them

IREL LhdCuR

avascriptTs
T. 86, 75, P2, 105, 146, 77,

Ed, 114, 165, 96, 87, B8

ko begin 19 caloulatian, iy

ById( "outpne®),
. l-*f3| )= inmerHTHL

= "You are !F-HJ_{“ with =

ie data. length; ive)

ication of the avarage Ig

Ait the books®j

< T8) {
whio ahould hit tha bos

< B1)

else |f EVPEgEISS0l |

The ,,F gtahmgn-f; Is lhi:l!ih& Fi-\'tn‘{:.htiﬁ
around the test tondition




t]«areBre

Dum

(»1_: I can't figure out how o view the error console in my
browser. How do | open it?

A: Unltortumately, every browser is difterent, and some make it @
chalienge to find the XavaScript emor console. For example. Satar on
the: Mac only allows access to the eror conscle from the Debug menu,
whiach is disabled by defaull. You have 1o ssue the folowing command
fwrite it on one line, with no camage tetum) in the Termingl applicaton 1o
change the cettings and enable the Debug menu;

defaults write com.apple.Safari
IncludeDebugMenu 1

Cheeck the documentation for your specific browser (o fird out how
to open the error console and view script emors. The eror console in
Firetox s opened by selecting Emor Consale from the Toods menu,

Q_: What makes Firefox so special?

Pebugging on easy street

Owen is pretry excited about isolating the bug in the 10 caleulator seript
soguickly And with such a simple coding (5 to make, he hgures he'll he
able to cruise along in this job and make BST detectve mono time,

50y
A

-#_-__-,v else If {averags -
.

| Aooing tue missing
| Pamentueses

[ SQuasHes twe Bug,

|

U

M e
,\_Cﬂating the test tondition
ngide paventheses solves the

.‘“"5 in the |8 taleulator

Is ther a chance Cwen has sl @ carly dose of
overconfidence? He really needs 1o test the newly
repaired script belore taking the vest ol the day off..

kill bugs dead

e

Questions

A: The: devedopers of Firelox did a greal job on its erar reporting
capabilities. |t simply cutpesforms other browsers when it comes

to assessing scapl eroes and pointing you in the night direction

tor fnding them. This isn't to say some ather browser may come
along and do a better job at some pont in the future, but Firetox has
proven fsell a very capable browser lor debugging pages conlaining
JavaScnpl code,

C)__: Whal error was Internet Explorer talking about?

A: There's nat really ary wary 1o know for sure. The reason is
hecause the error reported by Intemet Explorer has 1o do with

the script code not loading property. which is the result of an ermor
encountered by the JavaScript interpreter. You know the code is not
Inading propesly because the 1 1= variable is being reported as
“undetinad,” even though the code clearly shows the Lo variable
gettmg created. So the only way ot can be a problem is it some other
error i5 somehow preventing the script fram fully loading.

And that begs the question.... is there some other error in the scripl,
and what does “undefined” really mean?

This debugging
stuff is easy. Witha
little help fram Firefox,
my job is a piece of
cake... with coffee.

Q
~’
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what happened horo?

The bug report isn’t always the bug source

Linfortunately, Cwen isn't finished with the 10 calealator case because Firelox
Is still complaiming, except pow s a completely different problem. While he's
"'Il'l[“l'fl [{N] hrii'k 'ﬁ'ﬁh |_| TII':" e |i.l!'ﬁl' L] ||- rﬁ,.l.‘i[-[n;z Fil‘l‘li‘ﬁ“i AsECEsenl i"‘l!?lii'][h:
this tirne Chwen has bos doubns absour the validity of the reported bug:

This Funttion brate
matches up with the
brate mentioned by
Firefox, 10 nothing

WELRI®
shanda

Eritlakgtr o I E
SEF Case 10 1% Caloulgpaes Litlan

--f:::.,:: Eype ® by iavanEs] pE=s
e bglm = TAZ0Y, ey 15, B, gem: 1451

E=ngl fog

b, “alrulating, =,
Eamsict Ry Ty RS

EalcliElann rdata) + *

= TFOU arw imgling Bikh

1, 8, Lbe gy

SEET 5

e Error Camsole. . [ =t

is missing with the
funl‘.*.lﬂl‘ brates

,“lgam, one hug at a time,
so let's continue to
nore this ane for mow.

el e @ & O cae

the =iamyy M| EfFOrS  Warnings

This is the
bvace Firefor
is Complaining |
asbout

< 30
“Peuple o +

avwrag = g3

| TREUIT Mpecple s o n 4

wlam LF luverags « uij
FEENTE "pecpie wy o

|
mlee LF ismerage « 141 |
il “pHopls uf w

- 1 Vary s il
| ¥ Fapaibod Ipim]

i |

FELUIN "garniuhan™,
I
< i

etk

“Baily anlums® BT | s |y

i L T o

PE" albsTheaip® o

v S ooy e
alput Mmaiky rn inloulates pie A sragpe ID,widiy

You can’t always trust the browser.

Iv's true, the function braces are OR. As good as 10 may e insome cases,

it appears that Firelox is barking up the wrong tree on this bug However,

it's worth taking the mention of a missing curly brace as a clue o study all
of the braces in the code a bit closer.
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o oL I think your magical debugger just
Elne 1F |avsbice < 111 serewed up. Cleerly, the braces around
Tetitn “propls ol susertae by

the function in this code are just fine.




<html>

<haads

L3

<soript type="text/javascript": |
war iges = [ 113, 97, BG,

kill bugs dead

BE the Jwadeript Inferprefer

Your job is fo play Jawﬂcﬁrt interpreter :.
and fo]Jow the trai] of curly braces in

the code to find out what has gone wrong. ii

itle>B5I Case 1: IQ Calculator</title>

75, 92, 105, 146, 77, 64, 114, 165, 36, 97, BB, LI08 ];
function showIgClass (data) |
alert({"Click OF to bhegin IQ caleulation."):
document . getElementById("output") . innecHTHL = “You are dsaling with <em>" +
caloIgClass (data) + "< fem>. ",

function caleldClass (data) |
A caloulate the average IQ
var average = 0;
for (var i 0y i « data,langth:
avarage += data[i]:
averages = Math.[loer(average / data.length):

i) |

// Raturn the classification of the averags IQ
if (averags < 20) {
return “pecple who should kill their tvs";
1
else if (avearage
return “peocple
}
mlys LEf (averags
return "pecpls
1
alae LE (averag < A1) {
return "pecple who should consider brain sxercises";
}

< BB} |
who should really hit the bocks™;

< Yoy |
wha should hit the bocks®™;

else if (average
rwtuen "pacple

)
elss LEf (average
eturn "peaple

I
slme if (average
ﬁ#u-—h P |
e

]
else if [average
return "pacples

< 81y |
wha could be considered dull";

< 111) |
of avarage intelligence":

< 121 |

Lyl

< 141y {
of vary suparier intelligenca™;

i
alsa |
raturn "geniusas” |
1
I
</moript>
</ head>

<body onload="showIQClasa(igs) ;">
<img sre="brain.png" ale="brain" />
chr />

<div id="output">Faady to calculate the averags Iq.-:.u"dq.v‘.-

</ body>

</html>
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be the solution

BE the Jwadeript [nferprefer Gelution
“Your job is to play Javabeript inferprefer :
and folJow the trai] of cur]y braces in
@ the code to find out what has gone wrang.

<title>BSI Case 1! IQ Calculator</title>

<script type="text/javascript >
wvar igs = [ 113, 97, B6G6, 75, %2, 103, 146, T7, 64, 114, 165, 96, 57, B8, 108 ]=

function showIQClags (data) |
alept("Click OF to begin Ig caleculation."):
document, getElementById ["output"} , innerATHL = "You are dealing with <em>" +
caleIgClass (data) + "< em>. ",
i

The nﬁ!-ih{l,
1 i b ate function calcIgClass{data
L 'D"S’lhﬁ_ r /4 calcolats thes average
ihwh’ ?‘-"‘ war average = 0;
here, :ndmim:-, fﬂ:“l:z-i*: :it':l.:f?.u.lungth: 14+ }
:mh‘ the .r-""'arumw- = Math.f{locr (average [/ data.length):

:_ffr::l:; -:; 1:-"1'—1“'11 the ¢Lngi-=|unn of the average IQ This D‘Ftﬁ'll‘-a brate

average < 20} 18 missing its
vaviable. Wld kill their tws": r_'ln:'lhlj, E\'.if-:‘l

sa if (average < 50}

lrvutu.'n:. "people who = really hit H::@
£l

You eould alse just kill

& Lf (averags < TO) @ the epening brate i“:tl'
return “peopls whe nhwl:@ Ehe Fox loap sinte Lhe
@u Lf {averag < BL)

halfl it unh‘ FuRRIRG

raturn "pecpls who SKould consider brain exercises'; —— a single line of code,
Q,,_ i (avarage < 81) although the braces help

raturn "psople who o d ba :nnn;dﬂrﬂ@ make 1{:. l'.ltar w'hi-‘t tode

—e=

15 Funn I ‘H‘IE Ibﬂ?
@.. if {average < 111@ """j
rwturn "people of averige lntelligence":
@!ﬂ if (mverage < 121)

e ey | Mismatched or

sople of supefior intelligence”: )

Clz- if (average < uu@
Qr.~l1:1.1.t'ﬂ "pasple of very :@
S ) are a common
% JavaScript bug that
< ripts

</head> can be avoided with

<baody onload="showIQClass (igs]) ;">

:;.:qf:ufhum.m" alt="brain" /> attentiﬂ'ﬂ tﬂ (IE'taiL

<div id="output">Feady to calculate ths average IQ.</div>
o ey
< html>

missing rur[y braces
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Ohwen can't scem to catch o break as the stream of 10 caloulator bugs just
keeps on lowing. Now Firelox 1s reporting that a vanable & “not defined,

on. Except this time the undefined vardable is named averag. not igs.

Kill bugs dead

ined
Variables gone wiid'““dwh

Netite that the setond ervar

has mow gone away. Sometimes

. & g 5 ‘Fhﬂ i
which sounds sort of like the bogus error lnternet |'.‘.‘(|'J]-::I'L'i' TR ted 1'41I'|‘_|.' ) one h’“ﬂ- will l'l&‘b.-\“a“f
rﬂ!ﬂ[u‘c mor e {’_lﬁlh one error

I'm not certain, but I
thought an undefined
variable iz one that

hasn't been created.

else 1f (SAASEEg < 81) |

return "pecple who should consider brain exercises”™;

?

your pencl
Write down what you think “undefined” means in the context of

the latest bug in Owen's investigation.
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check your work
» our pencil
=
hhtmn Write down what you think "undefined” means in the context of
the latest bug in Owen's investigation,
“Undefined” vefers to 3 varisble that has either not been treated (usirg
yar) or that has been ereated but not yet assigned a value, Either way, the
problem is that the vaviable is being refevenced even thouah & has no value,

Sometimes it’s the simple things Something as
simple as a typo

I this case “undelined” definitely relers 1o a vartable that has been used
can often wreak

without having been created, although in this case s by accident. The

oty reason the varable 1s undefined i because of a typo that results in
havoc on a script.

the JavaSerpt mterpreter thinking it is an entirely new variable,

Inpatlog rat k
:Il- BInTO0lass jdaeay |
LLA%8 the Aumpags Y

Flv-mg, the mrl;‘ﬁr:d variable
Fadimi® HS&I\'{!‘S 'HEE I..ndl_'gincd
variable 'PraH:n.

/

T

2T lvar | = py TR A PP T

: LT . datalils inths faa) !

EITATN = Haph pga. D,;E‘msmn_' a 'I'_Wﬂ
W g MiEa, Lanigeh s is lht hard ?ar‘t H

W yeRaFIng them is easy

£ ReEilzn phe
PR . Bt icat ey e
WM € 30y | I mEERss §

FRELER S -
2] " fhingig kild thiay syt
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(i}_,: Is there a difference between
"undefined” and "not defined”?

A: Mo. They mean exactly the same thing,
it’s just that some browsers use one term
and some use the other, Consides the two
terms to be entirely interchangeable,

q: 0K then, sois there a difference
between “undefined” and nu 117

A: That ane's a lifle rmickier, Yes, ona
very lechmical level there is a difference
between "undefined’ and nu 1 1, but not
really erough to worry about. Unlike null,
“undefined” is not a value that you should
ever think aboul assigning to a vanable.
There is an unde £ ined data type that
variables aulomatically assume when they
hawve yet 1o be assigred a valie. On the
orher hand, vanables are never automatically
sel o null, However, it's somelimes a
good idea o sel object variables to 11
as an initialization step o make sure itis
clear an object has not yet bean created,

the :
Duﬁlgm(ﬁ;maﬁ@ns

Mitty gritty technical details aside. the mam
thing o knesw about “undefined” and nual L
is that they both convert o £4 | 5 when
placed in a boalean context, such as the lest
condition of an 1T statement. That's why
code suchas 1f  (somedbjact) s
often used to check if an object has been
crealed before attermpling Lo access its
mmermies.

Q_,: I still don't quite understand how
a typo somehow tumed the averaga
variable into undefined. How did that
happen?

A: Even though & variable named
averacge had already been created and
initiafized, JavaScripl has no ability to make
the connection between ave rag and
average just because they have nearly
the same name. The vanable sverag
could just as easily be named shazbot
or lederhosen for all JavaScripl cares.
Which is to say that JavaScript interprets

Crunching the intelligence numbers

With the typo bug under control, the 10} caloulator seript now works properly, caleulating
an average 10} from an areay and then displaying the result as a text classibication. Uhwen
can close this case and bask in the glory of a job well done... bt for how long?

kill bugs dead

it as an entirely new vatiable. And since
hiies mezv vanrizible s yeel 1o b assigned a
value, it's a big problem trying to compare
something Lo it in an LE statement, It's kike
trying to write: & movie review betore you've
decided what movie 1o watch.

Q_: Are you kidding me? | make

typo mistakes all the time in my word
processor and it doesn't break everything.
Why is JavaScript so sensitive?

A: Take a deep breath and commit these
four very important and insightful words

lo memory: GET USED TO T, We're nal
writing scripts lor people, we're wiiting them
for machines. and machines are anything
but forgiving regardless of what language
you're scripting in. Even one character in the
wrang place can send a scripl over the edge.
There is some flexibility In the whilespace
surrounding JavaSonpt code, such as
spaces and newfines, but the code itselt
must be very exact.

The I calewlator mow
wovks as :urgg-[-_:d
‘H’Iﬂhh 'Eﬂ ﬂw!h’s

d E[‘Ju&sihﬂ z-F‘Fm-b
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call now fo win

sllll.l.ﬂ POINTS

s Although most browsers provide an eror consoke that »  Curly braces around blocks of code are a commaon
provides information abwul JavaScripn erors, hey can'l source of bugs—be carelul W always match opening
always be trusted as completely accurate. and closing braces.

m  Even though browsers often yield sketchy eror m  Simple typographical emors are easy o make bul not
information, they do usually provide valuable clues necessarily easy to find—akways check the naming of
about where to start looking for troubla. identifiers.

Serry, you're
The case of the radio call-in bugs alions
Chwen barely had time (o celebeate bas frst closed case belore another cose
lands on his desk. His new case involves ooseript that is ntended o process
citlk-ins to @ radio station contest, determining a winmer based upon the
call number. The seript is supposed 1o keep a count of callers and only
tlr'rl'ru':' i Il.*L'-I|1r'|1'I '.Ij-ll'r a certain number of I:":II].'i., HI[L“h as SV

Sorry, you're
cailer #5,

- 5iX calls later.., =

Alan, caller number 7 today's wihner!

——— (S S
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Opening up the investigation

Before firmng up the radio call-in page in a browser, Owen thinks s worth
taking a quick look at the code (available ar dip: S o feadfostlabs.com f
FMMJL!-J".I’!'IJ:.F.I"] anc gertimg a Teel for how 1 put Lot by .\-lal':.'hr somnet g
will jump o that 5 obvaously weong, or mavbe he'll ac least gam some
understanding of how the code 15 supposed 10 work.

kill bugs dead

The rame of the caller
and the winning eall

number are passed inte 4he
cheekWinner() funetion,

almg with the form nh_jtﬂ:..

J

<hkml>

heads

citlasBET Case It Winnlog mallered b1l
The eall i o
tou " v M awaasTipt
i cript tipeT bRt/ 0w ;
Htﬁ - %57 'rI-l. 1 popbet of call=
ke I i ¢
‘hl“tr&hud --‘\:}' yar- calliam = Ri

I = et wipningiand |
= gaipck sop gheckElinnar !:!-'n-n. .u]l 1
{§ Increweft thes call nuRDe

waf callHomi

"---___5‘ ++zal LRy

¢ Check for a winpnar
it (o L negttami |
¥ fealliim = wlnbihg Lol
- : tjcallaz = ", callier PUDPAT a1 L Hul
ajert = Lmr
form.mabalt L1
|
dlad | . N :
! HasE caller field TER L e
et l- -Mcunu.--:.t.qcﬂ'.".ennnr.ti-.rlm sallex

[nerement the
pall tounter.

the nekt caller
vat calleciield

calterFisld, Fomasi) i
! Fleld.nelectll]

Rﬂt‘t th: eall j callacflel H‘

name Fi!ld 'F“_n- i K The s.ﬂ'.t-t‘.‘l'.'[} m:thgd ;.:i.;r.’cs

o . mént
the newt ealler +f : value stoved in 3 Lext eleme

£ paakd>

:m|l-fr?].‘.'.ﬂ.'\.'1'.u-_ - Mgext Caller®i Tht 'Fﬂlf.u!.[} mt{’hud !!_'l_‘,!- {'_,.h-: |'|-|.?1.|.{,
s =" [otus to an element on the page

BAlert the user
and submit the
Sorm if the eall
hr.-.mb:'r ¢'"|Ihals the

'WIH.'I'IIHE ml’ﬂhﬂ.

i
w, ., today"s wainn=i

there isn't 2 winner.

ety i "
cEorm pame="callfzrm” At ic vy
£img .-rc--1_-_-|::|-c--T\I|l1- mlt= TT QR T ‘.:,I'I'.‘E"E"-"':" -
Y sme: <ipput id=Tcaller —
callar fame: <inpuk i

- T
metradiocall-phy * e bod="3NE

& Mpatton yaLnes ) R Td e
= jrput .'|"F"l-? :I;;rn—t {chia . e, decanent patELemen Byl
cnilLck="chackdiE :
< /farEs
£/ padys
& fhEml>

Call the thetkWonmerl]

caller' ) mive, TIT %

Localio.

B WP LEEATE

when the Call button s elicked

Nowne o

One Three

Help Chwen get a jump on the case by circling the number of
bugs you think there are in the radio call-in script code.

Four
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say what? syntax orrors

hmn Help Owen get a jump on the case by circling the number of
bugs you think there are in the radio call-in script code.

One Three @ Five

None Two

Let's push onward with the tase
and help Dwen find and solve
these four buns..

A question of syntax validation (Bug #1) Syntax errors are

With a general idea of how the code i suppased 1o work in mind, s time alwﬂys rEPn-r'tEc[ l]y

L1 ] 1""“ L[] FIE“'l—l (R b ||'| him 1!-\"'“" il ||-'l“} ||i||'lpf'“h "u'r'lll'" Il'll' I'il.fH“ |'i'|”-I“|

seript is v, Simlar o other errors we've seen, Firelox immediately l)mrﬁ, ﬂﬁﬁ“‘lﬂiﬂg

reports a syntax exror, which s a coding crror that violates the vules off .
that error reporting

the JavaSeript language,

is enabled.

rld
o Lhm maller Nl fer v ment galles

o S war call B
e STl e R M e,
. po _ 1
15 EVror P‘D‘Hh 'tﬂ ) ﬂll1h’l’1.‘]‘_£'1.:‘r:j‘

a3 ‘Ih! O‘F tode '*'I"Ei'l a uin-l.pn
string Lontatenation. S
<hadys

. - .
R wame="culliogm Inii._ﬂ'!uau-rul.p-'e-' Wt o= FOET
-

<, o= redis, pay® ali-"
. =i J
:-lﬂ.u- n-:rthpu_u-'em ier’ asme="oallar® Erpeskawi s

Syntax errors abways result ina browser notification of some sort,
asswming the browser is set to report errors. This gives us a very
important jumpstart i tracking down ervors,
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kill bugs dead

Careful with those strings

Furefox papeinted a line ol code with astrng concagenation, which
s a clue o analyze the line of code very carefully. The code calls the
alert () functon with several siome hterals concatenated with the
caller and cal 1Num variables,

if (calllum = winnitghom)
lert [callar + + callbium + .];

E These two sb'ml} literals are J

f.u-nci'&ha{cd with \!:w: -'ar]ab!cs-

It's important for
quetes to always appear
in pairs, isn't [12

Pairing up quotes is critical in JavaScript code.

Quiotes must always appear mopars, otherwise JavaScrpt wouldn’t be
.'II?E" L Iﬁ:” 'I'l'llﬂ"ll il h!f'i]lg l':l[l‘i il“d -'I.Ij“[ht'l' e 1]1'}_:"'”.‘;. ]ll 1]“' L b ”r 1'“'
racdio call-in code, one of the strmg lerals o te strng concatenition is
missing s traling quote, This s definitely a svntax error sinee it confuses
JavaScript about where the string ends.

o fixe the bug, just add the missing quote o the end of the string:

if fealllNum = winningium)

dlertc (caller + T caller Z'Il'-I'I"I'E:O'I callmum + T... Today's winner!T):

if (callNum = winningiuomp

alart{caller + ", caller mamber " + calldom + ". .. today's winner!™):

&
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consistency counis

Quotes, apostrophes, and consistency

Missing quotes are only hall” the story when it comes 10 racking down

quote-related errors in strings. Since JavaScript and HTML equally

FI'[FT_H_H'[ |P| H |'| [E“E s ;I['IL! "I'rH IHIE'G]I':Ih".‘;- I.l-ﬂ' 1'“1'|U‘!\i“;3: h'[l-ir] {2 LI’.;I.\ '-'I.HI::'I'.IIH | il]](l

airrtbwtes (HTTML), s eritical vo be consistent when mixing the two, Ruates are used to

entlose all of the

/' HTML atbributes
<input Cype="button" wvalue="Call™

cnclick="checkwinnaer {this. form, document.getElementById(‘caller®) . valus, TI" />

E S

This approach to using quotes for HTML attributes and apostrophes ‘TL“‘ Ja'agc”?t :i-‘“"ﬂs

fior_JavaSeript strings within attributes works perfectly fine, and is a good within an attribute

idea. However it s .'Lhn]}l msibile in HUML 1o reverse the o, as this code
reveals: The modern }':HTML- web Fage

cbandard doesn't allow apestrophes

Q‘I:u be used to entlose abbributes

<input type~'button' value='Call’
gnclick="checkwinner{this.form, document.getElementById{"callexr™},.valu=s, 7)' /=

Neow apastrophes ave used For the ‘J\

HTML sttributes and quotes are
used for the JavaSeript strings

Quotes and apostrophes

The adea heve 15 w0 stick with gquotes for one tvpe of code, and aposirophes “.il‘lﬂl.l[tl l'll! ﬂltEt'I‘IatEC[

lor the other type. And since the modern version off HTML, XHTML. 11 ’ ‘]' S .
pecpuares quctes around atiributes, it miskes sense to sick with quotes when “Elﬂg ava 'EI'IP'I
arcund attibutes and apostrophes around the JavaSeript strings insice . »

attributes. strings in HTML

.
But a problemn arises when vou speaifically need & quote or an apostrophe al'tl’lijutes-
Fouin 'f.'ul.|.'.1' aly t*:u_]'f.' commuaited 1o one of them as the '.I|-ir|'-_-| 1*1|1'|n::i||f_{
character, or string boundary, Consider the folliwing code;

alert('It's so exciting!'); — *W“A‘N E————
N PQOWEWR
Does this tode work?

What happens when you specifically
need a quote or an apostrophe
character in a string that is enclosed
using the same kind of character?
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Kill bugs dead

When a quote isn't a quote, use escape characters

A common bug mvolves using a quote or apestrophe as a character within a string bt
having it interpreted as a string boundary. So the alert code we Just saw is a syniax erro
Iill:"['i'll,k:"l:' IIII'_IJI.T;IH':TiI“ illll'l'i‘!rl'“'r I‘:Il'lri ﬁﬂ'"["f' IRIR] “'Itil'h ilpl‘ﬁilll'l'l]l'“"‘l I I.H H'IIHL'II'IIE".\
and which are real apostrophes, Fortunately, there is aneasy way o declare than a
character s a “real” character [Cs called an escape character, and it involves placing
a backslash (%) m front of the character o be used herall:

alert{"Itils so excitingl’)i

Escape characters are
MNow the apostrophe has been escaped, and JavaScript knows withom J ._I Ii I.
a dlouln thar we r:';.||['_l,' wanl an '.|]1-|1.\I!:U|;1u' chavacter m the .~ilrinL_"'. A5 “SE tu SPEEJ y tera
opposed 1o declaring the end of the string, OF course, we could v dodged ﬂhal‘aﬂ'ﬂ'ﬁ iﬂ Sh"ing‘s.

the escape by changing the stning boundary to quotes.

plert{"It's =o excitingl™): E’“F‘ L

|ﬂh5f_'r “Cﬂdtd-

That works fine, but what ahout this code:
dalert{"Thay said, “you'wve won!""};

The string contains eral quotes and a iteral apostrophie, so escape 15 the
onby aption available, In such a seenario, it's wsually safer to sscape all of
the literal characters, even though the apostrophe could get by without it
) S~ Estape not
alert {"They said, \"voul\'ve wonl\""); aeeded but still
a Sppd Id!’a-

Fix the guotes and apostrophies in te lollowing code spippes, using escape charaoles
A . whenever passible,
CXERCIoe

var message = 'Hey, she's the winner

var response = "She zaid; "I can't believe 1 wolt.

<input type="button" walue="Winner™ onclick="givePrize("Buby"):™ />
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exercise solution

Fix the quotes and apostrophes in the lollowing code smppets, using escape characters
whenever possible.

\5e
e
!-I‘E-lu'll Yar message = "Hey, she's the winpner!';

The
ﬂfﬂi‘brﬂ?hc var rasponse = "Bhe said, "1 can't baliave T won.""
i
f;fj“,: be  Ptvewonse = The pid Nl and b el L Wb | i
estaped sinte  <input type="button" wvalue="Winner" onclick="givePrize ("Ruby™}:" /=
it appears
withina  npeb bype=Tbubbon’ value="Wimner’, anelick="ojvePrize(Ruby ) /> | .. B, SR —
rl:r'mﬁ

Estape thavacters won't work in this case sinte this
;hwﬂil:ﬂ is @ JavaStvipt string inside an HTML attribute
& Mixing quotes and apostrophes solves the problem

Undefined isn’t just for variables (Bug #2)

Che bug s taken care of but Chwen knows his work 15 not fingshed, The
rachior coll-in serpt now starts up fine with oo errors, ot a chick of the Call
button to enter a caller i all it takes 1o reveal another problem, And this
o seems to lave something to do wath the checkWinnsc () [unction,

Clicking the Call button
vesulbs in an evvor
somehow I-nwiu'in‘:'} the
thetkiWinner() Funttion

The line number isn't hleFul
at all sinte we know the

Eiest line of HTML eode in
the page is not 3 problem.

Fﬂf IomE redion

‘h‘l-t rl.ut‘:lon %
not defired.
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kill bugs dead

The usual suspects: the checklist

With sonme debugeing experience under his belt, Owen decides o run
thirough his newly constrncted checklist of commaon JavaScript errors,
Mavhe this bug will maveh wp with one of the bugs he has alveady

¥ Un:-&ﬁthed oF mitting

F‘:"T"-‘!:-h EXEs.

# Hhm.}t
turly hagfd Tty

ErCounbeTe ;

¥*
F,h;‘ﬂﬁf;;:d identi e

* Quote or dpestraphe

miSusE

for & WinHST

it )
= winnbnghum)

{4l lHum
Lept |Cad 28T

gapm. ayibmit 11

The eheekWinnerl) i
Funﬂ'l','lﬂn 13 ar.l\llr
refevented tuice
in the tode.

Help Owen by checking the type of problem you think is
plaguing the radio call-in script.

O Unmatched or missing curly braces. =
D l'llllli“l |'H'1] PR IT=S1T 'l]-lr'l:'llllli"\t".".

U Misnamed identifier from typo. D Chuote or H]]n:-.tr‘np]wmi-:um'.

D Some entirely new kind of problem.
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sharpen solistion

- renyou pe

mn Help Owen by checking the type of problem you think is
plaguing the radio call-in script.

] Unmached or missing curly braces. >
] Unmatched or missing parentheses.

E/h/lir:-uaﬂnw.l identifier from typo. [ Quote or apostrophe misuse.

D :';Il W l"l'.lﬁ ['1"|"_|.' W l{i'lld Hr ]'I'I'Uh!-["lll.

The ehetkWinnerl) Funetion is called wil:;n ?I'" iy =
lowevtase w by aceident — thetkwinner fpo '
Eauses Jav :{u'p{ o think eheckwirmerl) is an i M“g
entively diffevent funttion that hasn't been defired € ¥ix simply requives tHe function

HPI‘{',;I.;;,‘S th w Iin h
eall to t.hgtkb‘ﬁ:m_fjli ) ! # typo

e

<input type="buttph" walue="Call"
onclick="checkWinner (this.form, document.getElamentbyid{'callec').value, Ti" />

Everyone’s a winner (Bug #3)

With the pesky “undefined” tvpo bug taken care of, the madio call-in script
s still trigpermg ervors. The good news is that the browser i no longe
I't'put'ring IR '|1rTIhIl:‘|I'|".'i. But the bad news s that every caller s now o
winner—the script s even declacing them the correct caller mmber even
when they aren’t, That's w Lol of priges o gve away il Owen doesn’t come T
up with a fix! he really slrange thing is that
‘!:.]'nt eall number s beina shown 3s
the winning number cven [.Hou.ﬂh
EI'IE f-a”t\' Il-ﬁ."t '!:I'IE 'ﬂ'i'nmhﬁ -‘-JH:\-
Eilie, caller number 7..1odiy's winnes ! l

EEOE) Mo caller number 7. today's winner I
———————————
o
ﬁ
Every tall is beirg } P

detlared 3 winner.

auiby, caller number 7
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kill bugs dead

Alert box debugging

We know that the test for the winning number tkes place by

comparing the ca 1 1Num variable o the winni ngum argument 1o

checkWinner () hmcowon, But ths code appears o be OK... we really

pecd away 1w ook a linle closer s whasts going on with the ca11Mam

varialble,
Nothing cbvious jumps out 3t
hﬂ“ﬂ W""ﬁ"ﬂ wll:h ":hl!. ﬂﬁdt

if (mallWum = winningfum) |

R

s worth v ing o track the
value of .-.allrij to see how i i

ﬂhhﬁlnﬁ !eadlnﬁ up to this tode

Is there a way to look at
the value of a variable at
different points in a script?

Alert boxes can he
very hancly for getting
a quick look at the
value of a variable.

Alert boxes can serve as a debug watch window.

As it turns out, afert beses aren’t just for di:tpl.il}'ing o=l nlormation
Liy I:‘||I.[ L=t s, -Hl:"‘.' Al .!I.‘iH e El‘it'l.llt |11:1':'|}' A lhl' [} |f"'.'t'|u|‘::n|';'|l hi:ll' ol
_I:-I‘.'.i H['I'I.I il (_'Ellt'l' W= |l"|]|.|l”ri||"!.' 1|'|.-il.ll'|'| 'l-‘.':||'|5|l |l (RN ii H |I H_Iji_lll 114 al va ['Itillllt‘!-'m, Ntﬂ
only that, b alerns can be used (oo make sure G certain secuion of code is
petting called as expected. In this case, we need 1o use an alert simply [or

keepig an eve on the cal INum varmable,

The alert box provides 3
watth on the -'ana'nl: s valee,

in dhis cate the value of the
.-.allhum variable
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alerts are tools too

Watching variables with alert

Awartch s a debupging erm than relers o constamdy watching
a variable as a program runs. An alert provides a primitive
'ln'l-iﬁ('l:l |II-|| .I:\'.rl-| I'Kilf'ql'_\: a COnNsSEant I'u'il."l-"f “I. il 'I'ill'ii.lllli' I::lH[ [t ) ] :‘ﬁi”
be very helpful. Ancalert can be used as o wach anywhers in

E‘.Dh{thmﬁ Ls:n!f nﬁhf.
tallNum should be set to the
rumber of the turvert 23,

alect |ealldum} : -/-')
! - ¢ P, todayh's
raller flambsE L

Javaseript code where a varable is m o question,

luem winnimgbuma y

"
]

MNaN

{ hwen realizes thai the radio call-in M‘l'i||t 18 somelow M'1'i:||.g cal 1Mum
and winningWum as equal, even though cal I8um s showing up as Nal
just before the LT statement. While s already confusing that ca11Hum
is corming up as Nal, he decides o move the alect st mside the 11
statement (o see il anyvthing changes,

Bingol T think T
figured it out.

1E (eailium - Winnimeum) |
alart|cal lWum) ;

¢ callst mombes ¥ & ooal 1B & =

Th{‘ I!-ﬂ”Nun- U&"IJHC 15 mow
shnwma up 54_'{: *_ﬂ ? Jusf
after the if test eonditional

- -'j%ﬂhlﬂ
" PQAQWEWR

With the alert watch confirming that calltumis
somehow miraculously getting set to 7 within a
single line of code, what do you think is the cause
of the bug? What has Owen figured out?
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kill bugs dead

Debugging with Alert
This week's interview:
Alert shares his disdain of bugs

Head First: [ hive o adimit, e heard mised thimgs
about vou, People say you can be really anmoving, Yet 1
hear you could very well be a debugger'’s best friend, Can
vou enlighten us on who the real alert is?

Alert: Those lirst prople are crazy. I'm a wonderful guy,
Ve also pretiy simplevou give me some information
tor display, and boom, T popoop and display e Thas .

Where's the harm m that?

Head First: | guess it's the “pop-up” part. Pop-ups have
gotten i bad rep as of late with all the ridiculous ads that
sometimes pop up everywhere.

Alert: Oh, T gorcha, Yeah, T ean see where that could

get really anmoying, But you can’t go arovnd Blaming a
hammer for a dimwatied carpenter who doesn’t know how
to use it, See what 1 mean?

Head First: 5o vou're saving that any bad things Pve
hesarel albvonnt vour have o Qo with vou being misised?

Alert: There vou go, Like T saic, T just do as ' told. You
tell me to pop up a whole bunch ol times wath silly ads,
I'll do . I'm not saying Tl like ie but 1 don't really have o
choice in the matter. Hey, | thought vou were going to ask
e about my contribution e the world of debogaing.

Head Firat: Oh, I'm soree Yos, T have heard some veally
good thimgs aboul how you help JwvaSenpt developers
track choawn bongs in therr code. Heaw de yon o a?

Alert: It's preity simple. really: Let’s sav there’s a
varmble that has gone havwire, getting set to some value
that akes no sense. The programmers s freaking out,
”'I."i'["'i,lir |I..|.“1'|.I.. 'fr'i Wi h“ﬁ"l-"r‘ ‘n'l']li]l I FHICSEEnl, i“‘ll’] ||'|.'.‘i|:lli'l'i'|1r'l':|'
needs a way 1o ke a peek al the varable at dillerent
places in the scrpt to see how it's getting changed. 5o she
asks me to pop up and show the variable.

Head First: But how are vou able o show the variable
chiange value al different points inaseript? Thar sounds

ciflTicult,

Alert: Not atall. Al vou do s call me multiple times, with
each call at a dilferent point in the sorpt,

Head First: | sce. Have you ever mim into any problems
when helping out as a debugging tool.

Alert: Well, | have o admir that I'm not so good at
proppinkg up debugging mformation when there s a plece
ol code getiing ru w bunch ol tmes, like s loop,

Head First: Why is that?

Alert: Well. remember that L am a pop-up window: so |
have 1o be clicked o go away If i popping up a bunch
of timees, that’s a whole ot ol clicks.

Head First: That makes sense, 1 also hear that vou can
e handy even when there st data o be looked at,
Alert: Oh ves. There are plenty of situations where it 1sn't
rpuite elear i or when a piece of code is getting called. A
fuick call 1o me withan the code will Tet vou know il the

coce 15 really gening called, T hecome somewhit of an
alarm just o let vou know il code s callec,

Head First: ln all of these debugring scenarios, are you
telling me you are just temporary?
Alert: (Jh, alsoluiel: And 1 don’n mind. 10 not Like

I eont have my permancnt role as well —T juse do

debugmng thing on the side as a litle public servace,

Head First: Well, [ appreciate vou taking the time (o
explain vour role in bug detection. [ look forward to seeing
vou aronind.

Thanks. See ya!

&
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Is it logical?

Bad logic is legal but buggy

Owen has honed in on a logie error, an error that is pedectly legal

according to the rules of JavaScript bur entirely wrong in terms of whar The tode that "locked"
it s ntended o do, I this case, = i used mstead of ==, wlach means OK earlier furned out 4o
winningMum s getimg assigned 1o calllum mstead of being have 3 subtle bun that
compared to 1. Subtle? Yes, Bue sull highly problemaric, was diffielt 1o spot

[
H
e
[
b=
ot

it (calllum == winningbum) |

I Ju:r.@'runn inghium) |

The real problem with this ermor 35 that i doesn’t trip up the broveser and U
generate an ermor like the syntax ermors, The JaovaSenpt interpreter didn’t

complain because an assigmment “returns” the value being assigned, m

this case winningtum, which s then automatically converted to trie

(non=gera) in the 11 test condition. In other words, the vode is perfectly

Fegal even though it didn't deowhar we wanted it o
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So logic errors don't
ever show up ina
browser's error console?

Logic errors iike io fiy beiow the radar.

What makes logic crrors such a pain 1o deal with is that they olten don't
reveal themselves the way that symtax errors do. Although o script érror in
a browser may seem a bit dedlating, it's really a blessing in disguise because
s a |:lt|.: that has been detectec {or Y, IJ:‘Jgit' errors don't vinlate Ty

JwvaSeript syntax rules, so they are often tougher o detect,

O the other hiand, logic crrors do sometimes resull inoa seript ervor
while o seript is running For example, iF 4 logie error results oo variable
not getting mitialized, an “undefined” error will show up when the script
tries to reference the variable, So sometimes a logic error will spare vou
the suflering of an exhaunstng bug hunt



Kill bugs dead

\ BULLET POINTS

= Syntax errors involve code that
vilates JavaScripl language rubes,
and are usually caught by the
JavaScript inlerpreter,

m  Shrings must be carefully enclosed
within matching quotes or
apostrophes.

s Quotes and apostrophes should be
rvimecd (but SUIin miElching piirs)
in HTML event handler attributes
thal contain JavaScripl code.

m  Alert boxes olfer a primitive
but usetul option for watching
vaniables throughout a script.

» I's a common emor fo accidentally
cuthe @ lesl condition wilh = when
you really mean ==,

Q_: Are escape characters only used
for escaping quotes and apostrophes?

A: Mo, there are several escape
characters supported by JavaScript. For
example, you can use % © 1o insert a tab into
a strirg. Sielarly, 8 newling is represented
by the % n escape character, And a iteral
backslash must alsa be escaped with %,

One place where escape characlers can
be used effectively is in formatting the tex
displayed in an alert box. You can use '\ £
and ' 1o align text using labs and control
how it flows onfo new lines,

Q} What's the deal with the limitation

on escape characters in HTML attnbutes™

A\ 7 The limitation has to do with the fact
that HTML attributes arent subject to the
rules of JavaScript, al least not when il
comes o the characters used to bound an
attribute value. So while it's fine to escape

a characles within a JavaScript string that is
enclosed i an HTML attribute, # can't be the
same character used (o enclose the attibute,

It this is still confusing, think about it ke
this. HTML sees an attribute simply as &
value that must appear between quotes or
apostrophes. Mothing more. So whichever
boundary character you use o starl the

thereqare no
Dumb Questions

atinibute, HTMI. assumes the next one

it encounters is its matching partrier that
ctloses (he attribute value. Thes happens
because HTML doesn't process the altribute
value for JayaScript escape charcters,

Escape characters do still work within an
HTML attribute, provided they dan't conflict
with the character used 1o enclose the
attribute. This is because the attribute value
does eventually get interpreted as JavaScrpt
code, assaming we're talking about an event
handler attribute.

Q_,: Aren't there fancier debuggers for
JavaScript that provide detailed control
over the debugging process?

A: Yes, there are a few out there. And

iU's not a bad idea at all 1o investigate them
further and consider trying one out. However,
understand that good coding habits coupled
with the debugging technigues explored

in thas chapter will go a long way toward
helping you create emor-free scripls,

Q: What exactly is happening when
JavaScript code tries to reference an
undefined variable or function?

AI Remember that an undefined variable
|5 & variable that has either not been created
ar that has been created but not set 1o
anything. In both cases the value stored in
the variable is unknown, or more specifically,
it is undefined. So attempting to read that
value and do something meaninghul with it
makes no sense, which is why JavaScript
generates an emor.

A similar siteation cocurs with functions
when a function is called but the JavaScript
interpreter can't find a function by that name.
The himction is imdehned, whirh means that
calling it makes no sense—there's nothing 1o
ol Agam, Javasoaipl considers i an el
because there is no way (o meaninghlly
execute the code.

Q } . What's the deal with the callNum
variable tumning up as Mal before the 1

test condition in the radio call-in script?

AI We still den't know. Although it does
tall us that something is still amiss in

the script code. So it's important to keep
sleuthing for more bugs...
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syntax error vs. logic error

Fireside Chats

Syntax error:

Hey, I've heard of you. | hear you're pretry sneaky:
Bt what I'm wondering is i vou enjoy a really
Badly written seript as much as 1 do?

I disagree. 1 like seripts that are a tramwreck right
there n plain view, That's where 1 excel. You
sprinkle a few of me throughout a seript, and it's
guaranteed to make o rowser sgueal in pain.

| can '.'1;]}‘1:'11‘i:1lr' your twisted way of hl"t"illg things,
b the 1'r|n|:;|r|‘|| 15 that You still allow a 51'1‘]11[ [{N]
i, That's no good o me, T like tostop it dead in
s tracks,

It wonld, bt we're unfortunately preiy lmited in
tevms of how much damige wie can do. Sure, 1t's
Tue te sepew wp apage and Keep it Trom working
right, but I hate that we can't get aceess to anything
else: Bow, what fun [ could have with a hard drive
Lull of important datal
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Tonight's talk: Syntax arror and Logic error share their love
of poor seripting

Logic error:

Oh veah. There's nothing better than aseript that
[k Times o the surface, o just barely oo of sizhi
are all kineds ol strunge problems,

But what fun is that? Everyhody knows o sneak
artack i much more effecove, You know, Jull them
into thinking everything is OR, and then showly
start revealing e problems here and there, 10
your dio a good enough job, they'll be questioning
whether or not their browser s even working righi.

You've got i point there, Its o shame 1 havent

figured ot a pood way o reveal mvselt by stoppme
a seript like you do. Or even better, crash the whole
Lronwser ina big pull of smoke, That would be cool!

My man, that would be incredible. You sure there
1L i }thg']r [ Lis ti 2l i there?



Syntax error:

MNal, the Javascrpt mterpreter las us locked down
preiy teht.

No, how does 1t work?

How do vou get away with that?

I e o good one sorta like that where people
lorget w end each JavaSeript statement with a
sermicolon. [ great becanse the mterpreter wall le
it slide iF the stalements are on lines by themselves,
But eventually some cocky programmer will trv 1o
“optimize” the code and combine the statements
ontea single line, and that's when | show ap That
one miever gels old- T alwavs get a good laagh!

I lowe it because al the miterpreter does nobice, then
I wet to spring nto action and shock them with an
ervor. Hey, P starting (o realize we should think
about teaming up—I think we could do more
chamage thiat way,

I"'my right behind you!

kill bugs dead

Logic error:

Well, there’s still plenty of fun to be had. 1id 1 el
yot alwout ey lintle teick with = and ==2

It's preat. The progrmmer means 10 ype == Lo
commpare wo values, but they accidentally tvpe =
an it does an assignment mstead. s hilarious
because they'll go hours without secing the problem,
And the JavaSeript interpreter is none the wiser
Because the code s stll technically legit,

CHh, T have loads of them. Tt @ fine Boe T walk
Breang just mstce the Lo but stll alsle o st ap
tronible,

Hey, that reminds me of one more [ have 1o share, |
lowe it when peaple decide o change the arguments
b i fometion alter thevve wreitten the funciion,

T never Gails - they’ll forget o change all ol the
valls to the function, which all are suppaosed o be
L'l]_'l'dﬂ li'\'l jin] I'I'.I.ﬂ‘lfl:'l the now ElTH'IJ]']'Il'I'It.'I-. ]II ii” oy
well, thee interpreter won't notice and they'll get
unexpected results from the bad arguments,

I agree. Let's get started.
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really buggy radio

Everyone’s a loser! (Bug #4)

Ohwen is starting 1o realize that this debugging stull s not as easy as he
once thought. With the 1 statement logic error Fxed, now the script
never declares a winner. So we went from everyone bemng a winner io
everyone now bemg o loser, Some people’s sell-esteem will definiely be
alfected by this bug i Owen doesn’t get 1 fixed quickly:

e LS Caller 3

This is really confusing. I guess
Tll use some alert boxes to try
and figure out what's still wrang
with the call number variable.

Caller |

It seems that everyone has

aone from winmers to |asers
SINEE now no one Lan win

Caller 7.

BS) Case 2: Winning Calle: \

This taller should
bhe a winner
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Overwhelmed by annoying alerts

Ohwen attempls to use alerts o pata watch on the cal 1Bum variable and
oy 1o figure ont what's going on. However, he runs into a problem in that

1t pets tedious having 1w wade theough so many alert boxes en voute 1o the The drawback to alevts a5 wateh
seventh caller. He's med wsang several alens in dilferent parts of the code, windows is that ﬂ'ltjl Lan 5:{.
bt bie's qust getting overwhelmed with so many less than helplul pop-up 5:/ tedious when used in vepetitive cade

windows, and doesn’t know where to start... L/—‘ / J
yndelined

E

&
ndafined
@ ==
As the ealls roll in, the

€allNum ariable jumes
&\"ﬂi.-l'rd &t“ﬂh a!l k"-‘d_;
wieird values

Wouldn't it be dreamy if there was a
way to watch variables without having
to go through a pep-up window.,.,
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there's a console for this?

Browser debugging consoles can help

Most browsers have a debugging consale, really an ervor console, that s
responsible for displaying errors that occur in asceipt. Error consoles are
1|.'|'[f\ 1.:"1"‘“' [;.:ll' |-|'|ii“[|i‘_= Ll 'r"nhl'll nll||::‘|ilir||_'| J_HK'.‘- \\I'Ullﬂ .“t al .‘il"l'i[".. .|r||.l
i many cases helping 1o dingnose exactly what went weong, Firelox m
partcular has proven to have an excellent error consale,

— e

e s L

Hay e e =

Browser evvor tornsoles Jre great
for finding out about SLYipt evrors,
especially syntax evrors.

We've already leaned heavily
on the Firefox errer

tensole to track hu_nr:

Error consoles are great
and all, but how do they
help me watch variables?

Error consoles don’t really help at all when it
comes to watching variables.

As handy as error consoles may by they don’t oller any means
of watchimg vamables, But there’s mood news—at’s not outside
{hies realim of |Jll.‘1hi.|ril]i|.:\' Loy CPEsite VoL owil |||'hLI',_'. consile

fromm serarch that can serve s watch window,
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Build a custowm console for debugging

The idea of a custom debug consele might sound intimidiating ar fiest, bt
all it veally has o do s display text when asked. The key is that the console
st display te delng informaton directly on the page, not o alent
bost. A separate pop-up window could be used as long as 0 doesn't requre
the user (o click O, butics simpler and just as ellective 1o show the
debug messages directly on the page.

V.7 T

Debug messdges ave displayed
Just below the main Pase in a
special debugy area

Eath line is /
a diffevent

.dr_'nula messade-

o, your pendl

Imagine a design of a JavaScript debugging console that allows Cwen
to display debugging messages in a list within a dynamically created
area on the page. Draw what you think the necessary components of
this design are, and how they fit together, including a custom JavaScript
object for the debugging consale,

you are here » 517



sharpen solistion

- erenyou pe

mn Imagine a design of a Javascript debugging console that allows
Owen ta display debugging messages in a list within a dynamically
created area on the page. Draw what vou think the necessary

The debuaging tonsole is components of this design are, and how they fit together, including a
d"'&"‘fd ds dn ulaljed: named custom JavaScript object for the debugging console,
DebugConsole that has one

property and one method.

pebugConsole Each eall to the custom displaysa()
; method draws 3 debug message on 3
new line of the debug console ared

The debug eonsole itself is
ereated on the page as a div.

The shaded Property

15 3 boolean that

gets toagled between

true and false for callNum: ;.ﬁ:"
eack dthuﬂ messd callNum:

b albnetle ke :nllﬂmﬁ: :
background tolor. 5

Wikhin the debug tonsele div,
each individual debug message
i housed in s own ehild div

—

The HTML elements for the / \\
dfb_,a Fves oo dha = | S l

o R -LI'IE T";JE ';'rf \
treated dynamically br the -/
dcbug tonsole, whith means the I ]

user doesn't have o include any

special HTML code 4o su di div di
the debug console. G f ! =

nealliMum: 1" ' vcaliNum: 2° l woallbum: 3" I
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JavaScript Magnets

T_he cade for the dghugging consale is missing a few pieces.
Fillin the blanks with the code magnets o finish building the
DebugConsole object.

function DsbugConsole() |
// Create the debug consple area

var ponsoleElem = document . [ Yz

consoleflem.ld = "debug”;
consaleElem.style. fontFamily = "monospace";
congoleElem.style.celor = TEIIIIZAY;

dooument .body . {consolellam) ;

consoleBElem. {document . {("hr")iz

/J/ Create the alternating background color property

this. = false;

Debuqconsele.prctntype.diaplayﬂsq = funetisn (meg) |
// Create the message
war msgElement = documentqCEEHEEEIEMERL‘"di?"rF

mﬁqﬁlement.appendthlJd[dncumenL. (msa) )7

mqulement.style.backq:oundCalnr = this.shaded 7 "AEEEEEE" : "HEFFEFFE"}

var consoleElam = document , getElementByid| Vi

e

consolerlem. appemdChi ldd Y

//J Toggls the alternating background color property

this.shaded = this.shaded;

= O
| shaded ' appendChild ereateElement createTaxtNode '
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JavaScript magnets solution

JavaSt:ri]:t Magnets Solution

The code for the debugaging console is missing a few piecas.
Fill in the blanks with the code magnets to finish building the
DebugConsole object.

Furiction DebugConsclel) |
[/ Create the debug console Area

3 in -
var consoleElem = doﬂmnent.l createElement ili div 'r

cansoleElem.id = "debug®; = The dc’auﬁ bocale it apperded 4o
ronsoleBlem. style, fontFamily = "monospace™i  the dotument body, which ! anid

conscleElem.style.color = ng3IIIFIN; I/' 5\:{! added £o the end of $he ot

{consoleElem) ;

dmr:u:ne:;:,l createElemant r"hg:

The Fivst ehild element
in the debug console is a
— Ve falza: | he background color starts horizontal rule to divide

s, o out false, whith vesults in 3 the eonsole messages from
| white backaround initially the rest of the page

document . body. appendchild

conscleElem.

// Create the alternating background color proparty

"-&I:m:q':_'ﬂnsole.prDt-:nt}'pe,diE-playMSg = Functionimsg) i 3 2
) f e L9

/{ Create the message TR ssane

var magElement = document .createElement ("div®) ¢ < o the d:bug Lontele

_ ehild div
msgElement . appendChild (document. craateTextNode RBimsa)l;

~ol - ig. o) 7 "'.HEEEEE.F." s "§FFFFEE™:
mqulement,st}fle.ba:kgraundl_mmr this,shaded

var consclebBlem = document .getElementiyld( y P

consaleElem,appendchild (| msgElement b7

The background
tolor ﬂ'tm}{-_cg
between eath

mestage so that
t—ht mﬂﬁ&gs are
easier to vead.

/{ Toggle the alternating background coleor property

this.shaded = Bﬂis-shaded:
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Pebug your debugger

Ohween can't wait 1o put the new debug console through its paces to find o
what's still wrong with the radio call-in script. 5o he imports the debug., js
file inre the page and creates the DebugConsole olyect in the head of the
age,
P, Mrawt/davascrint”s
csoript type="text/javasaript This code Pz the
[/ Debug console global variable D;ha{:nnmlc ab ett as a '_’Jﬁbil
variable in the 'h:ad of the page

var conscle = new L!-e-]:l.h;f“.\:nrﬂ—_//

[T||Ii11'1||||alh']".', I:|1i|':g~. :]cufl LK) HE pl:'!u|||'-|'|. v'rll'wﬂ !||' “T‘H[ .l“t'l['lillh T4 L=
the delbug console, Ohwen learns that he has compounded his problems by
mtroducing an entively new bug ol his own mito the new debug console,

—,'_.55- Error Console
-y L @ @

Al Errees  Warngs  Messages Clear

[t seems an

I don't understand how the C The browser is tlaiming that the

rhively new
document body doesn't have 4 t, ";3 been
any properties. Doesn't it hold document body has na propertiet i :Eradur.cd
all of the web page content? inta the

seriph.. wah!

The line ol code that generates the error is just tryving to append a child
node (div) o the body ol the dorument, which shouldn’t be a problem.

dorumeant bhoder armendiThi 1d e =nlals
e A e R e L R T

Sornething else s amiss, although it defimiely appears w have somethmg
to o wath the new DebugConsale object.

o AN
" PQWEWR

What could possibly be wrong with this code to cause
the document body to somehow end up empty?
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watching the time roll away

Waiting on the page

The problem with the debug consale has o do with the Gming of how a
page loads and when script code has access 1o the body of the page,

The HTML elements that
rtitd:#hthtf'ﬁﬁl “tltlespsy o
aren + loaded until the body sagripr o

attually

loads_. akter the head

Ah, so seript code that
rung in the head of the

page can't access HTML
elements on the page.

522  Chapter 11

The head of the page is
loaded before the body, o
none of the body ontent
is available at this pont

[

FEEETLAXt A uvrascr ing * reE by ek
T ek . J ek

Il EseaH

;--I Ypa '.--".-I:-.r'u-u_-:l.;:"'.
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A e e .t ;

S WHRLDOIE & new DeBagtang Lejiz

T

0Zal mumbms 11
ar callMim = f;

tanceion 'E:“'H-I;::n-r.._' my, caller, u

V Yot o ek, Sen Lihingiem) |
¥ar onlINum: =
+éoa L] Humg
heph for & winkeg
L fcaliw -- ]

. winninghami |
lag & », e DE
F nusber * + gallpoy + =

Elee |
Bt b [} e
; : 08 Saller Fimlg fog Ehi# noxs Ll
var callerFisld T
1 I & doCunant il B ey I -
llerFleld. valys iy sl

i ]
e Allmely
* BouE
wilerFlald. salect 1),
| i

Callerrimld. aae it

“IOEW foamm="g allformn

BOE Lo raa o

all. php® mathe C
N i B b= P e
3= "TAatin™ - i
i o B T ——
| 1 AR Walus="Cap
el -c-"\'_le-.‘l'l\h'..n-_:l‘.l'l-
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Foem, - doo
C ACImERE  gutE] enwant
aw SNt Hy h 1 b
By el [ ¥ &2l fac lavalua, Ti®
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JavaScript code that executes in the head of the page
doesn’t have access to web page content.

since e head ol o page 5 loaded beloee the body, sy script code that
remns directly in the head of the page must be careful not o attempt (o
access any HTML elements that are i the body of the page. This ma
seem like o strange restriction, but it makes sense when you consider tha
ot all that puch code s tvpically ram an the head of the page
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But what about functions
that appear in the head?
Aren't they wrong too?

Mot all code in the head of a page is executed in the
head of the page.

ll‘lill"i'ltj_{ I'IH{"' .!H al |.H]'III'[il.!l!| ||ii|| ill]]]!'ill'.‘\ i;ll ||il' ||I‘iIEE lll. al |!i|'-_|"'" .i‘i Thl |i|-l.‘
sarme as rumming the code i the head of the page— funetion code
docsn’t run until the Tunction s called. But code that 15 placed oulside of
a function is executed immediately when the header s loaded. This i the

code that can cause problems.
I the case of the DebugConaole object, it can't be created divectly
the: head of the page becatse s constrictonr i very nnech dependent on

content m the hody ol dhe [rage,

—- W_ [ o o
" Zih Write down when and where you think the DebugConsole
object should be created to make sure that it can safely access

elemeants on the page.
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sharpen solution

hh‘twn Write down when and where you think the DebugConsole

object should be created to make sure that it can safely access
elements an the page.

-----------------------------------------------------------------------------------------------------

...............................................

--------------------------------------------------------

- the head of the pase so that the obiect is alobal — we just don't call the |
Lamstructor to actually ereate the obijeet urtil the onload evert fives . .

L
e MEM wﬂ" of <body onload="console = new Debuglonsaled) ">

€He DeBugConsoLe op; L
- m h Eb tﬂt 1]
Mutilates tHe peBul \f::: E};zawcgﬁadin ris?nnu

ﬁﬂlliﬂl'.ﬂ M +o the onload event

The peskiest errors of all: runtime

The unloaded document body problem is an example of @ rontime

i o s s e ﬂﬂﬂﬂl"ﬂﬂ[y‘lﬂﬂ!ﬂuse
ervor—an crror that onby shows iis fce in certain conditions while

ascript s actually running. Sometimes runtime eorors only sarfuee ﬂ',[ sPeci{ic Eﬂll(liﬁﬂ!’lﬁ

LH s It‘l' "|l:'l‘!|' HI]!‘L"H‘IE" 1"-| TCLInALEnees, ."-l.]l."l'l HE S R .Ill. '|_"|.] LN Ilr (This 'iT]]Jl.l!

ot certaim number ol loop itertions kg plae, Runtime errors are t]:‘lﬂt' tal‘e PlaEE WI'Ii[E

often the toughest errors of all to find becanse they are so difficult w

predict. Sometmes it's a challenge just reproducing a runtime error when a “ript 15 mﬂingl

someone else encounters it

Runtime errors

The d.:l:ug, comsole bug was
3 vuntime ervor caused by
a{ﬁm?ﬁnﬁ to ateess data
before it had been leaded,
whith it an ssue hat is anly
vevedled when a sevipt is vun
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The JavaSeript bug trifecta

Along with runtime ereors, two other errors we saw earlier round out the
Javascrpt bug teifecta: syntax errors, logic errors, and runtime errors.
.'\Ir:i' “r || e ]";Ii“(lﬁ- “[. CTTOrs e l:illj-'ll llr‘L ”‘I. III-"‘IIIﬂ‘f"Hli_E‘I_}_E rl‘l_l‘T“M:"l"-'t":i iII
any serapl, often at the same tme! Understanding their differences 15 an

mmportant part of bemg able to suecesstully find and eradicate them. 8 ntax
' Y error

An trror I't'hl]lli]l,_{ ]-I'n“] HRAT ;L-“i_“" ol
_ the rules of the JavaScript language,
Ru“ﬁme error ~ m:*.,mm;:ll|1_un L!w code is unlit to run in
the JavaSeript inteprerer
An error revealed only bylpuntime
conditions, such as the user entering a
certain kind of data into a form that

the scrpt can't handle or attempting chEm
= . ] Lhead = TR
to secess an object belore it has been Lo la>EEL Case 31 Wifming Callesefeicl
I:.'!'I:‘LLH'I:[ 1L il;'lili'.lﬁ?.t"l.l. greipt r..'p-_--‘:fm:-".:w.-.s.'::pr" sta="ombug. 8" FEE L PEr

f i consols 2 1

total muisber of cal

war callium = O

rifoym, =aller, winnipghits) |

Logic error

.:"m ervor caused by bad logic, ofien 4

mvolving code thar i meended 1o do s
one thing but is accidentally rocled

in do something else, Same (ST [
with logic errops performs exactly
as intended, in which case the
programmer misunderstond the sk 1o .
begin with, . -

s

Inciement Cha call pumaes

'-I.'-:'.;;.e-.::Ir|'|h'.'|1':-']l'::||.|i|.'| 3 " oa gpallBumli

; wvoday's winngsl T

Wiite down the type of error for each of the Tollowing error descriplions,

E‘\ -s

Missing parenitheses around the test condinon ol an il stement. e,
Forgetting to mitialize a counter variable 1o (0, o
{:rt'nlh]g it low Hr that ln-np:-. hﬂ.nnd the last element i an Array.
Fongetting 1o close o funetion with a closing cudy brace,
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exercise silution

Wirite down the type of error for each of the following error descriptions.

Missing parentheses aroumnd the st condition ol an bl statement. 11;‘{"+-“

Fowgetting to matialize a counter variable to 0. L‘"’ﬂ'f' ..........
Creating a loop that loops bevond the List element main array, p‘““{:‘"“ ,,,,,,,
Forgetting Lo close i Function with o closmg curdy brace, thb“

The call number is showing
up as "not a number.”
e kil It’s not a num-bah

‘I\‘HII Th" {I"lﬂ.ﬂ_{ L] Prl"iﬂ!t' ﬁrl:l“v llil -"Hl 'I"“'IJHIH.\, i.l‘.‘i INCRLSY ]H |"i5i.h||.' Tia |l!kl'
i Jook at the cal ITNum varable as the calls come m withoot laving o
silt through all those alerts. And as it trns out, an old problem Owen
igmored has finally come bome to roost, The calllumvariable i
showing up as Hal, which means it isn't a number. But why 1sn't it?

console.dlsplavMsg(®cal LlBums * + calltlum) :

A sinale line of tode
s-d:,\ uf = waJc.E-H on
the tallNum va.r:éhi!

AL least Lhe d:h‘,ﬂ

i'-ﬂ'hlﬂlc 11 erm&.ll

callian: Nal
calllum: HaM
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kill bugs dead

When watching isnt enough

sometines watching a variable creates more questons than
answers. Why s cal 1Hum not a number? Why is it not getting
weremented? What's the point of this debug consale 301t only
confirms what you already koow.that there’s a problem, 5o how
dlo we go about fmding ow specilically what ns?

What now?

It might help to try
eliminating cede until the call
number changes in value.

Removing code is a great way to simplify
a script while hunting down bugs.
Sometimes less is more when it comes o JavaSeript
delwgromg Inthis case, rernoving code and warehing w
s whinl chiangzes is an excellent idea, But just deleting

v minain as B when w
debugeing We really need o way 1o disable code, as
apposed o truly remmoving i

rrm et el 1w
LIEAJLALELY 391 0L Wk
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crippled by comments

Comments as temporary code disablers

i : g : : Comments are
Hiding executable code inside comments s an extremely handy way 1o disable the
code while debugging. This allows ende o be selectively pulled one ol the execution E‘Jﬂl"ElIIEly use{“l

of aseript without actually deleting the code. Think of commenting our code as a

means of sulbnractng lines or chunks of code as needed o help solae o bug {ﬂl‘ tEl"]lﬂraril}'

Jisalrling code.

winningtuaml |

checkWinner (form, caliler,
conanle,dispiayrsg{Tcal LNum: r & gallkum) ¢

funclor

{f Incremant

war calllum

¢ boml1Hm Hey, the call number iz now showing
up as 0. So something in the disabled

code is turning it into "net a number.”

wifgningium) |
, ealler mumbee ™

Foeallyum + Y. .. todayh's

Reget the cfller field for the pext caller .
var cailerFleld .'".-".'.':Ilr.':I-:".E;-:!TA’.‘F!".:"_—'J.J'":-1'-!'-"I. i
e . ¥ L "y
lea = "Hext caller™;

ocE T

callerFleld.y
c2llerFi=ld

callerFielf.aelact i}l

o6 BS| Case 2: Winning Caller

Thiz m ultiline tomment

=

d'r.'-ﬂblti t'-E‘Ithhm& in H‘lt o
funttion but the tode that Callerneme:|  eall |
dlsFla'Ils the dtbuﬁ messane. it — —
calivue: s
The tallNum variable SALLuwn: @
i now ﬂ_. whith means
5m£thln.ﬂ_| in the disabled
tode is brashing it
Dane

_ ._-%ﬁgwnm

‘PQWEWR
What do you think will happen if only the line of code
that increments the call number is added back?
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kill bugs dead

Problem solved...sort of

By switching 1o single-line comments, it
gelective abourt the code that is disahled,

becomes possible to be more
If the line of code that

increments the cal1Num variable is added back, the cal INum varable
starts working as 1 should. 5o one of the remamimg lines of disabled code

15 causing the problem,

g_.nalg_.hm tomments

are used so that Y
individual lines gan be

enabled and disabled >

E
‘h £
A

Ulﬂhtr;"lJ

funstion checkWinnerdform, caller, winningHum) |

mgala.dliaplaydsg ("cal |Nom: » = callbum

Hm’-nmndnﬁn -lzhg 'mt.'rt—n:n{:
line of tode Etna.“']r gets the
E.E“N'l.-n va'ﬂah]t wﬂrhnﬁ.

/ Increment the call number
var callBumg

la-.-.-:llun_;:-_;‘&___-——-'"___

Chack for a winner
Lf leallMom e winnlngtumi |

aleceicaller = ", oaller number * » =3110am + "evs todayl's

f for the next saller
ent.getElementByTd ("callert);
ext caller™;

The ¢allNum variable finally
works like it's supposed o,
intrementing with each call

Write down what's wrong with the caliNum bug in the debug
consale, along with how to fix it.

T L T T T P F T T T R F T g A T T e P e S P Ay T Ty 1

you are here »
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sharpen solution

@ h‘u‘t’wn Write down what's wrong with the callNum bug in the debug

console, along with how to fix it

------------------------------------------------------------------------------------------------------------

.......................................................................................................

S he sinning number results in “rot 3 number.” The fix is o just remove the
' line, inside the funetion that eveates the local callNum vaviable with vae,
K&ﬂlﬁm f.ilﬂ 0{-‘ // Increment the call number

cODe tHat creates R

the +';HJ...J..-§‘JL'|m-' . be | f- o il
Locat vari y removing the line o tode
f oBLitopates B:;t:f- actidentally creates a lotal variable named

tiallNum, the Funekion uses £he n_,luhai
¢allNum variable, as uhﬂmﬂﬂy intended

The dangers of shadowy variables

A shadow variable
The callbumbug in the radio call-in script 1= an example of @ shadow

variable, which is a variable that accidentally hides another variable with occurs WI"EI[ lﬂcal
the same mame, The problem arses when a local variable is created with .
e samme mame as a plobal vanable, JavaSorpt ereates the local virable a“‘:[ glnl-’al va‘na'l’les

and gives 1 precedence inthe local block of code, So any changes made ; *
tor the local variable do not carey over to the global variable—the local are atEJ WItlJ tll'E
w_u'l_nlrh_- L‘_ltm:lm-!}' L'u_.*it.-a a shatlow over the global variable, temporarily same Ilaﬂ'lemﬂﬂt gﬂﬂfp
hading it lrom the serpl,

ﬁ!#bﬂl

variable Global code

Local code

Lotal
uanahir_/.,—\

r+calIMum:

This tode intrements
the alobal variable,
rtml{inﬁ in b

This code intrements the lezal
“ﬂfiiblt_. l":l-ui'['.mla m | = the
global variable is shadowed
and vemaing unthanged
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Dum

(‘}_,: When comimienting out code Lo track down bugs, how do |
know how much code to disable?

A: This is a judgment call that you'll get better at as you get
mara experienced with lavaScnpl debugging. Howewer, i's never
wrong to et on the side of disabling mast, if nat all of the code near
a problematic area of a script, And if & really nasty problem arises,
don't hesitate o disalie all of the scripl code on a page, And also
daon't forget to lemporarily remave any import tags that pull external
code into the page.

There is another approach that can work il you've already isclaled

a bug o a particular section of scrpt code, This approach involves
disabling a line of code at a time until the bug goes away, So instead
of disabling everything and slowly enabling code until the bug

Case closed!

With & healthy dose o patience and some help from his new debugong
skalls., Owen closes the vase and bags & promotion 1o JavaScrpt Detective

it Bug Scene Livestigators,

Q._Q.L 851 Case 2: Winning Caller

T@ cﬂhmﬁ'—'_-_._-_—-—:u

The bug free vadio call-in
seript is tomplete with a
warking debug onsole.

therejare no
b Questions

Alan, caller Aumber 7., today's winnes!

Kill bugs dead

appears, you slowly disable the code a line al a time until the by
disappears. The former approach works betler if you're cluekess
about where a bug is located, while the latter approach works better
it you've isolated the bug's location to some degree.

Q: What if | intend to create a shadow variable? Is it OK then?

A: Thal's like asking if you intend to break your leq. is it OK?

And the answer is no. Just because you deliberately bring pain

and suffering onto yourselt doesn't samehow make it acceptable,
Besides, there's plenty of hurt 1o go around in debugging code that is
intended to work perectly, so you shouldn'l be gunning 1o up the risk
lactor deliberately. So the real answer to the question is that shadow
variables introduce such confusion and sneakiness in JavaScripl
code that they should be aveided in all situations.

Case closed|

Ddﬂ{_{_ﬂl{ [}'«lﬂ'ﬂr
grizzled JavaSeript

debuagms slewth

o)
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handy dandy checklist

®  (Owen's bug-sagashing checklist

Make sure parentheses are awoys matched in pairs.

——gji: Make sure curly braces around blocks of code are atways
matched in pairs - careful indentafion of code hefps in
matching pairs of curly proces. :ttfé_

Try hard fo avoid typosin identifier names—both variookes
ard Funetions con cause big problems i their names aren T
used consistently

Be conaistent with the tse of guiotes and aposfrophes,
and carefully mix the two in HTML aHribates if necessary.

lse escape charasters 10 code characters that have
a special mearning in strings. such a5 a quot

a(\oran
apostraphe (V). “@

Naver ever, ever Use = when Jou mean == JavaScript
probably won't see it os on error but your code will nat
work as intendea

Make sure an object has been created before attempting 1O
uueas it this primarily applies 10 web page slements, which
aren't created until just berore the onload event 18 friggered

' Don# éver nome local variables and ?Iobal variaoles the
same thing becase the local variabie will shadow the
global are, resulfing INSome very arpredictable behaviar,

Chapter 11



kill bugs dead

* JavaScripteross

Belors you turn your newlound respect of bugs into
an ant farm purchase, try your hand at this puzzie,

il 1

al

i

dEERENEES

AcCross

2. Use this to quickly take a peek al a variable.

4. Use apostrophes mixed with these when placing JavaScript
strings in HTML attributes.

7. The special window browsers use to display emors.

10. An error that violates JavaScript language rules.

12. An error that gives the wrong result despite being perectly
legal in JavaScript.

13. A variable that hasnl been assigned a value is ..........

14. The custom object Owen crealed to battle bugs.

Down

1. Use these to temporarily disable code,

3. Make one of these on a variable name and there will be
problems.

5. The current Web browser of choice for JavaScript debugging.
6. Miss one of these surrounding a block of code and you'll have
trouble.

8. The number of bug fragmenis allowed in a chocolate bar,

9. An error that only reveals itsell when a script is running.

11, Use this 1o code special characters in strings.
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JavaScripteross solution

* JavaScripteross Solution

Bﬂﬂﬂ%

p
| =4 =

&
=]
ERE

4]

ﬁ

=
> 8] =] ]| ] =] 0

g i
(9 [N [P E[FIEINELP]
S M & ]
D IE[BVIe]C[0(NISIO[LIE]
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kill bugs dead

BN Pageewx NN

Fold the page vertically
to line up the two brains
and solve the riddle.

What do all JE\'ﬂSl‘I‘ipi Lugs deserve?

- tsa ue:{ing of the minds! 4’:-———.

Ca'-’rl!s £ Il-u:edf

Hey, it's cool.. I'm
not a bug. Honest,

=2

Turning the other cheek is an
erroneous Ell‘Pl"Oﬂll‘ll that mig]ﬂ overload
your tolerance for hugs. The overall

ickiness of lmugx will cause the debilitation
of your co:le, which is a Prn[ﬁplem.
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12 dynamic data
X
% Touchy-Feely

Web Applications ~

Don't let my eyes fool you.
Behind this pretty face is raw

emotion just waiting to get out. In
fact, my dynamic persenality is my
biggest asset.

Thne modern Web is a very responsive piace where pages
are expected to react to the user’s every whim. oOr at least that's
the dream of many web users and developers. JavaScript plays a vital role in this

dream through a programming technique known as Ajax that provides a mechamsm for
dramatically changing the “feel” of web pages. With Ajax, web pages act much mare like
full-blown applications since they are able to quickly load and save data dynamically
while responding to the user in real time without any page refreshes or browser trickery.

this is a new chapter
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I want more...dynamic data

Yearning for dynawic data Adding new blog

Remember Rubwy; cube puzele allicionado and blogger? Ruby loves her Entrie_lj tﬂ Yﬂ-lj[!ul}e

Javaseript=powered YouCube blog but she s frostrated with having o edit

the HTML file for the entive page just toadd new entees, She'd like 1o Shﬂul[lﬂ't I'E[:[uifﬂ'
be able o somehow separate the blog enries from the HTML code than ==
e:[ltmg the web page.
—

deseribes the blog page, freemg her up o focus on the Blog content isell.

ann = YowCube - TheMogfue CubaPunaiens. ==
you("ube - The Blog for Cube Purers

T'd really like to be Geaseh the Mog |[
oble to add new blog =
entries without having

to edit HTML code.

anid i ke yelling E1y mh-:hﬂ-l---w

e st mign n huspe cabic wis chsking e

. Worw, i ook m:nnmmhmdumnnllﬁﬂymndl

¢ Bture @ tpreitis
El-.-.!.nm:'-l:'.1.-.l.:inll;
i i gy b
o Wh.
BT v g iy by Pazal MT
it He tar
N e T cube. Conild by st o post fora whike..
hiw, lmoagm & " 7, h‘ I
Ehii. s igratuem 4
I AT : fhat stopped cammyleg cube: puzses. Powes i fhe purtien

TaarEy Amﬂlrll}fw““w“m |

DI, as
Ep fewmt oy Iy Paczier Rubry

2

m#.wﬂﬂmﬂhﬂw |

LT O LT ]
Tk i i e el catbey 0 discis (e

o ntries | _View a Randoe Bog Eriry | |

e chron lnfimil arder fmad recent First )
i1

:“,A:-:”H“. PE*0 0 Pl peari®, re Bote) = mep 4 oses |
L Bl of gouris, vow [ n bored aea f )
Lt ., L 2 Eopplag Tar o mes ore®; hew otag i "1}
'..unlnd\x Ll ling war the new cute, Gobtn nop,®, fes Bertan " BE1E 00 'm”“- X
7 Tube Por sal8 onlioe, Tikes! That e ot b il o
Slmt fmiiny Cidmry G0 dlscay the prespect Gl =
OO e SOdFy ToTeT i SEarting @ maeng

LI Pertn "ML 0000 |},
wim. Riosd Pesi1ngs.” , mew [ta] 8o TR 0,
i b . S agime {0 brwpare., e DotedBEBLIRE"
SheT ikt i ::cm Lo SR Ghat propesn corTying e purziee. Power L the pziar |® a-I--n--r Py —
il i = imi siog pogd, @ WILEE. " e b R : et
e o wmmky bl Ehe mey oot (57 el Solwll ", fes dura 'rrﬁ_.--v-'..'.;ﬂ:u'l “eLE T g )
W 1 EE L

TR

Adding & new I:-Fn-lj entry requires
Ruby to edit the HTML file for
the YouCube web pane

Frustrated blogger and
tube dreamer, Ruby
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dynamie data
Ruby's files For the data—

driven pages are available at

A data-driven YouCube  tttr//wwwheadficstlabs
tom/ Barok:.-"hﬂ:f

Ruby is omwe something A version of her blog that separates blog content
fromm wely page structure involves dynamic data; data that is fed into a
page dynamically as the page is processed by the broswser, Web pages
bualt out of” dynamie dat are knivn as data-dreiven pages because the
page really just delines a strucure thine gets filled out by the data, In other
words, the data is m charge of the page’s content.

The blea data is stored in

ieally sepavate kile
ih?ai.flm E:‘ gdl‘bﬂd wrt,hl‘.ﬂlt

$outhing the web page:

Blog data

Web page

ey b - b

The web page tontains HTML

Jagﬂrif{; is r:s?nniiH!
tode for web page strutture ?.|,‘_, for protessing the Hﬂg
JavaSeript tode for intorparating data and blending it into

dyramie blog data into the page a final HTML. Web page.

With the help of JavaScript, raw blog data is dyvnamically merged with
HTML code 1o generate a final YouCube page that looks identical o the
The H“ﬁ entries arve original. But this data-driven page is assembled from separiae parts: the
Ftd {” ‘{Z}lt H'Dﬂ Faaﬂ stiactiral [rebgs: sl the E:-lnp; dara. With the hlugd:ll:: biroker out mites it

From sepavate File o fille, Buly s ree to monipulate the blog content separmte from the
_ HTML, €55, and JavaSeript code for the web page.

e m———
i Wik i B ey Prntnbars

Ruby only has 4o

w At o He ks
e “Fdah her new

o R e data—deiven blog,

S s e e Ry sl
.n-.-l

%w— e e e B
. T

| oy e L
o i Bt

% R e S
-

T iy | S g

youcube. html blog.xml
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stitch In time saves nine

Dynamic data sounds
pretty complicated. I bet it
requires a bunch of messy

JavaSeript code, right?

Dynamic data requires a little more coding effort up
front but it pays huge returns on the back end.

Although a page driven by dynamic data certainly requires some
additional plannmg and effort up lront it more than pays Tor isell

i the Tong run with quick and easy page updates. Besides, JavaSerip
bas bl support [or dynamie dita thanks wooa mlly programming
technigue dubbed Ajax,
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dynamic data

Ajax is all about communication

Ajax makes dynamic data possible by allowing for tiny

Ajax allows a web page

“conversations” between the client web browser and wel 1o [[y“_aminally receive
SUTYVET. :‘-I(ill'l' F'l_]{"f'iﬁf;l”'_\; ik '!‘('I"-I_Iﬂ ih ?II]I"' Iy .'I.h'k ||If\' SUTVET I( 1
some dlata, ke o collection of blog eneees, and the server C[ﬂtﬂ {rﬂm a WE]) server.,

debivers it wsing Ajax. The serpt then takes the blog data
and dynamically incorporates it mto the page.

The tlient web page requests
the blog data from the web

sevver using Aja"' o

The tlient imitiates an

,qj“ ren‘uzs!:.. and then

waits For a vespense. 1
JavaSeript sevves as the
'H‘ﬁtrm:dlar‘r, mi{|.‘-tm5 {:hei
request, handhn& the response,

and ind‘,ﬂ'rf‘uri‘{.lnﬁ the data inte
the web page

Web brow:gr

The SEFVEr releves
the vequest, and
resPonds wikh the
blog data.

The server vespords by
sending thé i"-ha data

to the I!.]-IE"A:’

c?an receiving the sevveyr’
response, the tlient {al::;i — ‘%whlu
the blog data and adds “PQWEWR

it to the Fane 'IHF‘:HH'HTI
without 3 page reload What does "XML" mean in the context of blog data?
How do you think it helps with dynamic data?
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an html by any other name

An HTML for everything: XML

The “ML” in HIML stands for markup language, and it refers wo the

XML isa marl-mp

fact that HTML uses 1ags and attriltes to create hypertexa (the “HT™), lang*uage m‘:[ to
Juse as HTML 15 used o creare liypertext wel pages, XML s another "
markup kmgoage that s wsed 1o ceeate, well, anytlang vou want. Thats {ﬂl‘mﬂ’l’ ﬂﬂ! luml
what the “X" means—anything! The ideas that there are all kinds of

data that could benelit from being stored as tags and atributes. So why 0“ Jﬂtﬂ..

not extend the reach of markup languages to solve other data problems?

Lok P

1R T i i

o oo O Py werla ;‘ﬁ I:::
W Laasily 4
M RirY G’ Dowes T The wail 453 Taem waite
= P b iia o
o M Zdn  Poe Wiy
il-tr;:p:h 1dr Temwam
— ML '
V- i pe————— Wl
b Py Bkt
R W L i e
What makes XML so powerful is its flexibility. Unlike HTML, lﬂ-ﬂlﬁ
sam- “ ——

which bas a fxed set of tags and avibutes, XML docesn’n et
chefine any tags and attributes i just sets the rules for how tags
and attributes are created and vsed, 1ts up o cach particular
applicanon of XML to spell out the specifics of the tags and
attributes that represent the specific data.

o i i Py e i

:“_",',,,:_.-.n_nq—u—-
oy ay

542 Chapter 12




dynamiec data

XML lets you tag YOUR data YOUR way

The real beauty of XML is that it can torn anyone info & custom
tagmaker by using a hittle tag and atcribute alchemy 1o cook up an entirely
custom markup language o any purpose, There are certainly los of
existimg XML languages that live already been creared 1w solve los of

ditlerent problems, and 1% not a bad idea 1w vse one of those i it happens Similar to HTML code,
to it vour needs, But creating a custom markup language of your very this XML tode tonsists of

oWl Is a tough emptation o resise a hiu:rarzh}r of elements

Eath aspett of the
movie is stoved within
s own unifue tan.

-qtj,t;ﬂ.q}l_. loaming the Lubeﬁﬁfﬁiﬂm
“releaselatesn1/13/1580¢ /releasebate>

¥ _: srasme Cli ffr‘-ldﬂﬁﬂﬂ;ﬁuﬂ

o

v skateboarder investigates the death of his adapted ]:urc-thne-r,?-?w

e \ T'\E OVIE drtalh

dre tontamed within
Even though youve never seen this +'x;||||.|:||=' NAIL lniu'kll!: Langage, the TmoVie> {35
'l'l'llii'h II.‘i 1_'|'|Ilt|'|'|.'?rI CUsECHTL, II|I:' {!I'H'n‘rﬂi\'l' liRgrs rTIiIkl"‘ ir ['lrhihil Ilt' (T§] ‘]‘1('i]J|li‘r
the data. Even more mnportaaly, the tags are very specilic oo the data
being stored-—it just makes sense 0 use a tag named <df rector> when
storing the divector of a movie!

Match the lollowing tags with their descriptions, and then write down next to each description if
the tag is an HTML or XML tag.

.................. <ltunes:author> Bald text ina web page.

.................. REpR The title of an online news leed,

PRy p ShUETRE An mput control in o web page,

T el <5Lrong> Text that s converted o .\.pr'r'ril for a1 1:'|t*|1]|n|‘u' caller

<input> The artist of an i Tunes podeast.

Friddsaaaanan meEbE

“PEOmE [nline content in o web page,
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exercise solution

Match the following tags with their descriptions, and then write down nex! to each description if

% the tagis an HTML or XML tag.
Lution

L4 L Bold ext ina web page.

”_I!?J:ITI]'I:: ______ .I.l'H' [i”"‘ll- el l?ll]-ll]l' WS 1.1'1'1].

LML An input control in a web page.

rTML. ...... Text that is comverted 1o speech for a telephone caller,
ML The artist of an iTunes podeast.

....':.,.:.:l‘.'l]..l-: ,,,,,,,, l”‘li:l“' conient i[l il '\'ll'l. L

XML is just text

similar to HTML, XML data is jast text, which means it is stored in a
|1IU|LI1I.'.:.| !:l]i-'ll.l.l text file .l H: |']-.'|‘-'.'1I'I, 1'?"!.]! .}hlt'.- :-1I.r'1|I.I.I:'I.'H'4.'| 'l.'f'lxl|r'|..|. .ljlil.'tll:lrlnili-l : :)CMLF d:‘l.‘{'.ﬂ o ‘E‘j?*t-*”“]'
RIS, as ”l FlH'If"-l" Tow Thee Dl o JNeem eXTensins sl i k o Db itﬂ-ed " {Ilfi "Al!{h'l 3

2ml file extersion

So the data-driven
version of YeouCube can
be updated by editing

an XML decument... coall

blog.xml
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dynamic data

XML + HTML = XHTML XHTML is a version of

They may have different file extensions but XML and HUML have a very HTML tl]at ﬂd]lerﬂﬁ to

important connection, and 10s called XHTML.XHTML 5 a modern

version of HTML that follows the stacter rules of XML For example, 1ltE more ]:'Igltl syntax

every starting g m an XHTML web page must have a closmg g,

HTML plavs last and loose with 15 syntax, meaning that vou can get away I:'TII.EE 0‘[ mL.
without pairing up tags such as <p> and </p>. XHTML isn't so forgiving,
and requires such tags to abways appear as matched pairs.

HTML XHTML :
This is a paragraph of text in HTML.EpS BWPsThi= is a paragraph of text in XHTML.SfpS

The e i Lij = ﬂ'“lth ted b —_) x j\
i " Y onTEnT Ml |

itself in HTML code to dn:ﬁ s mnhmﬁ:cd&aifs n I;;;;'Tt

the start or end of 3 parasraph. dppedr 41 m ¥

Another important dilference between HTML and XHTML involves
empiy ags, such as <be >, which must be coded with a space and then o
[orwiard slash at the end (o indicite Uit there 3 no closing tag,

HTML XHTML
This is just a sentence.SBES Thiz 1= just a f_a-'_:::'r_r_aru_-e.ﬁ:;_ﬁ;:
s e et j A space and forward slath are
is eften toded m HTML Vealked i e
witheut 3 Forward slash s in XHTML

One more important distinetion bepween HTML and XHTML is that
MHTML requires all attribute values o be enclosed in quotes.

HTML XHTML
The attribute value isn't ‘Q j\
in quotes, whith violakes All XHTML atbribute values st
the rules of HKHTML appear within T"“{“

Although XHTML doesn’t divectly Gt o Bubs?™s immediane needs m

terms ol modeling Blog dara im XML, it does dlominate some ol the most
important syntax rules of XML, which apply 10 all XM -based languages,
meloding Boby's custom blog data language.
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XHTML vs. XML

Fireside Chats
‘_‘. Tonight's talk: HTML and XML drop the dime on web data

Th-c L&[:H‘E- vETIion 'DF HTML
has been reformulated using
){ML and is talled XHTML

Your knows, ‘.ﬂrll"ﬁr reallv miade things confusmg for
mie, Here Tam the backbone of the Wb, and now
many people are confused abwoul me thanks to o,

105 not my fandf that you have tunne] vision, always
thinking about web pages. | broadenesd my mind,
anel i deing so T can represent any kind of dae,

Bt o e still nogood without me hecanse
|:|'1 WSS 1'&11|;‘_'.' d'ril‘ﬂﬂ:.' Hr:'kﬂ. ol ”u'l. I'I[lﬂr'l. Ve
know what to make of you,

Hev, I'm a nvsterious fella, The outh is T'm a man
without a face —all substance and no appearance. |
need you when i comes time to reveal mysell

How is that possible? Who cares about data with no
appearance?

Wy, vou really don’t get out much, dooyou?! The
rest ol the world operates on data that can't be seen
the majority of the tme. Bank transactions, political
puﬂ.s, weather concitions, VEILl P il

All that stufl can be seen thanks o me—it's all right
there on the Weh.

Thiar™ e, Tt Lo o von think 1 gets stored
Defore 1 makes 1i io a web hrowser? Noi as
paragraphs and bles, 1 can wll vou that. 1t ofien
gets stored using me because | provide lots of
structure and context— make data easy o process,

1 see. S0 are you suggesimg thal we actually work

together?

Absolutely! T have no concept ol what data looks
like. Instead, 1loceus on what i means. As long as
people keep using web browsers, I'll continue to
need your help displaying the data | represent.

That's o huge reliel!
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XML and the YouCube blog data

MHTML is a great application of XML that is rapidly improving the
structure and reliability of web pages. With respect to the YouCube blog,
II“'H'i“I.“"'I'.. I{”l]'!r' ['Il"‘flﬂ i ClEslom X}GII, Ii’i]lﬂ'“;l}_‘rﬁ |.|]-'|| ”Ilﬂii‘l.'i IH‘r ﬁi}l"l"iﬁl' Ilvlﬂj_{
dlata, Thas vecpuires assessmg the diflerent data required of the blog, and
considering how it might it into the contest ol herarchical XML tags.,

<blog>
<title> ——’/ﬁ@a - The Blog fdr Cube Puzzlers

<author> Blog.prototyps.signature = "B PHEEler Ruby " ;

<entries>
<entry>

<date> blog{0] = new Blog(“Bat EHE e eibe T Grdersd. TE'e S Feal pearil-,

<body> Qi"@flﬂﬂﬂfﬂﬂ"ﬁ H
_ your penci
Invent your own XML language for storing a blog, and use the language

1o code a blog entry. [tems such as title, date, author, and the entry itself
should be considered,
<blog
</blag
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sharpen solution

3 your et

hl t Invent your own XML language for storing a bleg, and use the
n language to code a blog entry. ltems such as title, date, author, and
the entry itself should be considered.
o SRS
The entire bl i
 contamed  <title>YouCube - The Blog for Cube Puzzlerse/title>
4:;:[ d:- ih; <avthor>Puzzler Ruby</ author> ,Q&_TI“ <title> t3g
Cﬁ 5 P i bt R ey P S e P b b T Ik E b A W B A A A N H”“'Fla.;-i--ﬂgtt}ltﬂ-hh’ﬁ‘wc‘“n”"”“” ........
gerbries ..o B, . S g R TT—— N—
h s
The eolleétion 4:1@9& ..................... ﬂ:miﬂ?m .................. T
of blon entries
s stored within . <datell/14/2007</date> € B NSRS R
by st th g e e, I Ao SR .o
h blog entry i
SR oo The dste and body ot
each blog entry have their
</hlog> own respettive ‘Ih"ﬁ’-
therejare no
a
Dunb Questions

Q: Why not just store blog data as regular unformatted text?

+ You could but then it would put a huge burden on the script
coude 1o sifl through the data and try o break i apart ino separate
blog entries wath their own dates and bodies. XML adeds a predictable
structure to data so thit you can easily distinguish between separale
Bimbde md Aede cienbh s csniea klos cednees aeth Heoer coee dobee s
BT L) e, UL e LA LRGSR S R LI S )i

bodies, not to mention the litle and awthar of the blog itsell.

Q: Isthe <entries> lag really necessary in the XML
blog data?

A: It isn't strictly necessary bul it does make the data lommal
mare structured and easier to understand. For example, without the
<entries>lagin the previous blog data, it would be impossible
to el that the blog format is capable of supporting multiple
<entry>lagsbulonlyone <t itle>and <author> lag
The <centries> lag implies that there is a collecton of muliple
blog entries, which gives the data more structure and makes il more
obvious how the data should be used,
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Q: What is the connection between XML and Ajax?

A: Ajax was once laken to be an acronym for Asynchionous
JavaSeript And XML, so XML was at one point directly ted to Ajax.
That acramym (s now considerad passe, as the role of Ajax has
widened to not always require XML as part of the equation, But the
rerlig ie thed WEEE =0l Frrmnes tha barie af ooact Binw neelisatinne
PR Yy UL AT, D001 TS G0 Lesls D) IS A8 P Ll s

because it provides such a great mechanism lor modeling data.

s we find oul later in the chapter, there is a connection between
Aje and XKML in the way thal JavaSenpl supports Ajax, JavaScapl
doesn't lock you inta using XML as a data format for cammying out Ajas
requests and responses, but it does make them much easier when
handling all but the most tivial of data. So although Ajax purists may
claim that XML and Ajax have no real connectien lo one another, in
practical terms they usually go hand in hand. The old acronym still
rings true most of the time even il has fallen out of faver, We'll
explore the “asynchronous” part of the acrorym a bit later




dynamic data

I still don't get it. How does storing data
in a special farmat make it dynamic?

XML alone isn't dynamic but it happens to mesh
quite well with both Ajax and the DOM.

NML s the data format most commonly used with Ajax, and
therelore is the logical candidate for representing blog data that wall
be sent back and forth frowm server 1o client in the data-deven version
of YouCuhe: It's the highly stroctured nature of XML that makes i

5ia ill-l'.'ll || " .‘-llllfl |.I'|Ij_'L I|iHiI..

Aned XMLs stnularivy v FFTML (SHTMLY makes it possible 1o

use the DOM to access XML data as a oee of nodes, This means
youl can write_Javaheript code that traverses a tree of XML nodes,
carelully solating desired data, and then incorporating it into a web
page dvnamically, s all these thangs and more that make XML a
greal data storage soluton for utldmg dynarmic, data-drven pages,
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adding ajax

Injecting YouCube with Ajax

With a shiny new XML blog document in hand, Ruby is ready o
chynanically load it into the YouCuobe page with the help of Ajax.

How exactly dees
A jax allow XML data to
be dynamically loaded
into a web page?

- g

2

The server receives
the request and
gets to work
creating a response.

The Request

Ajax revolves around the concept of requests

and responses as the means of carrying oul The reauest is the
the communicatnon of data between the client ?"""‘ of the XML
browwser and the server. I:'llint f.nn{:{:ihmﬁ the
o da
'"“ _“,I.mql-#-h—-n = “‘_:._._J}I
Yo ube - T g o s Puassrn | o rhlgg,ml
The browser sends
— the request to the

- A server and waits
for a response.

Prior to sending the Aiax request,
the web page doesn't have the
blog data, and therelove isn't
able to show Lhe blog entries youcube, ttm|
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3]

The server creates a
response for the browser
by packaging up the data
in the blog file.

"ll_.,_—l-’

o

The browser
unpackages the XML
data in the response
and carefully
incorporates it into
the web page.

A sevver—side stripl (not
Jaua-Sf,hF*['_J s sometimes
required o Protess p’rjiv.
requests and prep the
response data.

L]

Once the XML data i
intéarated into the HTMI
tode of the web page, it
Lan be seen in the HWIH

Hog.xmi

The Response

L T parr.
Vi ubr - Thhe Mg Pov s Prsidors

W

u::..h-‘u“'“ L g o e b,V

dynamic data

The entive contents of Lhe
XML blog file ave veturned

in 'H"E &jﬁf- rEsponse

o

Mol e o vy |

——

E__ 1] —

Wl s b e ot s il

The Java.':'-f.vl?{ tode rn?m.r.i'nl:

- :%}Bmmn
POawWER®R

What kind of JavaSeript code do you think is responsible
for working with Ajax requests and responses?

for treating the ﬁj,a-s. r:ulucrf.
and handling the vesponse is run

within the web paae- o‘l
A\
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the JavaScript part of the equation

JavaSeript to the Ajax rescue: XMLHttpRequest

JavaSeript includes a built-in object called XMLHEE tpRequest that is used o initiate
Ajax requests and handle Agax responses. This abject is iy complex., containing
several different methods and propecties than work together o support Ajax.

readyState

The numeric state of the Tetesi:
U funinttialized), | (open), 2 (sent),

3 (receiving), or 4 (loaded).

status
The HTTP status code of the

recpuest, such as 0k (Dot [ovunc)
or 200 (0K ).

These £we properties
er tan be wsed to

d:{:,:ﬂhlnt i": JCh! ﬁ.h
“T"tﬂ:‘ Iﬂai -Fi'mihﬂ
with a valid vesponse.

onreadystatechange
A relerence to the function
that is called when the state
of the vequest chianges,

A

\

This property is unique in that it
holds a referente 4o the custom event
handler that is called when the state
of the Ajax reauest ehawaes — fhis
event handler Funtdion is wheve Lhe
response i protessed

552 Chapter 12

Theve are 3 few other methods and
properties in the KMLHEtpRequest

dbject bt these ave the mast
'|i-?ar‘|:an+_ ones
j abort()
XMLHttpRequest Cancel the rr.:ih

This I'nf'tl\ﬂd i3 ghhl wied
of the &Jh 111";{_
nttd! {a hf :am"ﬂd

open ()

Prepare a reques Ly
specifying its tvpe and URL
among other things,

s T

send() These two methods
Send the request io the work together 4o
server [or processing. get an ;"Ji"’- request
ready and then send

responseText it to the server.

The response data returaed

from the server, as a string

of pl'.l'EI] et é\

responseaXML
S These two properties store

The response daga
returned from the server,
as an object consisting of
i tree of XML nodes,

the data veturned by the
tevver in the ﬂ}ﬂ‘* responic.



XMLHttpRequest is pretty complex

The ¥MLHE tpRequest s meredibly powerlul and also surprisingly flexible

dynamic data

But with that power and flexibaliy comes complexity, meanmg that even the TI'I'E MHHPR&IHESI

st baste of Ajax requests regquires a Taie amount of JavaScript code. This
15 thanks m part w broswser meonsistencies, but it also dosesn’t help than the

dillerent options aaulable for fne-tuning the object’s behavior can be conlusing

when all vou really need to do is quickly move some data dvnamically,

As an example, consider that the following code is necessary just to create an
EMLAtcpRequest object that will werk across aovariety of browsers:

var regquest = nully
if (window.XMLHAttpRequest) |
tey |
request = new :':HLHL’TI;'P:E-.]HEETZHFE'H_______-.‘.
} catech({e)
reguest = null;

|
[ Wow try the ActiveX (IE) version
boelse if (window,ActiveXObiect) |

tiey |

request = new ActiveXObject ("MsxmlZ . XMLHATTE") &

Ff Try the alder ActiveX abject fi

b catchi{e)
tey |

request
| catehie) |
request

The {'r'f_‘uﬂl‘ statement is an 3

evvor—handling meehanism that
aracebully deal with vunlime

£ aldet 3 4

verslions

new ActiveXoObject ("Microsoft . XMLHTTE") ;

nnll;

dvanzed JavaSeript
allows a sevipt to

E¥rors

.-\f:lvl-r 11:1' MILHt prC quoat 1J|j.:-|1‘.1'l 'i-: 1'1't-'.|1i-.|;|, i11:- I:;:|||r~ Hew il I||t' |'\.-r||lr-e:|
handler function and then open the reguest.

u]:jﬁ:t is iner-ful but
also somewhat of a

Pain to use.

The code has to try a few
difbevent approathes o
ereating the XMLHELpReauest

objett beeause some birowsers

(e support it dl“zcr:nthr.

J

Geek Bits
The problem
with creating
an XMLHE tpReqgquest
object is that browsers
must provide their own
implementations of the
object. The good news
is that the methods and
properties are consistent
across all browsers—it's
the object creation that
has to factor in browser
differences.

This is the custom function that is called

handler: E"’._-

request.open{typs, url, true)@ [/ always asynchronous

4

I E'l!.] Lest .onraa l.i'?-' statechar e

Dpening the veauest gets it veady to be sent,

when the server vesponds to the request

(Crue)

and also

determmes what kind of request it is (GET o POST).

-

When opening a request, you must specify the type ("GET" or "POST"),
as well as the server LURL and whether or not the request is asynchronous.
An asynchronous request akes place in the background withow

raking s senpt wait, so prety much all Ajax reguests are asynchronons,

i
{ 1

you are here » 553



i get it

Of gets and posts

B The two types of
The type of an Ajax request s very important. and reflects not only wlmf. ; )
is being sent to the server, bur also the intent of the request, Ooe type of retlueﬂs use‘:{ With A]ax

request, also known as a request method, is GET, which s used pramarily

o retrieve diata fromm the server withow aflecting anythme on the sepver, are GET ﬂIl[:[ POST‘ 1-1“::

The other type of request, POST, typically mvolves sendimg data 1o the

server; after which the state of the server wsually changes somehow same ones use‘:[ Wl‘lEﬂ
response to the data that was sent. il
) sulmmlﬂmg HTML forms.
GET
Lised for data retriey al that d'f"'}"‘ 1 i 5 FPOST
.ﬁ'mﬁr anything on the server il “sed 10 send data to the server tha
I L 4

i ent 1o the somehow capspes o o K
amounts ol data can still be sent W causes a change in (he stare
L |

server in the URLF Ilt't't'ﬁhi!nll-G‘-ﬂT:l':Tl1l ;:nlr?‘ wm: i e
eor e R e : .LL I-:i.'st. Data L:.m .'ﬂ_l" b returnied

perost e e S B0 a.n i response; POST s tdeal for 5 gsk
K such sy dynamically adding

, i new blog
cnry 1o the hlog Using g we

b fisrm,

(—\ POST Request

te: 08/26/2008 i -
Dﬂm: " These doeams just...

Image: m.\bl-ﬂPl-ft' PRY

P

Name of XML
'Fllt ﬂnnfﬂimrﬂ

The BET veauest
the entire blog. ¢§ ;

hat ma rEEEH‘. on the
sevver betause it's
purely @ bleg rELriEva

The Pﬂs-r 'l'tﬂlucsf
thanges the server
betause the new blea
fﬂ'!:\":r‘ [} Tbﬂ‘ﬂd

New blog entry
to be stored on

the server.

POST Response
GET Response
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dynamic data

Get or Post? A request with XMLHttpRequest

After deciding on a request type and specifving it when openmg the request, it’s
linally thme to send the request o the server for processing, The speaific code to
subimat a recuest varkes accorchng o whetler the reguest s a GET ora POST,

The GET request and URL ave
//—- specified when the vequest is opened
request.open ("GET", "blog.xml", trus); // always asynchronous (trus)
request.send (null); ML hiog gn s
: requested from the
blog.xml file on the

The reﬂp::l’. is sent with sarver via a GET
no data, whith is why the reguest.

i'l‘aumtn‘l'. to send() s null GET Reqﬂﬂﬁt

POST Request

pate: 09/26/2008
Body: "These dreams
Image:; cubeapart.prd

just...”

A new blog entry is
sent to the server in

a POST request,

The request involves data being sent. to The POST rclluﬂf and server HRL: in
t.h: !erl:ﬂJ so the data +1]"'f"t must. be set. —— this caze 3 sewver sr.rip{-_, dire sp.:mf-ed
{ when the chucrt‘, 1% uF:ht-d

request.open ("POST", “addblogentrv.php®™, trusl: /7 always asvnchronous [(true)
raquest . sertBequestHeader ("Content-Type", Tapplication/x-www—Lform-urlencoded; charset=0TE-8%)1
‘request.send ("09/26/20085These dreams just...scubeapart.png");

R The vequest is sent with Lthe
data passed along in the

Don’t stress out over all this GET and POST stuff. | e send() method.

I you don't have any experience with GET and POST from
HTML., don't worry about it They will make more sense
as their roles i YouCuabe continue to get more solidified.
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growing pains: simplifying ajax

Make XMLHttpRequest less painful

Although the ¥MLHt tpRequest object i ineredibly powerful, it comes
with a fairly steep learnmg curve, as you no doubt already realize. Not

oy that, b i requares accertain amoumt of “hboilerplae™ code tha 1'112 custom

hias 1o go mio every Ajax appheation that uses it For this reason, lots

of third party libraries have been created 1o make 11 easier o use the AiﬂﬁRﬁC[“‘EEt
¥MLHttpRequest object. Many of these hibraries extend the features of

JavalSeript, which is great but requires even more learning, ul-,je;_rt eases tl’lE

Fon this veason, o ht'lpl-l.ll strategy for Youlube s o create o minmal

custom object that serves as o convenrent assistant 1o SMLHT tpRagquest, Pam 0{ mal““g
allowing ws to focus purely on doing things vath Ajix, as opposed o Alﬂx I‘E(IIIEStS

wristhng with the ¥MLAE tpReagqueat object or mastering some hird
party library. This custom object. AjaxBequest, takes a minimalist
approach to making the ¥MLHt tpRequesat object more usable.

Most of the methods

XMLHttpRequest in AjauReaest simply
abtest fr‘ﬂ?tr{;:'tf t.'rr ‘H‘I!
readyState }I{MLHt{a?thl"t:k ﬂh‘}tﬂ-{x
P i AjaxRequest

getStakus ()

The underlying XMLHttpRequest . I ML
object is stored in the request
Property of the custom #end ()

AjaxRequest object.

In addition to the sand () method, which we delve inte i a moment, the

The send() method is £he veal

constructor [or AjaxRequest s where Ajax is deamatically simplified workhorse of AiaxR o,
as compared o wsing the XMLAC tpRecquest object alone, This is all o ‘Eﬂkinﬂ biie il ‘i.ht -;:E:f of
takes o create an AjaxBeques b object that is capable of initiaing Ajax opering and sendh g
recpuests i any modern browser: "3 Ending & request

The tonstructer for &
e smei i e gl HiaxRenpest automatic

rar ajaxRedq = new AjaxBedquest(); Sebors in all the inbricaties
of ereating the underlying
¥MLHELpRequest u'nj:c{-
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dynamic data

JﬂvaSm'i]lt Magnets

The custom AjaxBequest object wraps up the standard XMLHt tpRequest object,
providing a much simpler interface tor sending Ajax requests and handhng their responses,

Problem is, the send () method of the A jaxPequest object is missing a few key pieces of
code. Use the magnets to finish the code for the method.

i= ~stpataType, postDaca) |
hjaxReguest .prototyps send = functionibype, url, handler, postD yPE
RijaxRequest . po Cype. Aels
if (this.reqoest 1= nall) |
/! Eill the previous request
this,request.abortl);

Ff Tack on & dummy parameter Lo everride browser cachling
yrl += ¥2dummy=" + new Date () .g=LTime i} ¥

toy |\
tHLs_request.unrqndysta!echunge o P o
; truel; f/F always agynchronous (true)
thig.request.openl oo it i
Lf (type.toLowerCasa(} == “gatt) |

// Send a GET requesti: [o daka invoelved
this.raguest.send| e i

| ala=z |

R i
/{ Bend a PFDST raquest; the last argument is dat

y L E )
this.request =E'RequrutHeaderI“Eﬁntfnr-rype", N
: = . S = B N 48
this. peguest:sendd ... Vi
|
archie) | o G40 ; e
I alert ("Ajax erroT communicacing with the server.An. Metails H

url
‘ postDataType '
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JavaScript magnets solution

JavaScript Magnets Solution

The custom AjaxBEsguest object wraps up the standard XMLHt tpRequest object,
providing a much simpler intertace tor sending Ajax requests and handhng their responses,
Problem is, the send () method of the B axBequest object is missing a few key pieces of
code. Use the magnets to finish the code for the method.

The send() method sends an
J’ijan rcﬁuﬂ: with details

syc!led oul in its irg,umcnt:. ‘

3 han srOataType, postData) |
P-]axﬂthquesziprntatype.senn = fupctlionitype, url, fandler, postDatalyp P

if (this,request = mull)] |
/4 Eill the previcus requesc
this,request.aborti)i

: o ko averride browser: caching
/! Tack on a dummy parametsr to over id W i Navdlev

p " e | S patel] .getTime ()¢ _
SR RO -l ',{ funetion will 5\\:{:-&"'::1
I
+o handle the sevvers

ery | handler _ response to the vequest

this. reguest .onreadystatechange

this, reguest  opend

- = A A 1
if I.I:}"pE.T.C'-_.i:-w&rLasel::I gt &____—__..__\
jJ) Bapnd -z GET rageest; Do data invalved The bﬁ' irﬂumcn{-_ £ S-cm:lf.:'

determines whether the
this,request. sandl i

request is 3 QET or a POST.
/;’ | elze |

lasc iz data
/) sand a POST reguest) the lalat argumait 1= O

/ this, request, setRequest Haader ("Cont ent-Type", PﬂﬂtﬂﬂtﬂTFP“ ) :
Data is mlT Q
zent to Lhe thig.raguest . sand | 3 ;

server when -—"'-_-.__“"'-————-'7.? '

rruals // always asynchrongus (trug)

the reguest

cacchi=) | j e " Fhataiis: v o® &)}
s a POST I slert ("Ajax erTor communicaring with the server.int = Detal
request, |

This code is stored in the ajax. Nl
external JavaSevipt file along with the

tonstruetor and other Aji’-p;tﬂtt!f
methods.

ajax.js
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Making sense of an Ajax request

The custom B axFequest object consists of a constructor and several
methods, one of which is partcolarly vseful. The aend () method is used
1o prepare and ssue an Ajax recuest o a server ina sigle call, All Ajax AjaxRequest
requests issued wsing send () are either GET or POST reguests, which
correspond 1o HTML form submission requests, The diflerence is tharan

Ajax request doesn't require a complete reload of a page. _

gutReadyState (¥

Je tﬂIEpDnggm {)

‘E'Dd”

send(type, url, handler, postDataType, postData)

type
.I '|'.|1~ |Iﬁ. rj:' Ur !I'I.f‘ llf\'l’[ll‘.'ﬁl., [-II I:l A I-?(_)ﬁ’[
handler
yas : "The callback funetion Ll
The URL of the server (blogxml m to handle the response.
the case of YouCube), Data can be
packaged mio this URL i necessary.
postData
R The data 1o be sent (only for POSTs, not
The type of data being sent (only for required for GETs;, POST dat can be
POSTs. not required for GET4). submitted in several different formats,

Al Ajax requests involve these same pieces af information, although GET

requests skip the last two arguiments, which are optional, So the fist theee o
argumenis to @end () are the most important, and are sofficient for most : L T T TTRIE L TTIOI, o
simple Ajax reroests. As an example, the following call to send () neses : :
the first three arguments to request (GET) XML data from a file named

MOVIES. XTI 0N e server: i s w handling of |

The URL. of {he requests.
The type

of iy requested data file. We'll get 1o the ns and outs of
b <2 'E how Ajax recquests are handled '

Droraa i panic

L : " IO LS avaScript code
ajaxBeqg.send ("GET", "movies.xml", handieRequest); > m custom,Ja = o ,1
s osoan enough, For now just

ounderstand that o custom
request handler function !

This tode assumes

we've already ereated The eustom funttion that b b T

on RjpRerst chiect il b elled bo hadle e fritr e

:“.:“ET‘:‘:‘;;; the vETronse to the “qlui E areguest is completed, :
¥ . H :
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may | make a request?

request
The ﬂehters the server’s court

When the send {) method i called on an Ajaxkequest object, an
Ajax request is send to the server, and the web page 13 lefi to go about

its husiness while the server processes the request. This is where the
asynchronous part of Ajax really shines. I the request was synchronous,
1'“' ]I:IL'|I' \'\”1.]{' EH' I—r‘if_l'n.\ 1]|I-'||l|.|." T f!(ﬁ -1||"_|.-[|'|“”_{ .“H“ 1'“' SErVer returns
with a response, But sinee the reguest tikes place asynchronously, the
page st halted and the user experience o' stalled,

1. 1. FOR— Wik Ty Mgt by
Yansle - Tite Bl fur Cabs Prustlens

I i e B =

s g oy e g Y

While the server
processes the request;
the page is allowed to go
about its own business
without beind stalled.

An g_synnhrunuus Rjax

Just because the page =0t frozen while a request s being processed l‘EC[HEﬁt tﬁLES P[ﬂCE
doesn’t necessarily mean the user can actually do anything productive, ' il { .

It all depends on the specific page. In the case of YouClube, without l"'EEZlIlg a Pﬂgﬂ
successiully viewing the blog is entively dependent on getting the blog . ' !

data back from the server inan Ajax response. Soan this case the user Wl'ule it wails '[ﬂl' ti'l'E

experience i e o the Ajax response,

request to be pruce:mrl

lly a server.
\!III.I.ET POINTS
m The ¥XMLEL tpRequest objectis the standard directly with XMLHt t pRequest.
object for carrying out Ajax requests but it can be m  Ajax requests always fall inlo one of wo types, GET of
somewhat messy [o use. pOsT, which is delermined by the dala being senl to
m The custom AjaxRequest object serves as a the server, as well as how the data affects the server,
convenient way 1o use Ajax without having to deal s The s=nd () method of the AjaxRequest object
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Q,: Isthe & axFRequest object
necessary for carrying out Ajax requests?

+ No. It's perfectly line 1o use the
¥MLHt tpRequest object directly
to issue Ajax reguests and handle their
responses. But why would you when
there is a much easier way thanks to
the AjaxFequest object? The
AjaxBequest object doesnt do
anything earth-shatienng—it's just a
convenience object that helps simplify the
Larsk of wsing Ajax by taking care of the "busy
wiork” involved in assembding Ajax requests,

(J_:_: How is an Ajax requestiresponse
any different than an HTTP request/
response?

A: HTTP requests and responses are
used by web browsers to relrieve HTML wel
piges from web servers, Ajak requests and
responses are very similar to HTTP requests
and responses except for a couple of key
differences: the Ajax versions can

P g
+ wHaT's XY F?‘I

therejare no
Dumb Questions

oceur at any time and don't necessarily
involve the delivery of HTML data. In fact,
one of e luge benefits of Ajax is that it can
be used o request any kind of data,

It's a big deal that Ajax can handle any kind
ot data, butit's also the size of the data
that matters as much as anything. Ajax
isn'l imited 1o handling an entire page or
document of data at a time, In fact, it's
really geared toward the delivery of litle
bite-sized pieces of data, In doing so, Ajax
allows & page to dynamically modily el
by requesting little churks of data and then
incorporating it into the page. And all of this
happens withowt the page ever having 1o be
reloaded,

0_: S0 Ajax makes it possible to
dynamically assemble a web page in

pieces?

A: Yes! That's the main idea behind Ajax,
But it's more than just assembling a page
from pieces. It's also about the timing of
when this assembly occurs. Ajax requesls

vasEeE™T

dynamic data

and responses take place in real time, often
willoul inlesrupting the usability of a page. In
othei words, users arein't stick waing foran
entire page to reload when all that needs to
be updated is one small section of the page.
That section of the page can be Inading in
the "background” while scmeone continues
to read and interact with other parts of the

page.

Q: What do GET and POST have to
do with all this?

AI GET and POST determine the
specifics of how an Ajax request is handled
by the server. However, they aren’y

any different in terms of being able o
dynamically request data of any type al ary
time—all of the Ajax benedits apply 1o both
request types. The main distinction between
i3ET and POST has to do with whether

or not the server undergoes a change in
state based upon the data, such as storing
itin a database. If so. a POST is in order
Otherwise, go with GET

Mlawch each L HE S H HETSH |.|'u'i.'¢* ol code o wlin Bdees,

XMLHttpRequest

GET

send ()

AjaxRequest

FQOST

Eetrieves data wathout changing

anvilang on the server.

Subanits an Agax rerpuest o the server,
resulling 1 a response,

Sendls dintia to the server, somehow

restliing in a change on the server

The standard Javascript ohject that
makes Ajax possible.

The custorn object used o sunplify

Ajax requests and responses,
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what’s my purpose solution

.. -

* wHaT's TURPQAsSE™?
L
Match ciach Ajax-related picee of code toowhat it does.
XMLHttpRequest R.t"'[l'-lt'l'lu'l-".\- chistin without changing
anything on the server

GET HH'-III'I.IITH an Ajax regpuiest o the server:
resuliing in a response,

send () sends data o the server, somehow
resuliing in a changs on the server

The standard JavaScript object that

A3 axRequest
: mikes Ajax possible,
POST The custorn object used w simplify
Ajax veqquests and responses,
A]nxiluqmt
KMLHitpRequest
The custom Mﬂum“‘nt
object serves as 3 “wrapper”
around the standard
‘.ll'ﬂl.l'lupll.aqun!-t, making it
sasier to work with Ajax-

The send() Method issyes
an Ajax request that s
.I‘hﬂr = | BET ora Fu:.r.

pate: 09/26/2008
n:d:r: +These dreams just...

Image: cubeapart.Fod
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dynamic data

Interactive pages start with a request object

Rl'!-_l,ullilirr‘m ol hivw .-"'liu_‘-i 15 bemg used or what kind of daga s .Lu-;-m.i'nirm Ly
acoess, any Ajax communication of data begins with a request. So Rulby’s fiest task
in turming YouCube o a data-driven application s w ssue an Ajax reguest for
the XML Ole containme the blog ca,

It sounds as if I need to create an
A joxRequest object and then use it fo
send a request for the blog data

o Create an AjaxBequest object.

e lssue a GET request to retrivve

the Bloesml fle Brom the sepver

9 Handle the request... ¢

E Ruby shill ismt sure about
step 3, but she tan fotus on

the E.Hﬂ: o s-|:r_|r:~ -ru'r now

Write code to create an fijaxFequest object, and then use it
to submit a request for XML blog data.

you are here »
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sharpen solition

hkjtmn Write code to create an AjaxFequest object, and then use it
to submit a reguest for XML blog data.

O o ajxRen = rew AaxReauestl);

........................................................................................

The Ajax request s 3 €@ 2jaxRensendCCGET, blog xnl’, handleRenvesdi ...

&ET r:qlues{ since all Nome of this means muth wntil
we've doing is vetrieving The XML File is specified we handle the vespanse in the
data from the server as the URL of the request Lustom hahdithqL"“HJ funttion

Call me when youre done

Onee an Ajax request is sent, the browser’s role changes—it’s not waiting

The client scri]:i

[or o response from the server. But beeaose Ajax requests are typacally Landl&s tllE rle.s]}nm
['i’llTi‘"fI ol ﬂsr‘l:hmﬂﬂ“sl}', |i|.|." LISET UL 1'”“1i'|'||“' i]'llf"l_r“:l'inl_" "u'h'ilil |]H,'.

page while the browser waits for the response behind the seenes, In othier tu an A]ﬂx ];“E[iuﬂst
words, the Ajax request doesa't halt the page while the request is being .

processed on the server. Once the request is Anished being processed “Sll'lg a ﬂlﬂﬂm

o the server, its response is handled in_JavaScript code using a callback _

function, the request handler. cﬂul]afli {‘“ﬂﬂlﬂﬂ-

The response is sent from bhe
evver 1o the browser, whith
t'hrn velies en a t.l.-Si.'.ﬂm H“h-if.k
Funetion to handle the request

T

i = . handleRequest () ;
0 bR T prtrs-boa e Ly The handleR eauest() * 4

—theblesumbiletrmtheserven tallbaek Lfunetion is —J
/—> fﬂtil‘tl'j' tustom, and must
e be supplied hy the seript.
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dynamic data

Handling a response...seamlessly

The custom request handler callback function, handleRequast () in
this case, is called onee an Ajax request findshes. Inaddition to signaling
that a recuest bas completed successhully, thas funetion’s job s o ke
action based upon the response data returned by the server,

I get that the request handler is called
to take care of the Ajax response, but hew
does it access the response data?

Methods of the AjaxRequest object have access
to the Ajax response data.

The e uest handler funetion ]}I'clk'idﬁ.\ acoess o the data |::|.~ii<-1'ﬂ [FHTE
i an Ajax response through two methads of the A7 axBequest
object, getResponseText ()} and aetResponseXML{) .

AjaxRequest

getReadystate()

getStatus ()

[ e

g‘itﬂnapana'm“ TESPONSe a5 paw e %,

m \ getResponseXML 0

Giet the dati in an AJax response
as stroctured XML code,

_/"' getResponseText ()

Gt the dara in an Ajax

Oinly ane ol these methods has access o viable dain for any given
response, meaning that the format of the data determines which
method should be used. »0 getBesponse ML () should be used
il the response data 15 XML, in which case getResponseText ()
wiomn 't return meaningful date The same s troe methe reverse af the
dhatan 15 v text, as opposed o stroctured XML code,

Knowing that XML code is structured a lot like HTML code, how
could you access the XML blog data in the request handler?
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DOM saves the day

If XML is just a bunch of tags,
then can the DOM be used to
process the XML response data?

The POM to the rescue

Hll]l:\1!-' Frll:‘.?.“il;; shills are cer I:tirli'{.' |.|.'|'3."]1||_[ ofl” hecanse she's dead-on with
her adea of usmg the DO 0 process XML response datae The DOM
15l sabsongi r|:.:r|'|im|;|ll|u_~_; HTML clitzr as s tree of nodes, Bot thepe s
nothing HTML-specific about the DO, which means that it can also be
used to work with XML as a tree of nodes. Ruby just has to think about
her YouCube XML blog data in terms of nodes.

i
{ sedipsd. $t7s & peal paarl,sROCY

tolnyg eelzdar. .. mow 1°m SSsleg
Ly poagioned i srrongr 1t

L aeep G
. MRl

author

The <bedy> tag is tapable

BETONG wit meani® I
o—F ta-nEE'lhir-gl several thildren
|-F the b!cﬂa tontert contains s
HTML formatting tags
wppzzlar Ruby”

Th ' Ruby necds 1o be able to extract the content lrom nodes of XML data,
e <author> tag _ﬂ which is a repetitive THOM task that is beteer suited to a function. There's
tontains the author name

: no sense in adding a bunch of duplicate code to YouCube i it can be
a5 a thild text element avoieled.
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dynamic data

The getText() Funetion Up (Jese

The custom get Text () fnction landbes the drodgery of drilling e
an element (node) i the THO®M tree and pulling out all of is content.

furiction getText (elem]) |

The element arrgun:nf
var cest = "¥; Lﬁ tontaing the element whase

tontenl & 1o
if {elam) | ntent i to be exbraeted. Loy i 1 of the
element's thild nodes
if (elem.childNodes) |
far {(var 1 =03 i < ealem.childNedes.length: iH-)y

var child = elem.childNodes[1]
if (child.nodeValue)
text += child.nodeValue;
oy L,’—_‘ﬁdd the ehild’s content
onto the text variable

if (child.childNodes)

a

if (child.childNodes{0].nodeValue)
text += child.childNodes{0].nodeValue:

| |F £here are thild nodes

wikhin a ehild node, jusl:

geab the text content from
; Return the text variable, Lhe first one and move on

| which Lontains all of the
VA element's thild content.

return Text;

, I Given that the XML response data has already been stored in a
variable named xm | Data, write code to set the signature of the

YouCube blog to the name stored in the <author> XML tag.
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Ajax respanses cxposed

_Wymx&m‘ﬁﬂ

The signature i 3 tlass property,
so it must be set fh‘rmﬁi\ the *
prototype object of Blog.

Use the tustom aetTextl) helper
'Funl'.l:.inh to extratt the test
tontent from the <author> tag

Given that the XML response data has already been stored ina
variable named xm 1 Data, write code to set the signature of the
Youlube blog to the name stored in the <author> XML tag.

Theve should only be one
<duthor> i:aﬁ n the XML data,
I.njuﬂ; grab the first one.

Handling Ajax Responses

This week's interview:

The handleRequest() Ajax request handler fesses up

Head First: W, hear thiat }'uu-l'q' ety g sl it
responding o g reguests. What does that myvolve?

handleRequest(): When an Ajax request goes down,

I et tapped to handle the response, which often contains
data sent lrom the server. My job is to first make sure the
request was carvied out OK on the server, and il that
checks out, then T get to dig through the data and take
care of :Illti‘j-j‘]'i-l|iT1|_l|' it o thie webs prige il T ERSATY,
Head First: 5o vou actually get called when o request
linishes?

handleRequest(): (M veah. In fact, 1 get called several
tirves hir |ilg|ir|ltl the r'l’I'Illl"\ﬂ.l [N Tant rmiast nl the time
i]“”l!lf‘ ane 1l|'lil!|' il“l'l'{':‘i“'d il'l e [l(]'i”u hl‘H'I“‘.IIIiI‘II-_'; il 'Ilt"
very endl.

Head First: [ see. And how do vou know when that 157
handleRequest(): Well, the AjaxRequest object has a
couple of methods ean eall 1o check the state and status

of the request o make sure 3t has Gashed withoue any
problems,

Head First: Ouce that happens, how do you know wlat
Lo da?

568 Chapter 12

handleRequest(): Well. it’s really not up to me.
Remember, Ui a custoim fuoetion, so Um dhfferent in
every application.

Head First: Why is that?

handleRequest(): Because diflerent applications use
response data in different ways—it's entirely application-
spectlie. And soam L

Head First: Wait a minute, vou mean someone has to
wrile you ever agam lor every application?
handleRequest(): That's right. It only makes sense

heranee g <hoaninm carve arndic:
PLAUEE 1 SNOTIE CArt 2

Ajax PESMOTIAES VETY chitferenthy than a blog, for |'!\:'r||l'||‘:|1:.

1nn wonld nacess it

Ajax makes sure T get called once the server lnishies with
the request, and [rom then an everything is completely
CUstom,

Head First: So part of building an Ajax-powered wel
page B creating a custom request handler?

handleRequest(): Absolutely Thats where most of the
real work in an Agax application takes place,

Head First; That's very enlightening, 1 appreciate i,

handleRequest(): ['m always happy to respond.




dynamic data

“four job is to play JavaScript annotator and add
Jots of annofations fo explain exactly what is
going on in the hand]eRequest() function. 7 is a
magic number - are there 7 things
that Jead to a suecessfu] request?

, BE the JMSCHE Annefafer

functicon handleBegueat() |
if (ajaxBeg.getBeadydtate() == 4 && ajaxBeqg.getdtatus{) == 200) |
f{ Btore the XML response data
var xmlData = ajaxBeq.getResponseXML() . getElementsByTagame (Mblog®) [0] 2

M Bet the blog=wide signature
Blog.prototype.signature = “by * + getText (xmllata.getElementsByTagHames (Mauthor™) [0]);

ff Create the array of Blog entry objects
var entries = xmlbata.getElementsByTagName (“"entry®™)
for (var 1 = {03 1 < entries.lengthy i++) |
ff Create the blog entry
blog.push{new Blog(getText ientries[1i].getElementeByTagName (“body™) (0]},
new Date{getText (entries[i].getElementsByTagtams (Ydate®”) (0])),
getText (entries[i] .getElementeByTagiams ("image* ) [0] )12
}

{{ Show the biog

[ -1 R ]
SNOoOWRLOg LI FF
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be the solution

BE the erﬁcnm Annofafer Selufion
“four job is to play JavaSeript annotator and add

lots of annotaions fo explain exactly what is

Eaing an in the hand]eRequest() function. 7 is a

magic number - are there 7 things

that Jead to a suceessfu] request?

Theve is only one <bleg>

Make sure the 'FI..F“ e mt i;asl;n{:hzg'):::l;hdi{a 0
has Lom | 4 va & At m i
Set the blog signature theki Fiti::t ::fm %hr_ array veturned ':r';'
to the content in the da ﬁam..ba?ng,umu
<author> tan \/
function handleReguest () |
if (ajaxFeq.getReadyState() == 4 && ajaxBeqg.getStatus(] == “Hﬁj

// Store the XML response data
var xmilbData = ajaxbeq.getBesponseXML () .getElementsByTagilame (“blog™) [O] 2

/i 8st the blog-wide signature
Blog.prototype.signature = “by

"

¢ getText {xmlDats.getElementsByTaglame ("author™) (0] )}

// Create the array of Blog entry objects .E"_ iﬁ '::::ithc‘"h? elements, which
var entries = xmlData.getElementzByTagiame (“entry™) ¢ l"ﬂ entries, it lintner:cssawf
for (var i = 0 i < entries.lengthy 144} | to get the entries element when we
f/ Create the blog entry Ldn go d“"“-ﬂ",f' to eath cntrwl
blog.push (new Blog(getText (entriss([l].gstElemant sByTagiame (“body™) (0],
new Date (gatText (entries|i]..getElemantsByTaghame ("date®) [O])),

getText (encries[i].getElementsByTaglame (" image®) (011§} \F____

_r'l." Shrw ths 'n:'--..-_|
showBlogis);

| i \ (

Create a new blog n’aJ:E.-I:. for

Call the shewBlog() Funetion the entry and add it to the
to display the five latest end of the arvay using the
bloy entries on the page Arvay :bjﬂﬂ.‘l_".! puthl) method

570 Chapter 12



dynamic data

YouCube is driven by its data Thie Al wpmar S bR VB A s
Y {/__\_

available at Whtp//www head Firstlabs com/
Ruby is theilled wath the Ajax makeover of YouCube (it's saving her a won hoaka’hﬂs:".
of time) b she does have a nageing usability concern related o wha '
ll“]]]“‘:nh o ||"|l' E};IH" 'Hﬂlli]l' !!H" I:ﬂi]}: l‘l:l.li'l. i:"‘ ||:?;|(H“E.

The blog really works great with the
data separated out into XML code, but is
there a way to let the user know the bleg
is busy leading? Just something to let
them know that the page is working.

e - d“n‘-mw -

. i Cen Passiers
il b g Bt By g Vel The Ry
F WL ,,@
S ) i b ey ey |
i - =1 -Hﬂ—-_ﬂl_i**_-h
sma o QL perr——

o
Thf Hoa 15 now dﬂ"‘ﬂ'ﬁ '
by XML data.

But some users ave tonfused
by the blark page that appears
whllr 'H‘iﬂ ﬂi“:i (14 qna.l']mﬁ.

e Sharnen vaur penci
:— :'_ r'H'II ;'“I r“ml
Write the missing line of code in the 1cadBlog () function that displays
a "wait” image named wait.gif while the blog data is being loadead.
Hint: Use the main blog div, withan Il of "blog™.
function loadBlog() |
ajaxReq.zend ("GET", "blog.xml", handieRequest}):
|
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sharpen solution

hhtmn Write the missing line of code in the LoadBlog () function that displays
a "wait” image named wait.gif while the blog data is being loaded.

Hint: Use the main blog div, with an 1D of "D Llog®.

=

function loadBlog() |

ajaxReq.send ("GET", "blog.xml",

The arimated waik gif image
is used in place of the blog
entries to let the user know

the blog data is loading

wait.gif .

(dotument aetElement Byld("bloa’) mnerHTML. = "<img sre= wart,

handlieRadquest)

The “waii:" imdde £ompl Ju'
I e tomplevely veplaces the
blog contert while the hfug data is loading,

YouCubs - The Blog for Cube Puzzlers

-

Search the Blog ||
Show All Blog |

imnerHTML is easier to use than the
DOM in this tase sinte we're adding an
image tag with 3 touple of attributes

_View a Random Blog Entry |

Dore

thereqare no
Dumb Questions

Q: The last YouCube blog entry contained an HTML
<strondg> tag. How is that poasible in XML code?

£\ Remember ihai XML code can be ised o represent any

kind of data. In this case, knowing that the body of a blog entry is
getting injected into a web page, it is techmically possible ta inchude
HTML tags that atlect how the body appears on the page. In other
wiords, the body content of a particular blog entry can contain HTML
tags that are passed along as special lormatting nodes i the XML
code. This is a laify ticky prospect, however, since we'd have 1o
reconsiruct the HTML. tormatting nodes in the HTML code for the
page when injecting the XML data into the page. Instead of going
down thal path, the YouCube code ebects 1o just pull the tex) content
out of any HTML tags, leaving the formatting behind. Ruby s still free
to add HTML fermaitting tags to blog content, possibily lor a future
versian of YouCube, but they are ignored tor formating purposes,
Their text does remain, which is a good thing.

572 Chapter 12

Q: How does the ready state and status of an Ajax response
work?

&)« | NESE TRD properEes Ulmataly o om ine
¥MLHEtpReqguest object, and their job is to keep track of

the state of the request, such as (0) uninitiaized or (4) loaded, as
well as the status of the request, such as 404 [not found) or 200
(OK), I's cenainly possible to track these properties closely but

it's not necessary, All you need 1o know is that an Ajax request has
complated successiully if the state is 4 (loaded) and the stalus i 200
{OK). That's why the handleRequest () lunction only leaps
inta aclion if bath of thess conditions have been met,



dynamic data

Pysfunctional buttons

Although the Ajax overhaul of YouCube has primarily taken place behind
the scenes, out of the view of YouCube users, there is apparently a use
nterface wssue thar has come to light, More specifically, it seems the
buntons on the page aren’t guite working as they should,

Search the Blug_l'
Show All Blog Entries | '

Users are reporting that sometimes the
buttons don't werk. They click and nathing
happens. Mot only that, but the blog isn't
visible when the buttens are acting up.
What's going an?

For some redsom, the
buttons arent wm-iznﬁ all
of the time, and the blos
isnt visible when it haF'Fc-;s

Brak h

A Y e A

Why aren't the blog buttons working? When in Ruby is ealm but she
the process of the page loading do you think the really needs to aet to the
problem is occurring? bottom of this problem
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when can | use ir?

The buttons need data

The problem with the YouCuobe buttons is that they are only applicable
when blog data i available. And since the blog data is now loaded from an
l.'\'?‘;TR'I'TIHF }‘;}'ﬁi l. ﬁ I[". 1]]‘:']1:" ‘r'ni_l.l |H,: il ]'H'rii |1| ”l:. |i_[T]|'.| .l.‘i‘“-'l“':l- Vi |_1|' IJl'if\'l-., W |'||="|"'
thes page has no data, Duoring this persod, the buoons make nosense atall
and wre only confusing users,

Can the buttens just
be disabled until blog
data is available?

Disabling the buttons is an excellent solution.

Dhsaliling the buttons while tie blog data s loadmg s a smple
and elegant way o sobve the button problem, Smee the Ajax
recquest 0 load the blog data 15 ssued when the page first loads,
the buttons can start out disabled and can be enabled in the
handleRequest () [unction, which is when we know the
Agax recquest has Dnished.

To actually carey ot the disabling, we need to wse the
disabled airibute of the <input> tag Ty b most be
et to "dizabled” in HTML code o disable a bution.
Comversely, it must be set o false in favaSeript code o
enable ;i button element.

<imput type="button" value="Search the Blog"

Search the Blog || ——— disabled=rdisabled’ /> _‘\

Search the Blog |

buttonElem. disabled = false; -f———
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JavaSm‘i]lt Magnetm

Use the magnets to finish the code in the YouCube page so that the blog buttens are disabled
until the blog data finlshes leading. You'll need 1o use some of these magnets more than once.

<html>
<hegd> h . Seamilrn
cticle>¥oulube — The Blog. for Cube Puzzlaza</tlt

3 p— = - g _:l_ t-‘
“ecrlpt 'ype-"text!|avascrlp:' sro=""ajax.)8" > \1EL _pL>
i 3 ] i Ll & - E
£5cript 'yc;="1eutf‘dvasc:1p:" apo=tdate js">» 4/ECrlp

-l o s e H
czeript type="text/javascTlph >

fUT;:iztaZEZQTZZ:EEEZ;;LaLE1| == & &b ajaxﬂeq.qe:Stulust1 e Z00) |
:;rEnabLe the blog buttons
document .-_:u':E1.=.~mentP-',fIdi Ty Lo _‘I al s P g
document .getElemantB8yld( ”.n.”“."."..._l'. . e T oF
document ,getElementBbyidd .1 e verererrainnees ot e iedh
I
)

cfscript>
< /hmad>
& = ~ il = oo
cbody onload="loadBlogl); .
ﬂh;}YauCuh& - The Blog for Cube puzzlers</hi>
i n - uCahe® =
<img srcs"cube.png" alt ?nJC-. == R— st
--Lntjm' type="putton” {d=*searoh® wvalus="Search the Blog

= arclick="searchBlag(l ™ iz

i = L] T & £ . 'J'!.].‘L'I{"T"ﬂ o
put Lype="text® id="gearchtext" name="ssarchtex £

<l :|.|:|—"L'!l:.:-n_1"""-".-"cl‘| us . o
'=:;ut rype="huttan® fg="showall® valus="5hov Ell Blog Entrles
=3k L ! 1

- ancIlek="ahouwBlog ()5 />

L

] ri ™ 1ye="Yiew a Randod Blog Entry
cinput type="button” |d="yiewrandom" walug="y

g Dnltllckﬂ"ra::dnmﬂlgq” P
< fbody>
< /fhkml>

o)
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J avasm‘ipf Magnets Solution

| Use the magnets to finish the code in the YouCube page <o that the blog buttons are disabled
: until the blog data finishes loading. You'll need 1o use some of these magnets more than once,

<html>
<head> ;
1 s</title>
critlerToulube - The Blog for Cube Puzzlers</L1L

dutn «fgcri
<soript Type= Wiaxt /4avascript” sro="ajax. E ﬂﬂ_ ;
<goript type="text/ /javascript” sro="dats. ]. > L£/ACKrL

<gcript type="text/javasce ipth>
Farietion handl eRagquest i) | o oo
if {ajaxBag.t getieadyState () == 4 && ajaxBeq .getStatus() 200) 1§

// Enable the blog buttons

deeument ;getElementById]
decument . getElementByIo |

qc:ument.gutELEmﬁntByrﬁt

|
script>
< fhead>

<hody onload=" 1oadBlog ()7 )
<HIizYouCube - The Blog for Cube Puzzlers</ha>
SIC =P¥oultube” (7
<imd src="cube. pog® alkt ) . y
fanu: type=thuttan® id="search® value="Search the Blog

[ gisapiea [ | "disabled" || onclick="searchBloal):" />

= 0 Sl igmemTtE
pE ="ae3 t value !
input Ty =ttgat ™ {d="searchtext” fame="searchtext 1l
< inp Lyl
il fd= "r-'l("'".n. "'11‘-'“

i T -y — . oq Entries"
cinput type="button” La="showall" walue="5Show All Blog Entri

disabled _ | "disabled" snolick="showBleg(l " />

i 1 EWES 4 =" a Random Blog Entry”
cipput type="button" {d=feiewrandom” value="View a &

| disabled r "digabled" I oncl Lek="rando

< /hody>
< html>

iog(he® /=
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Time-saving web-based blog additions

Youllube is now driven by dynamic data but Ruby has vet to fully
reap the reward. The true benetit of dynamic data in YouCube won't
LRI |'||'|r'||-¢" 4] |H'[ “I|1'-|.| Fl'l!' hi!h Tlill' .||rﬂil'g.' Tor 115 A mh-ba.‘ied
interface lor adding blog enes, Instead of editing an XML file o
add 1o the blog, she wants to be able o just enter a new entry ona
Web page and have it saved o the server.

I'm sick of editing files and then
FTPing them to the server just to update
my bleg. I'd like to update YouCube from

the comfort of my own browser!

Edit code + Upload files = No fun!

I{HIP!- Lok i_.‘iii A il \'nf"h i'lqll-_cl" i|.|"|1 |:.!|' III:"i' |J'|1'|| il]llH'n"'\ |'H'|' (LE} ]th' il MY |||'!.l:|_::'
entry by simiply (illmg out a [oem. She could always be o chok away from
updating her blog, and all she'd necd is a browser, No text editors, no FTP
clients, just her cobe puzeling enthusiasm.

anA  YouCube - Adding o the Dlog for Cube Puzzlers 2
YouCube - Adding to the Blog for Cube Puzzers

Doate: [10/04 /2008 —_

Ie party at the end of the month.

Body: [Fm really leaking forward to this puzz
/ Image '[.upﬁ:lﬂlh

wm"ﬂu ﬁtlidlhﬁ a new blog n‘:lni':r';pl 15 45 edsy as Ji“|||n«|ﬂ|
f'i" / ovt the lialde and .:I;:.ie-m!‘ a ]:ru{b:.'un

The new add b!pﬂ. Faqe uses

b
'[:D'l'nl 'Fltld.i -Fgr -||_-|-|¢ 'Ihh.'.f —_— i.-_ wA‘“
pieces of blog :m:ﬂr data '?QWE“

How could Ajax be used to add XML blog entries
through a web page user interface?
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clients and servers...agaln

Writing blog data

When thinking of a blog addition m terms of Ajgaz, i's possible o imagine
an Ajax POST request that sends along the new blog entry daia to the
server, after which the server writes the dat o the bLlog . 2xml Gle asa
new blog entry, The Agax response doesnt really need 1o do anyihing i
this case since there s nothing w returm.

Hang onl How exactly does the new blog entry
get written to the blog.xml file en the server?
I thought JavaScript couldn't write files. And
isn't JavaScript a client technology?

JavaScript isn't the answer for writing to a
file on the server.

JavaSerip isn'tan option for writing to the blogxml

file o the server, Dn fact, you can't even run JavaScripl
vocle on the server This is because JovaSoripn is a

client technology designed to be run solely inweb
broweers: In this particular case_JavaScript doesn’t help

us becanse we need o write a file on the sepver. This is

not i uncommen probien, which s why server-side
h':'jmn]ngil:q ape ||-I'IL'1| l|-c:':! ir| Copict ii 11 '.l.:||||_]:n':!.‘“u'ri] W,

What we need is a technology similar 1o JavaSeript by
purely for doing things on the server. There are several

1|j.||i1||:|.w ot there but one comes o mind that Ea't too
i l!l'lplii".ilt"f' and works s |H'i:\i||;_',|'v.' well with XML data, .
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PHP to the reseve...this time
A seripling l-imgua_;m valled PHP :uf_iifm uw-r'_.'thingr:' Wi Iu‘t"L.| Les write biog pHp iﬁ a “rif'tmg
data toan XML file on the server, The real task invalved is oo read the tEﬂl‘lﬂﬂlﬂgy tl'lat can

NML file, then add the new blog entry 1w the existing enties, and then

wrile '-i!l :1I' the Bloe enires back our to the orginal ([le BI‘II it all grses .h&ln'l»'. nﬂrry out tﬂ.‘ks on

o receiving the new blog entry data on the server as an Ajax request from
the client browser. tl‘lE server
L]

Date: 10/04/200g

y: p
Im.._g-“: m IIlll}' lﬂuungr L

The new blog :n{'.'r'y is sent to
the server as the data in an
iﬂlJii POST request

PHP Flﬂ"}l a similar
rale as .;.uig,-_nF{“
e but on the v

lni‘if,{'ﬂd -D-f ‘['.h: £|lcn.+.

/)

pate: 10/04/2008
Body: "I'm really locking.- -

Image:

Date: 10/04/2008
Body: "I'm really leocking..."™

Date: 10/04/2008
Body!: "I'm really looking.. ."

Pata: 10,/64/32008
Body: "I'm really locking..."

The PHP 1'-l'.r|'g{ on the sevver
takes the blog entry and
wr[cs |.'|: l:n H'It Hoﬁ-‘ﬁhl F1|E-

You can think of PHP as sort of a server equivalent of
I]il‘n."rﬂ'i:'l'i]}l in @ sense that it rans on the server and is
capable of carrving out custom tasks... such as writing a
balogr enitry toa fide as MML !
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server side goodness

Reany Bake
PHP

O the server side of YouCube, a PHP script handles the details of adding a
new blog entry to the XML blog data that is stored in the file blogxml

Load the vaw XML data
into the f\'awﬁlug variable.

<Zphp
sfilepame = "hilog.xml™;

i jats(6filename}) |
, if (file sxists(dlL _ B
Ch:f.‘k {ﬂ see IF /f; /¢ Load the blog eptries from the ¥ML file

the blog file exists

|£ the bleg file deesn't
exist, treate an emply
¥ML- blog dotument.

srawBlog = Elle get contents(SEilenama] 7
}
glsa |

{} Create an empty XML document

3 y Fo o
geawBlog = "<?xml varslan=4y"1l.0%" enceding=\"utf B\" T>Yy
SEE 5 7

1 s Purzlers</
trawBlog .= teplogr<title>youlube - The Bilog Eor Cube Puzzlecs
ire : 1
= 1 " - b
tll."E}E:mg = "capthorsPuzzler Rq_.m-:..-'au:!q-:.r::-:en'..t'.e3:>£.-'er;r_1-1&.-,:--,blmp T
= Eaw = - il

b

Convert the vaw blog
data mto an HXML
data struthure, which
is a lot like 3 DOM
‘E\"tt in Jaiﬂﬁ?{.

T

("t)_l.,: Do | have to use PHP to write files
on the server?

A: Mo, nat at all, Thete are all kinds of
technologies oul there for wriling sesver
scripts. You have Perl (CGI) and Java
servlets to name a few, and they can do all
ol the same things that PHP <an do, Sa il
woul're more comlortable with one of These
other technologies, by all means use it 1o
creati the server-side companent of your
Ajax apphcations.
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5 . iEles SravBlog) i iﬂfdd ‘Eh b
Swml = new SimpleXmlElement : k—/,___.__ & iréa |a5 P

/) Add the new blog entry a3z a :_hi}.-:i nﬁ?-e.
Jantry = E'Hml—“'lﬂﬂf_r'_t‘&'“’L‘Iﬂdf.'hl-l_-f‘-"i‘i:r Li r... :
sentry-raddChild("date”, 3_REQUEST['date 114
5ent;_g-}.:_|;i|']l'.|‘.i'.lﬂ-l"bi:lf.‘:',-'"'.
if [5 REQUEST["image™] R ——
Eer:E:y—ra-‘idchildﬂ"J.rr'.a:_:e-", 4 REQUEST[Vamsge”lrr

fm MV

J/ Write the entire blog tao the file
ffile = fopeni{Siilename,
furite{§File, Sxml->askML())}
fcloselS5Eilm);

Wt

therejare ne
b Questions

(w)_: Can | get away with using Ajax
without having to use a program on the
server at all?

A: In some cases yes bul in most cases
no. Keep in mind that all bul the most
simple Ajay requests involve the server
receiving data from the client and then
daing something with it such as looking

up something in a database or writing
something to a file or database, The main
YouCube blog page 1s a good example of an
Ajax request that is simple enough to

atripslashes($ FEQUEST["body"111 4

Overwrite the blog File
with the new blog data

35 3 ehild node wit:hin he
XML data strueture.

addblogentry.php

This PHP seript is stored in
the file addblonentry-php.

nat reguire any server scripting, Maost Ajax
applications aren’t so lucky, soin most cases
you will need to do some degres of coding
on the server, The real issue is whether

ar not the server can just send back an
entire fike, as is the case with blog |, or

if it has to somehow process data and do
something with it on the sesver, such as
write 1. The good news is that the kinds of
senpts required on the server for many Ajax
applications are quite simple, and can often
be figured oul withoul a mastery of a server

scrpting lechralogy.
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PHP has needs, too

Unlike JavaSeripe. which is inheremtly supported in modern browsers,
PHP support isn't always a foregone conclusion on the server 5o hefore

v go posting PHP Ales to vour Web server, it's probably worth checking Rﬂﬂﬂﬂlg a PHP
with your systemn admmpstrator or Web hosting service to seeaf PHP . ¥

1 supported, I o™, vou'll need o do all you can i get e added, or HI‘I‘P" may I'EC[“II'E
passibly find a different Web server. The PHP seript for YouCube simply

won't work unless PHP s supported on the server. Some '.'WE&LS to

your Web server.

Even Ip it doesn'L, Yot ma

Make sure your Web “E"f be able to install it yoursel{

server supports PHR :{:n:!ﬁ:dlml:"i?r

d‘!;""*'-fhf need it for HJawr

Sugsport for PHP on vour web server 35 the fiest hordle, The second Tordle
15 [gurmg out where to place PHP files on the server. In many cases i's
OK to place PHP files in the same lolder as yvour HTML web pages and
external JaovaSeript Hles. However, some PHP mstallations are pickicr

and require PHP scripts o be stored ina special lolder. Again, this s a
question that can be answered by a svstem administrator.

i marly eases You tan
,{m FHP stripts in the addblogentry. php

e s 1 g
\L sdmc -rmur_- T e i

Web pages are stored

e e T |

Omwe vou've hgured outl where the PHIP file
HI]l.lIll[L I W I.}I:\.“.:"J.l L 1] }'Tﬁl" \\'H'I'!l HETVET, ’lr'l 'I'Hll't'
ready to copy il there and continue building
the Youluhe blog additon web page,

youcuba html  blog,=ml ajax.js b= = =
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the php part of the eguation

Feeding data to the PHP seript

With PHP working on the server and the PHP seripi file in place, we can
more closely examine what the PHE script needs in order toowrite data o Da'l-a ]ﬁ {EJ tﬂ fhe
an XML e on the server, This will help us areive ana design for the Ajax

request that provides the server exactly what 1 needs o carry out the Gisk, pHp Eﬂ'i]lt tl‘l_l"ﬂ'llgll
The PHI script 1s expecting the data for a new blog entry, which we know an A.iﬂx fEtI“ESL

consists of at least two pieces of indormation, and potentally three,

Pate

The date of the blog entry.

Pody

The body wext of the blog entry.

pate: 10/04/2008 _ 8
Body: “1I'm really looking...

Image:

The elient J;.,;_gﬂ.,,Ft tods
_h{w:ﬁ F}iagjcilhe data el
inte 4 form hat Server s job is
sent 1o the sevver HH;:.E to receive f:h:]c HAiax
of an A; gk re ue&and&a}-{,
dan J&x r-gﬂugﬂ; q : ed i
data into the PHP

This informtion must somehow get packaged up and sent o the server as seript for f’l‘nﬂ'.c:sins./

Image

An optional mage lor the blog entry

i Agax renquest, where i is processed and saved o the blogsml file,

<antry>
<date>10/04/2008</date>
<body>I'm really locking...</body>
<image></image>
</antry>

The PHP seript takes tare
At ¢ of tonvertirg the blon

his Pn'rn{ the e ! £ }':ML and savmgy
i‘:fn& En{,-r:,l has been added blog.xml :;: EH’"E Hﬂﬁ-"""l File.
1o the bleg.wml File, and

appears on the Youlube ; : :
I:f|nj Ju-{nna{',h',a!l? ‘H'H: Jrage II]:II [t I]]‘t".‘il"lll,.'i a ser |||1r~rﬁu'1' FITJ!HH‘T]I]_E 2 Tiew |1n|4,1j-_1'| :'urril.., :!:1r|

then gathers thit mformatun and shugtles i o the server inoan Ajax
request. The good news it that we don't really need o do anvthing in
response to the request other than maybe confirming that the new hlog
entry has been saved successfully,

The challenge s then o come up with a design for the bleg additon wel

next time Lhe bloa p3
loaded or -n-u:-::r:.:Iv“:'f:il.Fl =
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your pencil
Sketch out the design for the YouCube blog entry addition web

page, making sure to show exactly how the Ajax request and
response factor into the flow of data.
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sharpen solistion

L

-wmhm‘

Voulube - Adding to the Blog for Cube Pazalers

The blog addition Web pa
has form Fields for :ntif..g
nEw blﬂﬁ fh‘tl‘? da.ta

Sketch out the design for the YeuCube blog entry addition web
page, making sure to show exactly how the Ajax request and
response factor into the flow of data.

The ﬁ}i‘ﬂ vequest is 3 POST vequest eomsisting of
the fallowing pieces of data

#* Eiuﬁ date
# Biug, i:lnd.‘r
* Eing, image (tortent n?{:umati'

oo Faq::ﬁ':-wlmﬂﬂﬂlm m;_g;l it of the mants ) {

:2:.;-—::: The blog data is sen

siimpimbegey] 4§ to the sevver as data
uﬂﬂm' in the POST request

Clicking the Add
tauses the ok s

bleg addition Ajan S i L
request 1o be sent.

The Ajan resporse doesn b

Data; 3 0/04/2008

Body: w1+
Image; WP ly Lleoking, o

()

The tlient Hg‘tj.piﬂ
the user that the new
Haﬁ ent h&_; httn
suttesshyl ¥ added.

bleg.xml

veturn dirly data because
the tlient doesn't need
ﬂh‘ﬁ:hlhﬂ. in return.
The server writes the new
blog entry as XML data
to the blog.sml file.
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Getting it up: Posting blog data to
the server

An Ajax FOST pequest s a liethe mere imvolved than a GET
request becase it requires sending data (o the seever, Although
the POST request supports dilferent says of packaging up data
lor the server, the trosted technique of URL encoding thie
data fields works just fime. This technique is the same one that
browsers use 1o ress fields of data to a server n the URLal a
'n'r"|'r FHJ__I{'.. L]]!d i:'l- f“hﬁllg”i'ﬁtli'fl tlfl." 11“" ;l[T.l'lH‘m;'l F'Id l'l‘lfl.l'?l.f""l'h- :ll';'l

l||',1| Are l,l:-wd L Hr‘l,].;u'i-lh“ |:~:u'|1 pim'r HI' 1,!.1[.;1,

"date=10/04/2008.body=1"m really looking forward,,, &image-"

An individual piece of dats ’_/j 1'; Each piete of data is sepavated

tonsists of 3 rame/value pai From others h'?l an Jm?!\"ﬂ?ld

Date: 10/04/2008

Bﬂd.y: "I'm mllr looki
x ing. ..

This diata formal requires each piece of data to have its name and
value separated by an equal sign (=), and then each name value pair is
separated from other data by an ampersand | &), The format is called

l'R] encoded, and las s own data [y tha pets sel as the data Ly ']"I,.".s s 'H'H: o-ﬁ:lf.:ﬂ| da.u
of the Ajax POST pequest. o; URL. evcoded dats,
Yoo and must be specified as
hﬂl’.'FI.'i.':-?lf ion/x=wwiw=formm-urlencoded; charset-UTF-B* fa'l"t DF 'H'I¢ Pﬂgr 'I'['Hllnl-tit-

With the blog emtry divta formatted mto the URL-sncoded format and
the data type of the POST 1 request, we're ready (o put together the
request code and send the data to the server so that 1t can be saved to
the blogxml file.

Package the lollowing pieces of data inlo the URL-encoded format, suitable for a 2OST request

releaseDate: 01/13/1 989

title: Gleaming the Cube :
director: Graeme Clifford

---------------------------------------------------------------------------------------------------------------------------------
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satisfy your curiousity

ise
ution

releaseDate: 01/13/1989

title: Gleaming the Cube

Package the following pieces of data inlo the URL-encoded lormal, suitable for a BOST request,

director: Graeme Clifford

(»!,: If the YouCube blog addition script
doesn't require any data from the server
in the Ajax request, why bother handling
the request at all?

A: The reason is because knowing that a
request has compleled is stll very important.
S0 even though we don't nead the server 1o
returm any data in response to fhe request,
wie still very much need to know if and when
the request has successiully completed.
That's what affows the seript to know when to
display the akert thal confimms the new blag
eniry addition

0_’: Could a GET request also be used
in the blog addition script?

A
A: s, technically it could, 1t still
possible to send data along to the server in
a GET request, but you have to specify it
directly in the URL of the request, That's not
really the problem—the problem is that GET
isn'tintended to be used in siluations where
the state of the server 1S changing, And in
this case the state of the server is definitely
changing due to i writing a new blog entry
to the: blog.xml file, So a POST requestis
the right approach it for no other teason than
because it clearly indicates the intent of the
communication o the server,
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U_: Since it takes time for the server
to process the Ajax request and save
the blog entry, is there a prablem if the
Add button gets clicked again before the
request finishes?

A: Yes, il is a problem. Each click of the
Add button cancels the current Ajax reques
and issues a new ane. Although that may
wery well be the goal of someone clicking

it wace, thi user imerlace would be much
clearer if the option to chck the button s
sirriply removed while the request is being
processed. 50 the code to add a new blog
entry shoukd disable the Add button while the
Ajax request is taking place, and then enable
it again once the reguest has finished. Small
toaiches like this 1o the user imerface of a
JavaScripi appiication can qo a fong way
toward making it more intuitive and easier to
Lese, resulting in happier users.

0_,: What happens to the spaces in
the blog data that gets formatted into
a URL encoded string? That seems to
sometimes be a problem with URLs,

A: The spaces don present a problem

in Hs case because Ajax automatically
handles processing the data and making
sure it gets to the server ina suitable format,

(';_'_: Since the image is optional in the
blog, does it always have to be passed
along to the server when adding a new
blog entry?

A: Na, it doesn't have to be. But keep in
mind thal there's nothing wrong with sending
an emply piece of data where there is no
value following the equal sign in the URL
encoded siring, like this:

date=...4body=. .. &image="

I this examyle, the image data Beld is sl
senl 1o the server even though il doesn
actually contain any data. This is where the
PHP script on the server shines, because it
i5 smart enough to know that the image field

it amnhi and tharafnea tha naiee blo anto
ity A e e ket R T

doesn T have an imae.




dynamiec data

o pn

Write the missing lines of code to finish the addBlogEnt oy i) and
handleRequest () functions in the YouCube blog addition script.

function addBlogEntry () |
/ Disable the Add button and set the status to busy

------------------------------------------------------------------------------------------------------------

f/ Send the new blog entry data as an Ajlax reguest
djaxfeq.send ("POST", “addblogentry.php", handlieRequest,
"spplication/x—wwe—form—urlsncoded; charsst=UTE-8",

function handleRequest() |

if {(ajaxReqg.getReadyState() == £ && ajaxBeg.getStatus() == 200) |

// Enable the Add button and clear the status

J/ Confirm the addition of the blog entry

alert {"The new blog entry was successfully added.”):
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sharpen solistion

_ il
" sl

The fdd button disabled while 2
blog, entry is being saved Lo the sevver. G e o
the page displays 3
"L.sf messane o
user knows they ave
warking on something

Write the missing lines of code ta finksh the addBlogEnt oy () and
handleRequest () functions in the YouCube blog addition script.

function addBlogEntry () |

// Disable the Add button and set the status to busy

- A sevver PHP seript
(L3 4 .
3 Pﬂ.ST f/ Send the new blog entry data as an Alax reguest is used to Profess
—_— ‘H‘l{ hl-ﬂﬂ crrtr'r Ehd
h:qu:ﬂ; djaxBeq. send ("POST", “addblogentry.php", handlieRequest, save it to Lhe bfﬂ]
"spplication/x—wwe—form—urlsncoded; charsst=UTE-8", File on the server.

| k,‘ hssemble the reauest POST data Frem

the date, bedy, and imaae form fields

function handleRequest() |

if {ajaxReqg.getReadyState() == £ &6 ajaxBeg.qetStatus() == 200} |

/{ Emable the Add button and clear the status \Ch:tl{ b siske
dotument oetElementByld('add”) dicdbled = falee; e swe the blog
Y save vequest
dosyo ad ashFla w LM Lok, Mo i — W ki
AL U 1 AT e NPT Y L TIOL 308 L 4 ATIFHCE B W [l == 1 T iniNEQR
um::-:-&lhr

f/ Confirm the addition of the blog entry

alert {"The new blog entry was successfully added.”):

! Erable the Add button and tlear
bhe skatus area now that the
hlng r.nh-\lr has Linished saving,
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Blogging made easy

Ruby can’t believe how much of a dilference it makes being able 1o update

her blog without having o open a file, edit code, and upload the file 1o the The page cobinis Lhat
server. Not only is her blog now truly data-driven, she is feeling a lot more the blo "{T? i
mspired toowrite some new blog daa! it a."? A o

)

Thia fes blog ety was scteniPully added,

o)

BO6  Yowtabe - Addeg o the Bag for Cubs husieny -1

YouCube - Adding o the Blog far Cube Puzalers

] e Noews S Emiry] |

.ﬂ.ﬁq‘m: :

Lrynamie blog
data is awesomel

Ruby enters the new

The pase lets the  blog entry in the blog 5
user knew the add web page n:: :;;::l?ﬁq:ni_;z

HEw Hoaj f""br}' e vir
: be bloa,
being added. J ouCu 4
ann . reuCin-TmBogheCubshumen . .
YouCube - The Blog for Cabe Puzslers
_Whml@f— ————]

:'m- hﬂhﬂndﬁpﬂmlhnﬁﬂmm.
iy Huby

1 s o Clhe ke i apm. What

These dreams just kecp peming woinde e T
does il eeunT

by Puczinr Rulry

lMHMquﬂlumﬁﬂtme pane hackwards. . Ybur,

by Prczlor Ruby
4197008

Wi, i took me et bt the new ©ahe (s fisally wbved?
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usability trumps all

Making YouCube more, uh, usable

You don’t become a third-degree cube puzzle black belt withom a serous
attenton o detail. 5o its not weedbly surprising that Ruby wants to make
the blog addition page absolutely perfeet. And Buby has Tearned thau
Ao applicanons are known for their attention o detal when it comes o
usabality, 5o she wants 1o make some mmprovements 1o the usabiliy of her
new page so that it's on par with modern Web pages.

I want to maximize my
blog entry efficiency so

that I can post faster, and
hopefully more often.

Maximizing YouCube blog data entry

sinee the vast majority ol blog eniries are made mthe present,
Faily [igures it will sive her some precious keyitmokes o the

date licld of the blog form 15 antomatically flled with today's
date. And since she s going 1o use the currenit date for most Blog
eniries, she'd like o Ill.il.l. i the ilLiJ!H foweras on the iy field of
the: Toram. That way she can start tvping away on a blog enry
thies pnorment e Page opers Siire, rionie of these o ||:|.||_1_=f_1'.~. are
absolutely critical o the blog working, and they aren’t directly
related o Ajax, but they dramatically improve the “feel”™ of the
page, which is very much in the spirit of’ Ajax. Besides, it will help
epsure at Hllh‘} keeps the blog Ly 1o dlati Iy |:lh1i|:|.l_ repularly,

Auto—Fill this Field with

the Burirent date

8O0 / YouCube- Adding to the Blog for Cube Puzsiens .2

YouCube / Adding to the Blog for Cube Puzzlers

Date: [10/1172008

B

Tmage (optional):|
Set Lhe mput fotus heve so Mﬁﬂj
{.hE‘E EML?T tan immﬂdaa{tl'r
start Er.{:e'r'rng blog text
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Auto-fill fields for your users

I vorl recilly the tormeat of YouCiube blog dates s MM/DDYYYYY,
which means we need 1o make sure 1o formar the curvent date m che
auto-hilled dare form feld w the same format, 5o we need some code

to formar the current date as MM/DDYYYY

You already created a Date method
that does this but it's stored in the main
YouCube bleg page. Is there a way to
share it with the bleg addition page?

Sharing common code is always a good idea to
prevent duplication.

We ey taindy don't want any duplicate code [loating around in
YouCiube that we have to maintain in two ditferent places, so
sharing the date-formatting code between the two pages 35 o great
ichisie, Ane there is defimtely aoway o store the code mone place
and then share it i any page that needs .

L

you are here » 581
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How would you share the shortFormat () code
across both YouCube pages?




import export

Repetitive task? How about a function?
sharing JavaSeript code across multiple web pages imalves breaking the code
o anto s own file, or module, and then importing this Gle into each of the g
pages, We've seen this done already with the AjaxRequest object, which s Tl'le {aml ar
stored n the fle agas.gs, and then mnported wath the following line of code; < = t) ‘t =
SCr1 ag 15
The name O"F tht Ja'l'a-g‘ﬁf"t P g
File is set 4o the see atbribute ].[SE(I to imPoﬂ
of the <seript> tag
J EWaSEI‘I'Pt code
that is stored in
external files.

<script type="text/javascript® src="5%

The shortFormat () method of the Date olyject can accomplish 7
similar goal by being placed into a ile named date.js, and then imported
into each of the YouCube web pages.

nortE + = Funection()
pate.prototype.sHorLEoImat fune {

f is.getFullYear lb;
I ' Mia.gatDate{] + "/ + this.gebruid I
ratuen (bhis.getMonEnil) ¥ 1y # =/" + this.getlba

Asimilar <scripts ag that was nsed for the Afs code can then be used
i esich of the YouCube pages 1o import the serpt code stored i date s,

datejs

<seript type="text/javascript" sro-'"Sl@besig > </script>

Th et S o
v whente of the ’_j i5 shaved in wo places
E::;s{ﬁ::rc f:fa{td with thanks to stoving the code

in an rral tile.
this !.mﬁlr_ -va.'r'lf"b' +-i5 o external £ le

1t almost never a bad idea o break revusable JavaSenpt code mto is own
lile that can be shared in more than one place,
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dynamie data

el

The shm‘iFurm.a{U method
[ormats blog entries in the

main H’mﬂu\ﬂ: faﬁl ~ hhf-‘“*hd—“.__‘_um

‘lll“_lu.-.“i.-.-u--h‘

oy Pl Bakey
T

-.dnd r[: iilo Fﬂrma‘b {hc
turvent date in the date field
of the blog addition paae. .

=mr gize="10" /2

teawr? jd="dats" name="date" wvalue=

cinput tYpE=

S =
BB, ek i e the Sej b febr B
YouCube - Adding to the Blog for b Panaders

e T S ———————

m Write tha roda for a fliinction namad 0t Form () that is callard
in the on load event handler of the YouCube addition script. The

function must initialize the date field with the current date, and
then set the input focus to the body field.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
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sharpen solition

. your pencl
h‘utmn Write the code for a function named initForm () that is called
in the on load event handler of the YouCube addition script. The
function must initialize the date field with the current date, and
The date field is set then set the input focus to the body field.
4o the turvent date

-me.{lun |r\-i{‘,Fﬂ'rrn” [

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

...............................................

I/’.‘_‘-H OC-bmini. I ] LasiLil f" II:' 0 :I
ek the nput focus - SeementactElemertBoldChod Dol ;
et £ TSI T S

The input fotus ic <o
Blog productivity soars o

'IZ-O the hﬁd‘:lr when -I:h:
Page Fivst loads.

|{ll|r'g.' lias |-|1|.'.||l'5' reached utter sansfaction with the Youllule l:|.|r|_1|. Her
blog s both data-driven and iser-frendiy eanks 1o A amd o ruthiless
commitment o detail that enly @ master puzeler could muster.

The date is automatically
sc{: {p the vl','.l.-\"r!.'n‘i: Ijﬂ‘b!
when the page ofens

I really, really
love my bleg!

e fnaly fsibsed warking an the blog s
b Puczler Rialy

02008 :
}mﬁm;m-ﬂmmmml“““‘“m .
Je Riibry

Mbm}ﬂh'ﬂlﬁmﬂwmm'm“m“m |
does i mean
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dynamie data

Are you fesling dynamic? How about some data to
go with that perky attitude? Crossword data, that is.

Get to itl

. .

Across

2. A server scripting technology that complements

JavaScript in Ajax applications.

3. The server's answer to an Ajax request.

5. This kind of function gets called when an Ajax
uest is finished.

8, This technology can be used to Web pages much

more TESFJUHSI'II"E.

8. This kind of data makes Web pages much more

interesting.

10. The standard JavaScript object used to support

Ajax functionality.

12. A reguest type that usually just requests data

fram the server,

..

Down

1. The ML in HTML stands for ...... language.

2. A request type that usually involves a state
change on the server.

4. The method of the AjaxRequest object used to
issue a request.

6. The custom object created to simplify the use of

Ajax.

7. The X in XML stands for this.

10. This makes <blog>, <author>, and <entry>

possible.

;I| 1. When an Ajax application asks the server for
ata.
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JavaScript cross solution

Q JavaSeripteross Solution
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B Veekeox D

Fold the page vertically
to line up the two brains
and solve the riddle.

What has Ajax given Ruby?

_—— H.I!- a MEE‘{'.inﬁ n-l: Ehe m-'lnd!-‘l H——.

AjaxRequest

I am falling apart, — Let's get you
7 one piece at a timel

ﬂjax has given Rulyy so much, it's
a hard thing to nail down. There's dynamic
data {or one thulg, which has made

cube blogging a lot easier. Ruby can now talk
about her cube puzzles with ease.
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cantinuing your [ourney

Where do you go from here?

Well vou've made it through Head First JavaSeript, and are ready o
continue on your journey of creating inleractve user experiences with
Javaseript and beyond bur where should you go nexe? Heve are a few
things we thank you might be mierested nas you take your next steps
buildmg and creming apphcatons e the wild world wide webs,

Left or right? Time for
an if /else statement.

TRY the Head First JavaSeript Forum

Exasperated over expressions? Oherwhelmed by operators? Or ave you
Just curions to shave your latest JavaScript creation with the Head First
community? Stop in fin a spell at the Head First JavaSceript forum af

Headl Fivst Lishs (hdtpe: £ Soereeees, headfivstlabs. con) and join in one of

thie eliscussions..or st o mew onie!

REAP another book

Your've gor the esentials dinn, so gel
reaily 1o dig deeper into the s and
ouits of more advanced JavaScrp,

JavaSeript the Defineiive Guide

Javasenipt & DHTMEL Coolbonk

LEARN wore from other sites

OQuirksmode  www.quirksmode.org
Unfortunately, different browsers sometimes have their own way of

doing things with JavaScript. Get the seaop on JavaScript browser

Muozilla JavaScript Reference

http: f fdeveloper. mozilla.ovg fen fdocs / JavaSeript

T Ol S TR PR
BELETIUIES L Ll nai i,

Lt won't b long at all until vou're venturing ofl the beaten bath and
needd o i oot more gl |JLli|l-'l|iI!j|.‘“|."inrri|.11 ohijects. Explore every
I IUk -'IlLlI Cren |.!I- I'IrlIi'I'L'ilSl'Ti]‘” 'ﬂ"-ITII .I\I"l:ll:“]il‘?l l1ll1il|i' I'E'I-I'H"I'Il'!‘.

Prototype JavaScript Framework
http: ! fwww. prototypejs.org

Tempted to try a thied-party library of reusable code to take JavaSeript o
aowhole new level? Prototvpe s one of the best, and its completely lree!
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