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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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Use the <script> tag to tell the browser you’re writing JavaScript 11
Your web browser can handle HI'ML, CSS, AND JavaScript 12
Man’s virtual best friend... needs YOUR help 15
Making iRock interactive 16
Create the 1Rock web page 17
Test drive 17
JavaScript events: giving the iRock a voice 18
Alerting the user with a function 19
Add the iRock greeting 20
Now let’s make the iRock really interactive 22
Interaction is TWO-way communication 23
Add a function to get the user’s name 24
—— e o Instant replay: what just happened? 27
Test drive iRock 1.0 28

It Is good to meet you, Paul.

o)



table of contents

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.

Clients, servers, and JavaScript 86
What can a browser do for you? 88
The iRock needs to be more responsive 90
Timers connect action to elapsed time 92
Breaking down a timer 93
Set a timer with setTimeout() 94
A closer look: the setTimeout() function 95
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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
Adding an else to your if statement 143
Variables drive the story 146
But part of the story is missing 147
welCOMe '{jo Compounding your JavaScript efforts 148
Tiered decision making with if/ else 154
ST,CK FlGURE An if can go inside another if 155
Your functions control your pages 157
ADVENTUR E Pseudocode lets you map out your adventure 158
Stick figure inequality 162
Click either _ \ .
button to 1= Psst, I've got nothing to tell you... 163
%/ Start... Crafting decisions with comparison operators 164
e 1) 2 Comments, placeholders, and documentation 166
Comments in JavaScript start with // 167
Scope and context: Where data lives 169
Check your adventure variable score 170
Where does my data live? 171
Choice of five 174
Nesting if/else can get complicated 175
Switch statements have multiple cases 177
Inside the switch statement 178
A switchy stick figure adventure: test drive 183

xiii



table of contents

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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Reduce, Reuse, Recycle
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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
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).

Functional but clumsy...interface matters 344
Describing scenes without alert boxes 345
Accessing HTML elements 347
Getting in touch with your inner HTML 348
Seeing the forest and the trees: the Document Object Model (DOM) 353
Your page is a collection of DOM nodes 354
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Replacing node text with a function 369
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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

Data + actions = object 395

An object owns its data 396

Object member references with a dot 396

Custom objects extend JavaScript 401

Construct your custom objects 402

What’s in a constructor? 403

Bringing blog objects to life 404
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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
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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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i Wels page nnakup aod presenmnon, Ivcorrecty nndcipares reader’ puzelements and bandles them
Just in time, The highly geaphic and incvemental approach precisely mimics the best way o learn this
stull: make a small change and see it in the browser o uoderstand what each new item means.”

—Danny Goodman, author of Dynamic HTML: The Definitive Guide
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T the filks an Netscape who, way back in the Lt centuey, dreamed
thaot e Weels comaled Dre pinedy vimore i o big online ook witli o
e of linked pages that din't do anything

O course, they also dreamed up tan hornfie <b ink> . dare
o clream, just don't get wo carmed awiny!



the author

Author of Head First JavaSeript

b | Movvison
Thlﬁ,uajaﬂ-'-‘u”?*' Michael Morvison, full—size
prodyy

(ntrd who refuses 1a grow up

Michael Morrison has been tinkering with
cormpuiers saindce hig livst PC, a Tla9/4A, o umplete with s
supremely evgonomic keyboard, state of the art Black i
white TV “mioniton” aned sweet cosselle tapue storige system,
Fee D onwvnend aoned tinkered watl o few more computers
sirnce Hhen, bt still longs [or the dayvs o plaving Parsec on
that T in between epic Nert foothall games in the backyard,

Mowy Mhchaed ds adl grown opy o B imoved onc o much
e piatiire fnlerests, such as ereating interaciive wels
.:]|||||: attons.andd skatebowrchng, i, breused, andd olben
lping, he approaclies tech challenges with the same
reckless intensity a8 highi-risk sports, Adter deseloping a few
video games, iventing a conple of wys, writing dozens of
conaptiter books, and creatimg fiimerons ondine cotivses,
Michuel Braadly felt veady w ekl B Fint JacaSeapr. He
i b e rusis I:ih Ii'1'|i:|u|*-.

As it turns out, you're never really ready o write a Head Fost
hook. The best vou ean be 1s ready o pop the red pill and
enter e Max thae s Heed Fid Hm-in}.;' AT gu'i| lromn the
oolber sice with o fes dntellectoal Brubses to add o his el
oty Michiel will never ook o learning (or teaching) the
sanrie ngain. Al be's aeilled about that Get. Right abotr
now bie's with his wale next to themr kot pond rellectmg on
the wonders ol the mteractive Web,

wiil



how to use this book
Intro

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

he burni estion:
his sethion we answey the u-rna:z;:r.l?i ®

In

"Co wihy DID {:.ht\lf ?u’( that n 2 J
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how 1o use this book

Who is this book for?

I vou can answer “ves” 1o all ol these:

®

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

text editor. and an Intermnel conheclion? We'll help You learn how 4o
2 ls 3 )

Do you want to learn, understand. and remember write ‘J‘"“E""'H tode that

how to create web pages that are alive with energy, £ makes web fanes do all kinds

turning the Web into a truly interactive experience? of todl ‘:hmzs that ave
imposuble with HTML ilone

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

this ook s for you,

Who should probably back away from this book?

I vou can answer “ves” to any ol these:

wulv

Intra

This book makes 4 qreat senuel
ko Head First HTML. with
£SS § XHTML, so dekinitely
theek it out i you want to
bvush up on “four HTML

Are you completely new to creating web pages?

{You don't need to be an HTML guru, but you should

understand the basics of how web pages go together ‘,_/"
with HTML and CS35, and how to post them online.)

Do you hold & ninth degree black belt in Scnpt Fu, and
are really looking for a JavaScripl reference book?

Are you afrald to try something different? Would you
rather have a roat canal than mix stripes with plaid?
Do you belleve that a technical book can't be senous if
JavaScript code is anthropomaorphized?

this hook is no for you.

[Note from marketing this book is
anone with 3 tredit racd.]



the intro

We know what you're thinking

SHeww caan My b aserions JavaScript book:™

Wi 's warth all the geaplies

Clian 1 avectuially fearn i this way ™ y
Ol
THie ir.“r.-. Ehinks
mPort a4

We know what your brain is thinking

Your brovin craves poveliy, D'y adwoys soarching, scanming, womifig for something
sl Bwas bt chiat way, and i Delps vou sty alive

=a what does vour brain do with all the voutine, ordinary, normal things vou
encounter? Evervibing i can i stop them from mterferimg with the brain's
pead ol vecording Urings than matter. T dosesn’t Bother siovmig the boring
things: they never make it past the “tais is olwaously non mmpormant” filier,

Henw dies youp b dnoi what's important? Suppaose yone ot for
ehy hikes soned 2 tiger qumps i frond ol you, what h:l'lllH'Il‘- isiche vee henad
sl Brilye?

MNewpons e, Emotions erank up, Clhencaly mopr,
Andd thiars low vour Birnin ko,
This must be important! Don't forget itl

But imagine vou're at home, or oo librare 14 aosale, warm, tger-lree zone.
Yo e stucying, Gettng ready for an exam., Or ieving o learn some tough

Great. Only 600
more dull, dry,

boring pages.
o e
-]"Icm'l Lo lt""- ':I

TS n & ¥ o

technaeal v your boss thinks will wke o week, ten days an the most,

Just o problenn. Your bewin's trying o de e o big Bvor 10 wying
toy ke sure than ths odesws'y nen=wnportant content doesocn elaties
up kearce pesourees, Resources (hat are beiger spent storing the veally
B things, Like tgers. Like the dunger of e Like low vou shouled

nirver haye .u‘|‘|'|~|*|| Pev hvse s loge vomer Tryepe] il the el arj il

Al theres no simple wivy b tell yonr biran, “ ||-:. bsvwidin, thank voni
very el but mo matter hosw dull this book i, aod bow Tnike m
registering on the emotional Richeer scale right now, | really o wam
vour i keep this stufl around,”

you are here » KKy
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how 1o use this hook

We think of a “Head First” reader as a learner.

So what does it take to learn something? First, you have to gatit, then make sure
you don't forget it. IU's nat about pushing facts into your head, Based on the
latest research in cognitive sclance, neurobiology, and educational psychology,
fearning takes a lot more than text on a page. We know what turns your brain on.

Some of the Head First learning principles:

Make tt visual. Images are lnr mone memaorable than words slone, and make learming much
migre effectiva (up to B89 Improvement in recall and reansfer studles), 1t also makes things

more understandable. Put the words within or near the graphies they relate
ta, rathet than on the bottom or on another page, and learners will be up 1o

teice as likely to salve probilems related to the content. r_._ﬂ d

Use a conversational and persanalized style. i recent studies,
students performed up 1o 40% better on post-learning tests if the conten
spoke directly to the reader, using a first-person, conversational style

onfocus! rather than taking a farmal tone. Tell staries Instead of lecturing. Use

_ casual language. D't take yourself too seriously, Which would you pay mare
attention 1o a stimulating dinner party companiamn, o a lecture?
Get the learnar to think more deeply. [ other words, unless you actively

flax your neurons, nothing much happens in your head, A reader has 1o

_ be mativated, engaged, curious, and Inspired ta solve problems, draw
conclusions, and generate new knowledge. And for that, you need challenges,

oablur! exercises, and thought-provaking questions, and activities thar invalve both

siddes af thie braln and multiple senses,

Get—and keep—the reader's attention. We've all had the | really want 1 learn this but

| can't stay awake past page one” expertence. Your brain pays attention (o things that are out of the
ordinary, interesting, strange. eye-catching, unespected. Leaming a rew, tough, technical tapic
daecr't hawe 1o be bofing. Your brain will learn much more guickly if it’s not

Touch their emotions. We now know that your ability 1o
remembier something i largely dependent an s emotional contemt
You remember what you care about. You remembaer when you feel
something, Mo, we're not talking heart-wrenching stories about 4

boy and his dog, We're talking emations like surprise, curlosity, fun,

“what the.. 1", and the feeling of " Rule!l” that comes whin you solve a puztie,

learn something everybody else thinks is hard, or realize you know something

thal “I'm more technical than thou” Bab from englneering doein’t,

T turring g Ponde b= Ve
femrter aft. Or a1 faniing
hw acflmste 0 boesl mervng?

miro



the intro

Metacoguition: thinking about thinking

I voru peadly waant e Jearn, andd vou want o dearn more quickly and more
leseply, pray anrenbions toe lsy ol pay antention, Think alwan Tesy youn think,
Lavavrn honw vonn learn,

I wonder how
L ean trick my brain
inte remembering
this stuff..

Most of us did not take courses on metacogniiion o learning theory when we
were growing up. YWe were expected to learn, but rarely fougdé 1o Jearn,

Bt we s thint 10 you'vee hiolding this book, vou really want to learn T e
b et foteraetive webs pages thaon siggle, Aol vou probabily don’ want oo

spendd oot ol e, I wponen wonnnt b e syt v pead o s bosik, von neeed 1o
rertemther wlaal vl reacd, Ancd Tor dhat, yon e ot o et i, T get the mod
lronm this boak, or sy book or learning experience, ke responsibility foe your
lrain. Your beain on fés content.

Thie teiek is o ger yonr bran o osee e new maderial you're learming s
Rasailly Trpsortimnt, Creviad v v swell-being, As importans as a niger

€0 lpeerswisee, ot o i o o comstac Battde, witls vonie Liviidi ||||i|||.: s Lesst 1is
ke the new content brom sticking,

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

Theere's the stow, wediows wiry, or e Bsiter, mose efTective way The
slow way s about sheer pepetiton. Yo olwijously koo o you gee abile o learn

and remember even the dullest of topies i vou Keep pounding thee same thing into o
Beaan, With enough repetition, your Bepin says, “This doesnt feed important oo i, But be
keeps lookang ot the samie thing ooer anel aver mnel soer, 5o 1 suppose 0 must e

Phe Gister way bs to do anything that inceveases brain activity, cspecially diflevent
fidies of Bivain activity: Tl things on the previous poage are a big pact ol the solution,
ared they"re ol thangs thist bave been proven Lo help vour bradn sork i vour favor, Fo
|-\Z:ar1|]1||'_ utnailies shioww thawi 'I'HI”-III.H weorrls coaffion the |1-||'|I|rr~1 lilr-:; tlewflae (s r'ulli'.ram'rl fia
sortiewhiere el in the page, The o caption or i the body e canses youe b 0o ey b
mikes sense of Tow the words o pretare vedinte, and this conses more edrons oo fiee,
Mo neurons lirme = more chances o voure brsaoan bo e ol s s -|||1|r'1li||||." winrily
paving attention to, and possibly recording

.'.'l |1||:|"|':'|I'i¢|[i| “l:lj "‘I.!l-l" Ill.'I!J.‘f i’t'l LY |'r|'|r||||.' 1['[1[E T 1]111}' maoe Llifl'l'ltilll:l \'\J“'“ i!‘il"_ﬂ
|1='|'|'|'i'1'4' thet r||1"!|"n' WA COnversaion, sinee lhl'}"ll' |'\-;§:|c'rli'|| tor Bl lovw :L|n::-ug aned hioldd up
their endd. The somazing thing is, your brain doesn’t necessacily coe that the ®conversation™
i Between vou o o book! O thes etbier band, i the werationg style i Jormal and div vou
."].lﬂll I'll"ll'i'i'l'l"- i.l 11[" SR '||'I.'-|fl 'f|”|| |"_;'{I1|:'|I|l'||'| |"i|1'ir|u| ||'| |||||'|I Lia 'lnll'l'lllll' I‘~|1|||'|L! (1 Il||-||i||1:||
ol pussive attendees. No need i stay awake

B pricrores and conversational sevle are juse the beginning.

you aro here » vl



how 1o use this book

Here’s what WE did:

We vsec] pietares, hecawse vour Dran s ined for visoals, non wexe As far as voor leam’s
concernied, wopictuire really wowortha thosand words, Anc when text and pacires work
together, we embedded e s m the pietres becaose your brain works more eflecively

whien the text s centhin the thing the text refers to, as opposed ton a caption or buried e
text somewhere,

Wi used redundancy, saving the same thing in different wavs and with different media tvpes,
anel preftaple seinses, W mevease the chamee e the content gets eoded o more tan one anea
ol vourr beadn,

We ukedd coneepts and piciores i umespected wivys Devanse vour e is coned Tor novielly, s s e e s s o s i
anel we wsed pictures and ideas with ot beast some esvotional coptmt, hecause your brain

i tuned 1o pay atenton to the ochemisioy of emonons, Thar which causes you to fiel
something is maore likely w be remembered, even i than feeling i nothing more than a lile
humor, surprize, o interest,

Wi vsed o persanalized, conversational style, hecane your bram s tined 1o pay more . -!. . .
atterition when it Believes yoi've oo comversation thian i 00 thinks yvou've passively lsteiing

ta o presentation. Your brain does this even when vou've reading.

We inelucled more than B0 eetfvities, becouse vour bradn s twsed o learn and remembes

pricsre whien vou de hings thian when you sead alou things. And we made the exercises (1]

i Ii'.l”l'llqilIH-‘_H'I-I'IIIH.III||', Fwswauime thiat’s whint mosi peopsle preler Test condition
We wsed mudtiple learning styles, becanse o might preler step-ly-step procedures,

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

see an example. But regardless of your own learning preference, eermone henelits from seemg

e sanme content represented omltiple wavs, G

Wi inchade conent lor both sides of your brain, hecawse the more of vour brain you
ergige, the more Tkely vou ace o learn aned remember, amd the Tomger vou can sty Tocused,
Since working one sice of the braom olten micans giving the other side o chance o rest, vou
can be more productie at learnmg lor a lomger pered of tome,

Anedwe fncluded stories and exerciees than present meore thay one point of view,
because your beain is tmed to learn more deeply when i forced oo make evaluations aid
jrclgrmenis,

We included ehallenges, with exercises, and by asking gueestions tha don’t alwavs hove
a0 straigh pnswer, because vour bram i tmedd 1o learn and remember when i has 1o oo
ar something Think about it—vou coan’t get your dedy in shupe just by watching people al
Chae v, Boowe el o Taest o padee sore than when son’ve workiong loed, ics on the gl
things, Thit you're not spending one extea dendvite processing o hard-w-mndersiod
example, or parsing diflieult, jargon-laden, or averly erse test.

We nsel people. ln slories, eamples, protares, etes, because, well, Beoanse o' i person,
And your brodn pays more attenton o geafife than it dives o s,

wrwvill intro




Cru{', 1his out and stick it
on Your r:Fr-a:ra-f:g.-.

the intro

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

S, wie dhid o part. The rese as ap o yows These s are o
sbartingg point; Bsten to vour Brain and fgure ot shin works
fvr s el whian doesn’s, Ty nes ings,

R R R R e R

@

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

Edon’t just ool Stope aned think. When the

Dok aamks v an equestion, elont’t just skip i e
anvwer, Froagioe thu someone really ooasking
the guestion. The more deeply vou force your
broan 1o think, the beter chance you have ol
lewrning wnd rermembering,

Do the exercises. Write your own notes.

Wi it thern bt iF we did them Tor vou,
that would be Like hoving someone clse do
vollr workouts o vou, Ao don’t just feok
thee exercises, Use a peneil, Thoeres plenty of
evidenee that physical activity ddel learning
can inerease e learming

Read the “There are No Dumb Questions”
That means all of them, They've not optional
sidebars — they 've part of the core content!
Dot skip them,

Make this the last thing you read before
bed. Or at least the last challenging thing.
Prvrn ool oo |1'1||'1|il|!.,'| PG L |.:||'§ the wransler o
lomg=term memory] happens afer you put the

book down. Your hradn necds time on its own, to
dir more processimg, I you put in something new
during that processing time, soome ol what you

Juist learpedd will T fos

Drink water. Lots of it.

Your b wiorks bestm aoooce bty ol Dol
Delyydranem (whoch can bappen belore yon ever
fee] thirsty) diecreases cogmitive fonction.

@ Talk about it. Out loud.

Spenking activites o diffevent part ol the Bieain,
I v’ ve tiviog W nederstand soimetling, o
pnerease your chamee of remembering i later, say
it oot o, Better still, tew o explain ic ont Lol
i sormeone else, You'll learn more quickly, and
youl mrdghe uncowver icdeas vou hadn't known were
there when you were eacing aboul it

Listen to your brain.

Py artention vo whether your brain s gerting
everoaded, 15 you iod voursell” staring o skim
thie surfivee o Torger wie vo just read, it e
fo o Paresk, Chiee vour go pasl o certadn point, von
wont't learn Baster by ieying to shove more in, and
you anhghit even bt the process,

Keep it real!

Your bram needs o know that this matfers, Gl
irwolved with the stories, Make up vour own
1'..||'||i|||'|lu for e J1|11|rf1:\. “I'lliulinu ot i bl illlu'
15 & filf |H'|[t"[ l!mn ﬁ'l'jillg |||r||||1u: il |H

@ Just do it!

Theye's enly one way w learn lavaScripn writing

a lot ol JavaSeript code. Ao that s what you e
woine tor de thronghowt iis booke Don't just skip
e 1]]:‘IIiI\'jIH¢Z1"i]J| exercises—a lot ol the learmng
happens when vou sobve problems, even aonwsaal ones
like Stck Fioure Advenwre, the Mandango macho
i weat eder, and the YouCuabe Dlog Aad
chefinitely silek with wo exercise poed ger it working
Brefionpe ot ove oy b the pes friet ol the Baesesk. €y,
amed 1 yon Bawve an anteractive swieli project you'yve
beeny eleepamanig bt it be alraddd to Build 1 s
your waork throogh thie book and add w0 vour shany
sy bag ol JavaSeripn prograniming icks

you are here » HHix



how to wuse this book

Read Me

Thas is a learming expedenos, not a relerence book, We deliberately strpped out everviling,
Clint onighe et i e way of bearnimg whatever i is were waorking on at that ponn i the
Dok, Awied the Biest vime tirongh, vou need wo begin a the begioming, becuse the ook
miakes assumnptions about what vou've already seen and lewmed.

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

I yout"ve looking for o history ol JavaSeript, keep on looking becanse this book weon’t help.
The goal here b o teach vou how e do cool, practcal things in JavaSeript o amp up the
interactivity of web pages, turning them ine responsive weh applications that people
will winil o experience. We [orego loemadivies, and only teach the JavaSeript concepts
wotd teeed 1o Koo oo el things, meoreal e, Really,

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

While we could have put every single JavaSeript stistement, object, event, and keyword in
thais Licwrk, wees thaght you'd ]rnli}-,- i reasonably |m|'|u|1|=' bkt dloesa’t recquire o firckhin
Lo earry from vour desk o the gyme. Ohoyveah, s a0 grean workoun reacd, b vou mighn swiom
o vest in o sweat-prood pencill We focus on the parts off JavaSeript vou need 1o know, the
anes vl use 05 percent of the dme. And when vou're done with this ook, you'll have
the configlenee togo look ap that ehasive method youn eed o foish ol ta killer seeipt you
st ehrearned upin the shower

Sance Javascrpt mcloces o hoge biale-m Bbeary o reusable code, 0% mmportant
undlerstand when you're dealing with standard FvaScrpt code, as opposed o oustom code
Lt von cregle ;\!L}.' e PLEUR TV e word “custom, that means the code s costom bl
Ly vene, el pot i Duiledn pact ol JavaSeript.

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

Even though all modern web Trowsers support_JavaScript, there are sometimes subile
l;ii]‘l"] [ T e iil Ill v |..|:|1'1|‘ ;I..III{]I" |'4'r|41.|||lf:|'|.|=:";u ]'il'll i II:Ii'. HI B W ORI 0Ll B 1 IliI: k al
leant twer dipeterseliate Brosvsers e test yonr seripts using ther, We've found Firefox 1o
currently be o superior brosser for helping tack down JivaSeript coding evrors, i vour
serpls will aliimately need o run consistently on s variety of differenn browsers, Dion’t
hesitate to get your Iends, Gmily members, cosworkers, and highly wained pets o help
test ont your seripts in their browsers,

XEX fntro



The activities are NOT optional.

The exercises and aetivities are pol acdd-ons; they e part of the core content al the
Bwsok Sowme o them are 1o hielp warl memory, some ae for undersumding, and some
will help vonn apply what you've learned, Don't skip the exeveises. The crossword
puzzles i thie omly thang v don't faee o do, b they're good Tor giving your brain a
chiance o think about the words and terms yoo've been learning in o dillferent eontest.
And the Page Benders, well those are optional too i you hate the thought o creasing
(hese beautiful [riages. B '!.'III].” ks ol o sorie fua.

The redundancy is intentional and important.

One distinet ditlerence ina Head Frst book is that we want you 1o wally get it And we
ot vk to sl the Book remembering whal yvouve learned, Most seference books
ot T eetention and recall as o goal, Tt this Beook s wbown g, so gon'l] see somee
ol e spnne coneepts come apomore i onee.

The examples are as lean as possible.

O peaders vl s D 10 Brosteating o swade thirough 2000 lnes ol an example looking
[ the vwo lines they need o understand, Most examples i this ook are shown within
the stwallist possible context, so thint the part vou'se teyving o learn is clear and simple
Dron't excpect all ol the examples to be robust, o even complete—they are wriiten
specifically for learning, and aren’t abways fully-functional.

Weve pliced the complete codde Toe all o the exsonples on thie Web so you oo copy e
praaste 40 b your test editor and esplore, You can also play around with the finshed
seripts online. You'll fined thiem

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

The Brain Power exercises don't have answers.

l"nl RIS |rl' I|1'| iih, e K i.1 (AL} |'iu||| AT .I.lnl |i-| |--II1|-|-|I |:||||.|l 1|| thie ||'J||':|:|i|1|J|
experience of the Brain Poswer activities s o vou to decide 1 and wlien vour answers
are vight. In some ol the Brain Power exercises, you will lind hints to pomnt vou i the
vight divection. Tes vour brain,, el it puower!

you are hore »

the intro
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the review feam

The technical review team
TW Seannell Fletther Moore  Elaine Novrman Stephen Tallent

Mex Lee

Technical Reviewers: Kathevine St. John Zathary Kessin ﬁnthuh\r T. Helderer [[|

Alex Lee i o stucleni a

the University ol Howston
majoring i hManagement
afesemation SYRLETE, I".||.l|r1'~"«-

Fuinming, Video gares andd
staaving g hote learndng tew
progrsrmming Lgieages

TW Scannell of Ssiers,
Chregon has been iweakmg thie
bt sinee 1995 and i carrently
! }{II||'. il M:lll"- ||1".r'|1||u'|

Elaine Nelson luis been desigmng welisites lor nearly 100yeies, As shie tells her meother, an Eonglish diegres comes in
landy everywhere, Elane's carvent mosings and olsessions can be foand at elainenelsonaong,

Fleicher Moore is o web developer and designer at Georgin Tech. T s spare time he's an avid evelist, imasician,
gardener, and Red Sax . He resides in AMlant with his wile Katherine, danghter Sadlor, and son Sachiel,
Anthony T. Holdener TH i o webs applicatons developer and the aoter ol Ay The Eefudfee Guide (07 Reeilly)
Zachary Kessin his been programming on the Welb sinee rocks were solt and dirt was a Iresh new jdea, which i
oy sy abwot 15 years. He lives i lsracl with his wile and 3 children,

Katherine !il._]'ulm 18 0T psEOCTLe 11||rh'.'n| i ol EHmpier seenee andl mathematies at the Citv University of New
Yok, anel her rescarch Tocuses on Corip it srnial Paeals iy i vomcliom strociures

Stephen Tallent lives and works i Nashville, Tennessee pramunnly deseloping sports applications and coping
with the chuos that i parenting small children, When oot all consumed with the alorementioned tsks, be enjoys

skatiehoarding and preparmyg for a second career as ashort order cook,

sl intro
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for waorrded) to becorne your pen pal, and then you got o share stull about your life
with them through letiers? Well, Catherine Nelan became my Head Fiest pen pal
when we stiried this project, Bot we communicaie with telephiones, ol cliens,
emails, fax machines, and anything clse thar accepts OMG, LOL, and my personal
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remodeling, and back Twas ooplessire going throngh e ups aned doswns ol s
crigy process with o consummmate pro, Thanks, Catherioe! T owe vou a few mortims,
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i the Head First boot camp intended, and hisn't backed down since, Bt MeL aughlin,
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Tues as alaoatin grenntcors, i |'.|'||'|:~ corvinced e doesn 't i Lo \Il:'l'll wal Lk leader and h|uﬂ mdn
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safarl books online

Safari® Books Online
Sa fa ri_:’I When vou see a Safari® icon on the cover ol your fvarite

Biosks Onding technology book thar means the book 15 avialable online
through the O Reilly Nerwork Safnrt Bookshelf

Safan offers a solution thae's better than e-books. ' o viroal library that les vou
ensly senrch thowsands of wp ech books, cut and paste code samples, dovwnload
chapters, nnd find epuck answers when you need the most accurnte, current
informanon, Tev it for free an it safiore, oreelly com,
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1 the interactive web

oy X
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 terma of paasive 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 CS55 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 |t has a much bigger payoff

this is a new chapter



needy users

(Online) people have needs

All right, we know the Web s virtual, bual the people on the Web aee ceal
||l'r4|rll-. with renl world needs. Needs like searchung for a killer meatloal
et doswnlomding their Tivorioe song by Meatoal, or something even
s Jiagge o shopping for oones ormes Fortamatelys the Wely diffeventiotes
when it comes lo priortizing your needs!

enn House Finder =
Ready to find a new house?

“adlh | Enter your annual income: {80000 I Hser inpis

Enter the number of bedrooms: |3

|[ _ Enter your ZIP code: I;Eﬂld I

Finally, an easy way to buy a
heuse online. Type in my income
and what I'm locking for and
the rest is autematic.

2 Chapter 1



the Interaclive web

Like talking to a brick wall... nothing happens

Tl Wy 1sn't albwarvs os vesponsive as 1 could be T et 10 can sometimes
leeel domymrag it coled gl vndeching, detched oo the ootsede worled auadd
unresponsive 1o the needs of s many users, You woulid excoeer that entering
chvtan like thos womiled generaie sonme sort ol vesponse.. ot aothing happened.
Phonn’t eabe it personally; the stacie Webs just doesn’t keow Detier,

WUser input . and whill
mi:hm:ﬁ’i hippening

- s & ?a.l"'-‘ . .,l
rn“f"*i LR

-

RS Wi
House Finder
Ready to find a new house?

Enter your annual incomea: m

Enter the numbar of bedrooms:

Enter your ZIP code: 95014

Vou are herg »



Interactivity with javascripe

But JavaScript talks back

JovnSeript Mips the switch that trns o web page mbo an interactive
experence, It powers tungs that can hsten o your necds, process your
mpuat, aned vesponel toovour deepest desires, O, perbaps s a stretch,
bt JavaSceript e e o wels page intean nteractive application as
opiprsec o statie, ifielesn praage, el that s o goed thing!

4

Thr uter ent e
inta fhf Fmﬂ’ For'“ﬂ'f:mn

006 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 |

= click! — Jelick!\ __ ‘J

T

)

The user theks a butteon

sty ks J&viﬂﬂrlff goes to work i
net resu

Feifonse '!I' uier Fetions

JavaScriPt brings a web page to life by

allowing it to respond to a user’s input.

Chapter 1



the interactive web

Please enter a ZIP code in the form XXXXX.

ln;drni’,ﬁlm on & seyiey 110 Eim Streel -—w

Leve
;ﬂ.htd sy, pavame View
i?‘ﬂi:d by the wer ~—=> 400 Maple Lane __J

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

e - .

A caleulabion s made
bazed upon data the

user enteved ¥

you are here #



HTML, €55, and Java Scripr

inter
Lights, camera,” action!

JwvaSerips sits with HTML and LSS as one of the three piecces of modern
Web piage constracuon. H1TML provides the structure, USS adds the
stvle, and JavaScripg puts the rubbier w the moad and mkes things happen.
s finned the path 1o an inferetive wels paage, vou most follow the iraj] ol

structure [HTMIL) 11 style (CS8), and then 1o action (JvaSeripr).

Similar to CS5, JavaSeript code often resides right there in the wely [,

antmLs
Chmpact®
 hogds
ety .
ackiv L= "[rama®s i T AL
+Tﬂv Ld~*hasder2kandy £6 find & ke hodee ALY
iw JdnRlafchs )
winy src=Shmige g™ alt="Honsa® fe
4 ffrye
s farm Nighe=
'.ﬁ'u elan| “atyls fype="taai)cae®s

Linpin oy | )
FETLAY fopkiidpe arial
Gliv sles taxt-align oantet)
“input |
i gl |
wdiv clas tEzama
= impiit wionhed Odpx;
sl i
Ainplk 1 o =
SLRpLL LY Faméwr (3 (=TT 1ypti"tu;l.'.."u,u14u: ¥
o sk l‘rll‘|'llI L:IITII::::J':” Funatban el Leatshumbs s (undon) | DN!
SR oo Th'it. T {7 Walidave The nunbes | A(:n
+ flmtiyr nurgin-bokin P LE T Cawmbiar (vl ] y
#fhtnl» ! glore (Filsane antes & funlee.®7;
Il=zt | !
el e function val ldarefiFoods (ralee) |
wadeh L Af Walidats the 21F gods
I AF Lt (b let R ade (valend | ) 3
alapt |"Pleaks witaz & EIF vpde bo Uhe Form SEAEN.™)
i fiald | :
mp e lh-bak Lona 1 Dps
e s tanrtisn osleFrioe(| |
! -
YAl faaliice 4
e ﬁ\.l.i;ll:l.mvl‘lt.qul'_ill.-l:ll.lltb"flﬂl"1_|l-’.‘|¥r¢"|-I.ll.l.ull J :._ -
sluck ["Yoo ran iftord @ fob®e thet costa oy co
mAMFrire » B,®);
|
EOnay bim Hpniuwess | Permi |
waT bebdrinime = [
documant , getELammrny Ry 13 "hedeoohn® | , Wil
vides dar Alpcogd = )
HT’.}’: F-u Ld: Mc;nﬂt.qetEl.lber-t!i'l-ll'zul I ivaluag
£ Tramewerk -
H‘ t) fimplay & Liwy of natshing tois=s From the segvarx
Eopm.subandt {1 f
]

4/ neyipLe

JiﬂEde{ injects
tional sizz]e,

e attion,

(CSS adds the

viswdl prazdze

s

3] Chapter {



the interactive web

@06 HouseFinder L=
Rﬂﬂd)’ o find ulmw house?

The Pledes u{
, il theve, byt they dren't
, ormitied and lack visugl Hair..

S, A=
Enter your annual income: I_M*

Enter the number of bedrams: |

Eﬂm' mtm;!ﬂ e e i e B | W‘..H‘E.@r_ T S — —-——D I e ?Jaz Il_?f'_-k..-" ﬂ-llfa'ﬂ
: — Ready to find a new house? betier but it doesnt

Done
| EnSmegemmm——

[i:-} a whﬁ‘f "u'{

Entar your annual incomea: 1!004:!:

Enter the number of bedrooms: |3

Entor your ZIP code: 5014

New the paae actuall
Calculate Price | Shop for Houses | 3 !

does smtfhmﬁj

Thanks for listening T avaScript!
I'm well an the way to finding the

h -~ L3 1]
sochelor pad of my dreams.

J avaScript springs
into action when the
user asks the page
to perform a task,

you are here » T



8

why add JavaScripi?

Can'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

The probilern s that FETNML and CSS aren’t peallv interpetive, T lere
certinly are GOS8 tricks vou con s o mgipulate styles overy specifi
sitiationns, sl g roowese Jewvers over links, but vour options e iy
lienteed i von're using just FITML aned ©85

JavaSeripe allins viou to detect just about anything thiar takes place in
aweh [, like o wser clicking buttons, n"-'l?'u:l_l.l_ thee reswses winchiowg
ort entering data into a text Beld Ao sinee JavaSenpl i a seripting
|I|r1'.t|-|r||t|ail|:.: bongriangee, wonn can lesarn Lo wrtle v I 14 H'\}HIIII| le Uhyeesae
bser et Bons, ke perlorming o caleulation, dymamically swapping
images o the page, or oven validating data,

Don’t sweai the JavaSeripi details,
al least not yet.

Althousgh JavaScript is capable of doing

all sewis ol I||i|||_|'u. Wi ko vt re il
the begmadng ol your jouroey, Best assured thin evenis,
Do limetions, and many other pieces of the JavaSerip pugede
will comme together in e, Besicles, vou're prolalily
i lurther ahead of the mame thisn you realize,

------- L T E R

BEEsEERAddRAbEBERERE

HTML + CSS + JavaScript = REAL Interactivity

Chapter 1



the interaciive web

w You already know mare 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 domng. [t's okay to guess.

cheml=
chaad>
cti{tlesHouse Fladas</tltles
<goript type~"LE::IJnvaar:Lpt"u
functlon walidareHumber fwalual |
/f valldate the nomber

HEOLE (! imttueber (valie) )
alspti"Ploane anter & number ")}

L L T

Kb bsEEREEEEE A A dd A AR A bl BB R R R

furction validareZIPCoda{valuel |
{4 waligare the REIF cods

ff L |t lsBipcode ivaluel | : g
alert ("Fleags antér a IIP code in the farm XRO0.7)

TR T

fupction caloPricadld :
T mamPrice = daciment , gerElementByld (" incamst)  yalue ° *E: "
STSrTT"ThD can Aafford 8 house thal cocats up to g 4 maxPrles = " 50

|

chdbdddadaniaddddb bbb m R RRE,

funcrtion HndHouses | form) | .
wAr bpadrooms = noqunmnr.anﬁlnmﬁutﬁyldl"hudrﬂﬁm? | owaLug)
var alploda - doeument cgetElepaneByld(M=1ph) valunr

f¢ plaplay m 1list of macching housea from the server
Form.aunmlt ()¢
|
</ aoElpt®
% "rn‘!ﬁﬂ r L L L R R R R R RN B
lt_'ll_ll'.l!".l
aediv ld="f¢ama®?
édly ld="haader" *Feady to find &8 new hous
cdiv ld-*iaft">
cimy arc==lisuss.png" alt="Aou=e®
Sl
cEoIm nant="ordecform” acrlone®.
caiy glmae="{old" Brnter yau

€l

B L L TR LT

tfnat hod="POST™ =

Arnuml | e f.-

iy clagp™ SEnter the numpes of bedeooms:
cinput id="bedrooms" rype—"tart™ slze="8"
anblar=valldatabumter (chis.value "/ /dles

cdiv clasg="fieid">Enter your IIP codel
cinpue Lds"elp" Cype="texl> =1 0%
anblue="wal Ldstan ] Plods G Iﬁtadlw-

=h$urr?wu“hﬂ1vﬂhunhm'hm Frice
onclick="calefrice " /=

«input type=Ybutkon” valus=*ihop fo

Gntzictﬁ"rlnﬂlmmns jthis, formi iy /=
< (Eor

Cid]ws

B T P T

AAAAAAR A R R R R R R R R EA R AN I PR RE R R R

e T R LT

€ -|:-|'|r|!,,' .
<fhemly

you are here » 9



sharpen solution

Wn 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,

chithil®

<haad>

<title>HBoune Finders/Eitlos

<EETipt t:,rp-!—“':n-'.ﬂt.']ﬂ‘-'ﬁn:ript"r

funot lan yalidataiumber {valuel |

ff Valigats the nunber
i4 4t | 1 4 phtumes (enlug] ) i
alect ("Pleane anter @ mimbar )

7P tot n e Fue-dn
Fornsh X000KK ...

unetion ':'ilLd:‘lr.-r_':.li""ul!lz1'-'nll1'.'-| |
r¢ walidate tho B1F colds
| 1‘i:.".196:f;-:|n1u=1|1n||

ry Rk

the Porm EXERW. =)

slart ("Pleake pptal A Z1PF coide Ln //)
]

i g LA |
punst Lop paloieiind - TS |
Tar maxPrice = jopument cqutEiementiyldd EL e Bl

STRTT I IO Cal affold @ houpe that costs up tO S
i

Ci'h!i‘h!.’l H\t makimum

the wter's intowe.

mtion fAndHouses (form) 1 ) i} )
lu:a' bedpnohs = Jr-cunn-nt-Hﬁttﬁlﬁnmrﬂ_ﬁyLl.'ll"l.ledI-.rnmu )« walduwi
4; piptods = 11|ur‘_|!m-nr_..]-'.I_!l:.nmrl-!'_"l'_-,ll'lﬁ"n 1p"l Jenlues
f(f bymplay @ 1lat pf matching houwges Erom Ehs e yvaL

foim, mubmit ()
|

</ poript>

< fheag?

Ly
cdiv fd="frama™s
iy dd="hoadenl
iy dd="1uftL"y
< Lmg s pe=*"hopan. pog"
& fediu® . =
cform aame=Tnrderfocm’ sctlo " W?JEH'WPEST
cl =flald">Ente wir apaual B0 H
x:l{'u e £ L g¥ osigg="12"
FEaL iy e
LD Wil hedsSsng
HEH

Wshmady to lnd & now pegaeddfdive

F!dd {n nikt |

ale="House" | - was ﬂtmd

The valve of the ZIP
tode input. field.

iy clsap=s"TmlLl NEaE o s )
@ knprat {de"bndpasma™ typae"LaNs ::L.Imlj "
enblur="validatalumbaer (ehdm, walim) ™ et W

<l ':l.Pl.-H*"LI:}-‘!"lE.n'I‘.I:I! your LIF :-r,-Ee:-
cigpmt tda"ziph typo="tegll AlEH" Lﬂ. PN
nr.l:lur='vaj_1-jur.-5~:IE~':cdn RS

7" -.'=lml"'

New" Dhop for Houses®

: rtl.llii‘f.ts H‘-E v imurm hout

ite when the wser glicks £he

Wat T"l'i'lﬂl" 14 s
ona ] 1ak="{indHouses (Lhis Eoem) "
< f Lorme
< fidiv>
</ hod
ChEml>

10  Chapter 1



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

For now, we're going o put JivaSeript divecty o an HTNL web page,
Just Dike your saw on the Tast pages The Best thing you Bave o do iy et

Wi wels Biroswser Kneowe thist wie've abiont to give it fiavalSeripr, instead of
HTML... sl that's where the <aeript> tag comes in.

Yoy cam acdd w <soripe > tag myywhere movour HITML, boe ac's gsoally
best to put it in the <heads of our web page, like this:

<html> T " {‘5
<head> s sevip says that
<titlesHouse Finder</title> htlﬁih& ifﬁn- s a
séviptin %
B e
S I
the seript tag
|hl;n a 'II’I"d E‘E"Y";
HTWL paae,
.m.alh'! in The
head settion

(_> </Bea®> IR 4 losng siph 423 el the browaer
that normal HTML it continuing now:

<hody>
sl== All the rest of your HTML -->
</body>
</html>
there are no
Dumb Questions

c?_; So are there other scripting
languages | can use?

Q_: So anything | put inside the
<script> tag is JavaScript?

+ Not necessarily. . the <acript>
ting ells thee birowser thist a scripting

+ Absolutely. Microsolt has a couple of
varieties like VBScript (n scripling version of

and
o e sevipting 1ar32%¢

the intoractive web

i“&hw,&ﬂ"'ﬂ:

1 .}niﬁf-"‘ﬁ’

hing between the opening and
tlosing sevipt. tags is JavaSevi

browser knows to treat this as a
seripting language, and not HTML.

- the

lnnguage is eanving, but It doesn't have to be
JavaScript, The type pan, Lype="teaxt /
Javascript", s what lets the biowser
kriow you're about to give it JavaScripl
specifically,

Visua| Basic) and therr Mavor ol Ajm. called
ASPNET AJAX. We'll ialk more sbout Ajox
in Chagter 12, too, And there are several
othes scrping languages you can use, Bul
lor our purposes, we'll always use text/
Jjavascript inthisbook,

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

A: That's a good catch, You can pul
<script> elements anywhere in your
witls page.... bt it's genarally considerad
bad procioe to put them anywhen: bol the
<hieacd > ol your wab page, 1S kind of ke
putting C55 in the middle of 8 web page...
It's usually betler (o separate the JavaScripl
oul, and the <heacd> ol your page is a
perlect place to do thal,

you are here » 11



tefling the browser what to do

Your web browser can handle
HTML, 0SS, ANP JavaSeript

Yo alveady koow that a web browser knows Twow o ake your
HTML and display it And you've used CSS w tell the browser low
tor show hifferent parts of your HTMLL Thivk of JavaSerpt as just
snother wary 1o talk o the broswser., bt ionstead of welling the broswser
b 1o display something (like H AL or CSS), vou're oiving the
browser some comumnds o fallow:

o You ofen up 3 web
browser and {W

==Y

e Tht BBV VEr ﬂwu Y""""'"

web i:rum:r a page full

vules, a“d *}Wa&np{

\W‘i‘n Ehat W

The browser displays the _
o HTML wsing Fhe CSS rules,
all From {he web pase
Y

Randy bo find a now nousa?
mwmlmﬂﬂflﬁﬁ'
| Ertar this rurmibar of Dedroom li

| hwal’mﬁxﬁli

e
&5

12 Chapter 1
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Q_: How do web browsers run
JavaSeript code?

A: Web browsers have o special pece
ol sofiware inside them called a JavaScript
interprates, and its job is 1o un JavaScript
codlee that appears witlin o page, This is why
woud miaghl hawes haard JavaSenpt deseribed
i an irtepreted knguage. as opposed |o
i compited language. Compiled languages,
such as C++ of C#, musl be converted by
alood called a compiler into an executable
program file. i isnt necessary 1o compile
JavoScripl programs becowse JovaScript
codle 45 intenpreted directly by the browses,

Q: How do | tell a web page to start
rumming lavaScript code?

A: Muosl JovaScript code 15 run when
something takes place within thi page, sudh
s e page buing loaded or the user chicking
a bution. A JavaScript mechanism known as
an “event” allows you to trigger a piece of
JavaScript code when something of interest
happens W thi page,

Dillfmmﬁr u(\)'l;est‘iqns

Q_: Considering the Web's security
prablems, is JavaScript safe?

A: Y, for the most part. lavaScript is
esigried from the ground wp o preven
malicious code from causing problems, For
example, JovaScript doasn't allow you o
ressd or write files on tha wser's hard dive,
This limitestaon wipes oul the pobential for

a lot ol viruses and similastly evil code, O
course. this doesn't mean you can'l wrile
buggy JavaSeript code that makes web
pages a pain o use, it just means you '
unlikely 1o put users in senous jeopardy with
JovoSoript, And for the record, browser bugs
and crialty hackers have ligured oul ways 1o
breach JavaScript securlty in the past, so i's
certainty nol bulletpraot,

Q__; S0 about thal <script>tagin
thi: House Finder code.., Is it HTML or
JavaScrip?

A: Thee <zcript > tagitsell is HTML,
and s purpose is 1o provide o vy o blend
senpt code with the HTML code, The code
oppeanng inside the <script > lagis
JavaScript code, Since the <scripts
Lirg) |5 designed 1o suppor multiple scnp

the inferaciive web

languisges, you indicate thit the codi s
JovnSeriph codke by sing its ©ype atirlbute

(\J _: 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 JavaScript. Is
this possible?

A: Y. I's possible to get interactivity

in weh pages without JavaScripl, but in
many cases [1's ineficient and clunky, For
example, data validation on forms can b
Fanencli] on thie web server when you submil
th foem, Hawever, this means you hawe to
subimiat the entire for and then wailt for the
server 1o do the validating and relum the
resulls a4 a new page. You might as well
walidate the Torm with paper and pencill
JnScript interactivity oceurs entirely wathin
the browser without koading o new page,
ehiminating the unnecessary passing ol diti
back and lorth to a senver, Mot only that,
but a greal deal of what JavaScript has to
offer in terms ol interactivity cannot e done
any other wiy without third pary browser
add-ons,

Identity each piece ol code of as being pan of the standard JavaSeript language,
o a custom plece of code created by a programmer for the House Finder

web page,
alert JavaSeript | Custom anbl ut
aloPrice JavaScript | Custom onclick
eipCide JavaScript | Cuslom findHouges
TRE JavaScript { Custom value

JavaScript | Custom
JavaScript | Custom
JavaScript | Custom

JavaScript | Custom

you are here » 13



exercise solution

Identity each piece of code of as biain

5 Bemg part of the standard JavaScop
language, or a custom pi e
m e iy lom piece of code created by a programmer for the House

\ON
The pop—up bon that

inditates an iwwalid number,

¢
alert |' Custom

.’l l'.ul{m Ehunk o‘ tode ‘t"ﬂ‘i"
taleulates the house price.

\
calcPrice JavaScript H

gt'f:ii!idg;ghr i
Fnr\:pi:ﬁc#daﬁlm{:m

vl Custom

Custom tode that
L Finde matzhing houses

findHouses JWHSEFIFII
z iF"?‘&-‘JF lavaScript

A storage location wsed $a'he
ZIP eode enteved :‘;:{hg ,,:,:d the

“hmads
ctitie>Bouse Fihder<feltles
cpcript rype="ret/ jevaspplipt e
functlon walidatebumber ealue] o
ff Walidate thi number
fF 4f Itismumber velue))
alert |"Please snter @ npunthar.")

function validatel]PCods (velual |
£ vallidate thea II1F coda
ff 4 (1isZIPCode (valus))
alace (YPlease entor & YIP cods in che form NNNMA,.");

fanctlen salaPrice() |
var makPrice = documsnt getDiementBylai®inoome®) vales * 4;

Q{"nm can Afford a hodse that costs gp &G 4" » mddbrice
i IF |

]

funstion Ii[ldﬁ:::{—ETJmI i

vat bedrooma = dooument,getilesentByld (*bedromms®)  value;
uRg |_4,ju'.‘nr,‘|u = dogumant et ElemantByTo (PeipS) Jvalueg

f Dlaplay o Liwt of matching housos foom the seive:
[atm.auhmit 1] §
f
cfspripts
«/ haady

el
adiy [de"f1ane*>
il fd=*hoadec®>Hoady Lo fnd & pew [wsusedd/dive
cdiv ld="lafe">
wimg Gres"houns.prgt alt= Hoose™ />

€fdiva onklur
«form nars=Yor ArE™ SCTivn=~*_" method="pogr=: | Cus.tﬂfn
tdiv pla fizld®**Entes your annusl lncome; (’
cinpiff ids"Lncome® Type="text® =ize="]2¥ Indicates that the wser's moved

pAB LT ya L 198 Ll uidoncr ehhm, rwlne) =) 5 fdive
<div slanp="leld"sEntar the number of Dedroomss
cinput ld="pedroome’ type=text® aize="g§"
onblur=%validatefiomber (thia, valuai) ® xofdle>
<dly olass="Hald">Enter your I1
<trnput ig="elp® typa="text" a9ine®
onblur="ya] jdatal] Plodgs jthis, value) ™ < /dlve
einput cype="buttan” Yalue="Celcoulate Frice™
gl lok="calePricairt™ />
cinput bypes="butcan” values"Shop for Houaws®™
oiialtoks*lindHoumen (this. Earml " />
¥/ [orm>
£/ dle>
< fbody>
& fhtml®

onto the newt input field

'“_"L'}E Custom

The twrvent value of the
ZIP tode input field.

anclle _—
! &k Custom

,P‘ﬁ‘iftt that fhf SHEP

14

button has beey elicked

Chaprer 1



the Interactive web

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

Fresh ol of wsuccesstol g writimg HTTML and G858 pages, you've
beent cialleol o your Boss's offce toosee Tos Btest ondne e ntion:

the iBock. The vietuad pet s making waves at all the toy conferences, Meve's the iRock so Bt
Bt Dt wsers awre veadly unhuppy with the online pe Just some HTML and '
(ee
Apparenily the vsers e clicking on the rock, and exgpeciing And that medni no
: intevraction wi
soething cool o lappen,. bur your boss pever thooglin abon that, nievaction with the user.

Now, i's p o your 1o make the iRock interactive, and get the
glory, o go down in Doomes with the iRock.

OO ok The ) o o

[{sers ave ﬁ]lthnﬁ, their IRotk

and nothing's happening —\}

It won't respond
to mel

rl‘ﬂ'tf btu

LEers ﬁfﬂﬁﬂh
the tesh ¢

SuPPort lines

Is there something
wreong with my browser?

uuuuu

Is it something T said? N

y
Just give me a signl — '@B“A‘H
“PQAOWEWR
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 » 156



game plan for nteraction

Making iRock interactive

Nat only s i up o vou o make the IRock interactive, bo
v e goang to have o lewrn some Javaserpt adong the way
That's ol thougly, vou'll Bave that pet rock saving hello i

e Faee.

Here s whim wond've wonng o do i the vest of this chagter:

o
o

16 Chapter 1

You alveady know how

Create the iRock HTML web page.

Add a JavaScript alert to make the = — /naleri

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.

]

to do this
h S

"'I""r'ﬂar_':ﬁhp-{-'l
POPPing we 5
I.|h.f']n‘_ I'nfi'l,.}f!"i l'l‘.H'

wiy of

"f"rwlrt ﬂonntf.{'.lnl‘!_'
mmt‘[,hmtj U‘rt WEET
deei, like |“.|||'.lhn_1| the
virtudl pet vock

with ﬂd""f‘.ﬂ'
{hﬂﬂ: :pnu dc“ﬂh



Create the iRock web page

Yo couldn’t fined o much simpler HTML page than the iBock. Go
ahead and pype tus HTML oo your Bsorte editor, and save i

as LRockbml You can download the pet rock images fom the
Head First Laabss web site, at hioep/ Awvwwcheadfivstlabs.com.

the intoraciive web

The pet rock’s HTML paae
Fl hﬂq 1]
rt-e!F ne wo hﬂ  the vock

‘{F‘ nffdl ?"'ﬂl‘ h,dr ﬂ" 'rﬂd Eb‘l-!

<htmi>
<hwar>

</head>
<bindy>
</diy>

</body>
</ html>

wload rotk.pnd
Be mﬁch::':w les at the
Head First Labs web site

Test drive —— Dumb Questlﬁns —

Before you go any lurthes save and lest oot your iKock
wieh page in vour web browser. Mike sure yours looks
Bk imrwy Lostcaume s " absonn tie st mddingg sone
teractivity, JovaSeript style.

"“‘—-——4-"-—-—_;__,’
L] ;ntﬂ
Lﬁ\,pﬁ:“ have

Ls boving vtk

pﬂhﬂihd*jmmﬁ -

Lo vy users

cbitlmeiRock - The Virtual Pet Hock</title>

<div style="margin-top:100px; text-align:cantar™>
<img ld="rocklmg® sro="rock.png" alt="iRock" />

irock.html

ha'm

0_: Is that CSS in the <div> tag?
A: Suiee is. Gaoi catch thive,

Q#: | thought it was a really bad idea to put CS5
directly into an HTML page. What gives?

A: You'ves buser) reading Head First HTML with €SS &
KHTML, havan't yau? Yos, you're right, It's usually bettes to
put your CSS5 [ o <s Ly Le g In your page’s <heads,
or i an extemal styleshest, Bul your boss isn't much of &
coder, and besides, it makes this first example 3 lot simpler
But if you want 1o go ahead and wrile your own external
stylesheret lor the iRock, we think that would be prety cool.

you are here » 17



getting started with cvonis

JavaScript events: giving the iRock a voice

Ty usee JavaSceript we greel the user when Uhe page Grst loads, we'l have
o solve o e Jiviaseript-related problems: knowng when the page
linislaes londling aned knowing how o display o geecting so that the vser

i see L

The first prodblem mvolves responding toan event (the page load svent),
while the second srobdem nvolves gsing o budlt=in JeviaScrpt eatire, the
“adert” bes. Events ave JavaScrip netficatons thit et you know when
something of Jnterest has happened, such as a page loading (onload] or
i Biatton getthong ¢ licked (one L ekl You can respord o events with your
ot cnstonm JavaSeript code.

i . aty

The onload event is triggered
when the iRotk page Fimishes
loading i the browser

The tode for the onload
event is 5:{; uting f,hr onload

atbributz of the <body> Events are notifications
tag in the Rack web page
that you can resPonJ to

="alert('Hallo, I am yous pet rock.!);". with JavaScri]:t code.

The alertl) funetion tells the \ Hello, | am your pet rock.
browser to display an alert

bow that greets the wser ok )

18 Chapter 1



the inferaciive web

Alerting the user with a function

A JavaSceript alert is a pop-up window, or box, that you can use o display
mbormation o the user, Phsplaying an alert bhox omolves writing code 1o
call the JavaSeript a Lert () funetion and passing i1 the et you wani

tor chispliany., B tiony ave vensabile clinnks of JivaSeript code that perform
conmmon tasks, sucl os displaying information inoa pope-up wineow

When you see paventheses immediate
alﬂri() " next to 3 name in J-imi;{.rlft tode, hl
I‘{',Il ﬂFftn a Funt{:mn

Alert Up Clsse
This is the text to be
ilert 5 the mime :?; Ehe built=in Funetion d'ifltﬁ'!d W bhe dlard

that displays an alert box box-make sure you ot

\ "t between quotes
| alert ’ 4 2{ ’+ Text to display “+ aq- 96\

Every JavaSeript Funetion uses A sl akis

f'arwthcus to entlose the wFormation the erd of 3 line of
h:1n5 Fi-mr:l to the Funttion—m this Jﬂﬂ&hf-{; tide, kind
case, the text to be displayed of like the peviod 2t

+.-h't Ehd q-"‘ F] ‘f.'l'l{{l‘q:f

When you pull icall together, you get a complete line of JavaSerip code

thiat calls o fumerion I1|1|i-n|1ii|".' urertmr el i i alert b

4
4

Don't stress :
OVET evenis.

IF all thas

alert{'Hello, I am your pet rock.'):

-

: event stufl :
Functions ave reusable 7 et 4o be duglayes | TemESeamECh S0t
. ] Li-ﬂtd within ; WO AlOUT 10 Decakise CVenis i
PIEEEE ﬂ{ CﬂCIE i]lat JF:i'i:\‘thut:r t;[_:: of will contiive o wrdold (and
k ' £ omake more sense) as vou wiork
Per‘[ﬂm common tﬂﬁ]‘ﬁ. through the book.

you are here » 19



saying hefio with an event

Add the iRock greeting

S0 1o greet users when they load the iRock prage, yewt need to acdd an
orload event handler, and a greoting by u.-mlg_l.'-n.'.mc-rml'q alert ()
lnetivn. Add this line of JavaSeript into your Lrock ., hin gt

<html>
<haad> .
<tictle>1Rock - The Virtual Pet Rock</title>
</head>
YT T am your pet roek.'):"
«body onload="alert('Hello, I am your pat rock.'):
Bven though he _r/"' <div style="margin-top:100px; text-align:center">
m;;d i:tltﬂ <img fd="rockImg" sre="rock.png" alt="iRock" />
apeiies <fdiv>
extire A e wbid?:
':;;EL‘:; </html>
the <body> tag
betavse the ";:dT
of 3 page w Lhe Remember J
s wisible 1 four avaSeript 90¢s vight in
T::thth:l;\' W 'AI!JD mt- Th!’ ﬂﬁb h‘“uy khd‘dﬂ.

how to handle JavaSeri i —F
does HTWIL. and 08 ph, Just ke it

Test drive your interactive rock e

The iRock page is now i touch more fnteractive thanks 1o an alert by

greeting trat is displayed in respotse to the onload event, Lo wpr ok,
it in your weh hiowser, ane see what happens:

AL soom a5 e loids
& € ledds, an
a'l'l"t bﬂ'ﬂ- ml:?ﬂ? ur an

four seveen silh o greeting,
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Dum

Q: Whete do events come from?

A: Although svants are mitioted by o wer,
they ultimately comme om the browsar. Foo
axample: o “key press” is an event tnggered
by the ser but the browser must package
up information about the event (like whach
key was pressed) and then pass it alang o o
tunction that has been designated to respand
b the event,

(«-l: What happens to events thal don'l
have code tied 1o them?

A_: It & tree: bl el no one 1s around to
bisar it does it make o sound? Some dial
willh events, IF you don't respond to an evenl,
the browser goes about is business and no
one is the wiser. In olher words, responding
or nol responding to on Load has no
bieanig on the page actually loading.

Q: Didn't you say that JavaScript code
belonged in <seript= tags?

A: I usually does, But you can also put i
directly in an event handles, ke we did wih
thit cn Loandd avent, And, when you need
bo rum ust o sangle line of JavaScript, like for
the [Rock, that's alten a simpler approach

anlaoad

0

alert

here
t BIBQ_EEStTQHS

(;-!'_: Are there ather built-in functions
lilee the alon) funetion?

v Yas, lots of them, alert () s
Just thee tip of the icebery shen i comes to
buill-in reusable favaScripl code. We'll cover
& lot of the standard functions as we joamey
through the leotures of JavaScript. By the
end of e haok you'll awen be creating you
awm custom lunctions,

Q: Why does the iRock <11 | o4 code
mix quotes and aposirophes?

A: HTML and JovaSenpt requine you 1o
close o sequence of e belo staiting
another one.,, unless you wse a ditferant
delimiter {quote or apostrophe), 50 M cases
where lavaSoript code appears in an HTML
attribute (lexd within text), you have o mix
quites and apostrophes 1o work around this
probilem, It deesn't mattar which ones ye
dse for e antribute or thie JavaScrpt texd,
bt whatever you choose—yaull have to

bt consistent. Maybe an example of guoles
and apostrophes in language will clear
things up...according 1o the Rock, “Tha user
clicked and soid, Hello therm.”

LSS, .
Wha DaE wna

Mately eachy piece of JavaScript code o what it does,

the inferaciive web

BULLET POINTS -

m Events are used lo
respond o weh page
happenings with
lavaSeript code,

o Theonload eventis
iriggered when a page
linishes loading.

s You respond to the
on Laad evant by selting
the aonload dl111|]l.I!ED|
the <hbody> lag.

®  Functions allow you lo
tundle JavaScripl code
inta reusable modules,

»  Some functions require
you o pass them
inlormation 1o complete
ther task

o Thealert () unction
15 a builtin JavaScript
tunction that displays a
texd message in a small
pop-up window.

Drepaliy o te st message i popeap windo

Terminate o line of JavaScripn code

Inchivare that the web poage has linkshed loading

Fanelose the mlirmanon passed o a funeton

yoil are here »

21




adding a personal totch

+

+ o +
W+ ﬁﬁ?*ﬂ a8y -r

I.'I-j..lh It each e il .I".""H" |i||l cowle tir whiat it does

onload Displiny o text message ina pop=up windiom

() Termmnate a line of JavaScrpt cade

alert Inelieate it the swebs page o linished Tading
; Lnclose the mlormation passed into o fucnon

Now let’s make the iRock
really interactive

Woour v miaking soie progress toward aomore ineractive iRock, bu
there's sull more o do betore the virmaal pet rock s going (o win
over any customers... remember our check Bse?
Dﬂh.c'r
€O create the iRock HTML web page— « -

a “Add-aJdavaScript alert to make the . Got this one
I I Il IH l L+ L #
g [ipithed, too
~wah paga-is-loadad.-

(@]

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

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

e Win the admiration and lavish
gratitude of your boss.
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the intaractive wab

Interaction is TW0-way communication

Faghi mews, onr roscfe sies by b doesn®t et the oser do o moed wathe i We
readly want the rock o respond 1o nsers. With heldp froon a nide Javasonipt,
though, the iIRock v be wiened into an engaging pet that s surprisingly
soctable and doswneight fevendly by changing its Geeal expression and
preeting the owner by name...

When users elick the rotk,
ik should ask them for
their name.

The iRotk also should e to mest Paul,
o emoticn 19 mmlind It is good you,
at the user

s

“iﬂl’ ‘l‘*lirﬂﬂh“ th!h-
to 3 new high (uell

$0dirs
= 'l
that's the idea)

R

Jovaseripr allows thie user 1 nneract with the iBock, wrning key presses
and mouse chcks (more events| mto pleasantries berween a petand is
ewner A JivaSeript-powered {riendship is born!

Q Take a guess at writing down the name of the lavaScript event

used to respond to a mouse click.

----------------------------------------------------------------------------------
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sharpen solution

_ your penc
hhﬁon Take a guess at writing down the name of the JavaScript event

usecl b respiond to g mose click,

The ortlick event s b"lj,l}{ﬂ"ﬂd
whenever the user elicks the mouse

on an element on the ?ag,eﬂe.mh
web page element tan have its own
uninue ontlitk response tode

Add a function to get the user’'s name

Heve's a JavaSeripn lanetion, all baked wpoand veady oo g, Whenever you see
Ready Bake Javaserpt, that means vou should just type the code in, as-is. B
st us, vou'll learn evervihing abow this code belore long, and be wiiting
vour v fumetions

This cowle bs for g custom Rmetien called touchBeck (), which promigts the
wwser toender their mme, aned then displavs o personalized greetng m an alen
b, “1he funetion alse chunges the ek image oo smiling Rocks s all vou
need o add personalization o the iRk,

Just like i-'lrrtf.]', every Jr-unl‘.‘I:.m
n Jivlﬂtﬂ?{ has 3 ndme This

Function's name is touthRotk Emmﬁ” '3 Function ta pop w4
o dnd
function touchRock() | t_./.. nd aet 3 value From the user
var userName = prompt ("What ia your name?", "Enter your name here.");
if (userName) | [ we have 3 name, we greet
glart ("1t is good to meet you, " + vaarName + " "} the user Ff”m”"f
dosument.getlementHy [d("rockimg™) .are = "rock happy.png";
| d
I "“{" and thange Lhe votlk imane te
'.m'lhnﬁ rotk.

g
.-Eggwhtu
" PQAWEW
Can you figure out where this function
should go in your irock html page?
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the intoractive web

JavaScri]:t Mag'nets

The user-friendly iRock code is missing a few key code pieces.
Can you fill im the missing pleces to make the page wholet

Hint: Not sure about Your antwers?

Test out your answers by Lypin
them into your otk himl ;:g,ca

<div

<img 1id="r

<feklys
e Mooy
<fhtml>

i |"._L"l.
<tltla=iRock = The Virtual Pet Rook</title>
R type="text/javascript®>
function touchBock{) |
var ugerName = prompt ("What 18 your pame?™, "Enter yoit pame here. "}
if (uasrfdName) |
alert ("It La good ta mest you, " + userHame + ". ")}
document.getElementById{" rockImg"} .erc = “rock happy.pog";
|
fECT Pt
e Mwad
IL!I-I..J‘PI LR -.rl- 1' bibkE i ERES II'I-r.r
Wpx: text-alignicenter™>

style-"margin-tops: 1
sre="rock.png” alt="iRock" style="curaor:pointer"”
R

ook Img”

i
BEE A b EE R Rt R R

§

UchRock ()

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

yau are hiere »
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JavaScript Magnets solution

JavaScript Magnets Solution

The user-friendly iRock code is missing a few key code pieces,
Your Jok was 1o use the magners 1o fill In those missing pleces,

JavaSeript Funat-;m :u E:::d i 'rr i-;bf h:ﬁ ij'.c uh
lnﬂlf‘tﬁil <uLvipt> ta ] 5w taenti
in » of the type of the seript langua
Yo, eae el wn this case JavaSeript - 5‘
) )
<htmls>
<heads
<t i.1.]-""-" ]"!l.ll..'k. - [Ih I|.-i] Pt Hlll‘kl‘...l” it ||-:| .

4 type="taxt/javascript">
; T touchRock () |

var useriName = prompt ("What is your name?", "Enter your name here.");

if (userName) |
alert ("It ls good to meet you; " 4+ userName + Y,");
documant .getElementById ("rockImg") .arec = “"rock happy.png®™i

The onload event attribute of
rfm ript> the <body> taq wires the alevt Change the rock image
</head> bex greeting to the page to 3 happy vock.
-:]:u-:--jn,-! onload I; I alart l ‘Hello, I am your pet rock.' ';..}
<di ;

="ropk o="rock.png" alt="1Roek" satyle="curscripointer"

L] f__,

</bady>
</htmi>

The ontlitk event attribute

Chanae the mouse tursor
of the rotk image tauses the to @ hand when hovering

bouthRotk() funttion to get

alled when the rock is tlicked aver the rotk
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the intoractive web

Instant replay: what just happened?

A little bt ol Javaiseript miggered o lot ol changes, resalimg oo more
endenrmg version of the 1IRock. Lets view an mstant replay of whal
chuvges were ade s Bow they Tmpaet e poge.

" = . k"
<lmg id="rockimg” sro="rock.png" alt 1Ro

ﬁ"ll
ﬂr_:r.h._-_ull.g“rﬁ::;:pr_.inl.i.. P e

[

e
-

— Clicking the iRotk imdge
. : cawses an event to trigger a
. £ _ custom JavaSeript Funttion

fynetian teuchRock({) |
var usoecName = prompt{*What ls your nameji",
"Enter your name here,");

1f (usarhame) |
alerc ("It is good to m=et you, psarName + ".");
document .getElementById ("rockImg") .8re = "rook happy.png”;

Ll ¥

&= The retk imane
f.hanacl toa
hm]u-.a lRot.k-

The funetion asks for
{'.l'lE u!{'r’.‘l. rame, and 'ti'lt‘n

greets them pevsamally

What is your name?

It is good to meet you, Paul.

Pal -

Cam ) @ro)




IRock rocks!

Test drive iRock 1.0

Male sure you've made your version of 1 rock . btml look like the one
o praage 20, and that souve downloaded both mock mmanges from Head
Firse Labw (bt 4V vanedredfivstlas.com Zbvaks i /. Then, open up you
wiely e, o give e vock o span:

]

it is good to meet you, Paul.

© Create-the iRock HTML web page < JavaScript
© AddadavaScriptalertto makethe - ?ﬂi th: e allows we[;
g imished,
~web page-is loaded.- pages to m
Here's wheve
© -WriteJavascriptcodetoaskfortie v:cu':td ::e THINGS‘ not
W {Mdhﬂggk” e ——

furction just Play show

O Addameventhandiersothatwhen < and tell.
M&W antlick evend
wrote-in-step 3-runs. hardler for Lhis

&7
e Win the admiration and lavish  Pos wan's happy
gratitude of your boss. cin & raise gnd @

widestreen monitor
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the (nteractive web

* JavaSeripteross

Take sume Limes Lo sit beok and glve your rlght brain
pomething to do. It's your standard orossword; 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 lo

the ....... attribute of an HTML element,

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

function.

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 + 28



JavaScriptcross salution

* JavaScripteross SoJution

F |

&l

[N

(110U | HIRIOICIK]

|

&

0 Ne LT ek
N R

i I
ﬂgﬂﬂﬂﬂgﬂﬂﬂﬂfﬂ

0 _
gﬂﬂﬂﬂ
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the Inferactive web

B Vot Bewer

Fold the page vertically _ i 7
o B s S i ot What does Jmnﬁrﬂpt add to weh pages!

and solve the riddle,
.--E.-—— s a meeting of the mindy! &——u—

There are
cold rocks:

New the 1otk has o
mmc{hmg, in Lomman with a

Lhess veal, mom—virtual
Jjamm (- e saeess

Searching the [nter-

net for this answer is an
action that probably won't help you very
much. You should just s]:encl time with
users instead. All weh pages want it.

you are here » 3



2 storing data

x
+ 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 scripts 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.

0o House Finder =)
X - o R S

Ready to find a new house? The iWcOY‘ma‘[‘,ion assotiated

Enter your annual Inmme:]sﬂ—ua’ with a house search must all

Enter the number of bedrooms: 3 / be S{:orcd W'I'H\in ‘H’\C SCY‘iF '{',
<

Enter your ZIP code: [95014 that Fcr‘corms the caleulations.
Calculate Price Shop for Houses

Done

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.

oo P —
The user’s name enteved into n— Dl
the iRotk page is stored away so
£hat Lhe sevipt can show you
personalized greeting:
What is your name? Py °
7\ paull T -
 cancel ) 0K R (
===
Done

\
_ @RA\N
PQWEWR
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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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.

Human Brain

Take me out to the _—> text /

—

/—> number \

_—= Turn dishwasher ON ————> boolean ——

ballgame

JavaScriPt uses three basic data types:
text, num])er, and boolean.

Text

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 (" *)

Number

Numbers are used to store num.e.ric
data like the weights and quantities
of things. JavaScript numbers can
be cither integer/ whole numbers (2

pounds) or decimals (2.5 pounds).

storing

JavaScript

B
© ©

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 makin
decisions. We’ll talk more
about that in Chapter 4.

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.

35



sharpen your pencil

Find everything that could be represented by a JavaScript
data type, and write down what type that thing should be.
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storing data
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sharpen solution

Your job was to find everything that JavaScript could
represent, and figure out the type JavaScript would use.

Text
Object (more on
these in Chapter 9).

[
~

4

Number
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storing data

Text

wmber
Nouwber Boolean Nu

/r

. t 7
Nuwber (differen
v Boolean wymber for each statel.
¢— Text. When nuwmbers and
characters are wixed, the data
is ALWAYS considered text,

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.

Variable data can
cltange—constant
data is fixed.

Constant

Land area O‘F 3.5 million
square miles—a constant
(unless You wait around ~—
|on5 enough for the

Earth’s tectonic plates

Variable

Po?u|a+,ion of 300 wmillion

\_ People—a variable since the
U.S. population is still on
the vise.

to shifd).

24 hours in 3 day—3
tonstant as far as

humans are Lonterncd,\
even though {he moon

is slowly leaving us.

8ene
Tk 3

Duncan's Just-In-Time Donuts (=)
A (S war b (Gl Googe Q) 2

~Zanufs 50 cents each, cake or glazed! s

Mame:|
7)) #ofcake donuts: —

- # of glazed donuts: ,—
- Minutes "til pickup: ,—
subtotat |

URL of web page is
www.duntansdonuts.tom—a
tonstant, unless the donut
biz takes a dramatic
downturn. i) I
Tomt[

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

324 {otal page hits—a
\ vaviable sinte users ave
Lons{:an{:ly Visi{‘,'mg the
page and thanging the
hit count.

Place Order

%}ﬂux\u
TQAWEWwR

What other information types could involve both variables and constants?

40
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storing data

Circle all of the data at Duncan’s Donuts, and then identify each
thing you circled as being either a variable or a constant.
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sharpen solution

Your job was to find all the variables and constants.

consfan’r
Vanable C 5
Constant Variable
(¢

D

\Variable
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storing data

Tonight’s talk: Variable and Constant square off

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.

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 tode.

indicates that \/ou’rc
ereating a new vaviable. i
\j/ var 3 + § Variable namej + S -
The variable name ¢an
b gk st amytg

You want, as |on5 asit’s
unique 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.

\/CP: this is a
new variable. The end of the line. Emp {:\/—rca dy
var pageHits; for storage.
The /Vav.} T\
name is pagettits.
A newly-created variable has reserved storage space set aside, and is pageHitS

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.

44 Chapter 2



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 $ + Uariable name S + S = § + Llnitial value $+ S ;
A N

The equals sign Lonncfﬁs This initial value is
{-)\i V?ﬁ:lblc rae o stored in the variable.
nitial 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
to the vaviable.

The end.

Now the variable
tontains numevic data.
K} var population = 300;
. Create the vaviable. K
< e
300

~ Speeify its value.
Give it a name.

Popullation

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 popullation 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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constants are stubborn

Not all
. browsers
Constants are resistant to change - support
Wateh it! the const
Initializing a variable is all about setting its first value—there’s nothing : keyword.

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
target browsers before
Jcyivew g e e,
at tan't be . the constant. : '

const3 + § Constant name‘s + S = ? + §Constant valuq + S :

/ The constant value—this S

The name of
‘Ehe Cons{;an{;.

value tan never change. 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,
ever, ever tha»gcmc"“! The value the tonstant

g will have Hwoughou{: -
const TAXRATE = .925; all eteenity. is data

tannot Chanac.
~_ N
The ALL CAPS ctonstant name helps to o = 32 g

make it easily identifiable as tompared
to variables, which use mixedCase.

TAXRATE

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

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)

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.

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)

k'ﬂnc Lemperature changes all the
Lime and the value is unknown, so

2 blank variable is the ticket.

tonst HUMANTODOG = 7,

/t—/ This onversion vate doesn’t
thange, so it makes perfect sense

as a tonstant.

var tountdown = 10;

bThc tountdown has to tount from

10401, s0it’s a vaviable, and it

has o be initialized o the start
tount (10).

var donutPrice = 0.50; or tonst DONUTPRICE = 0.50;

1€ the donut price thanges, it K"m maybe the donut price is
makes sense as a variable that’s £ixed, in whith case a tonstant

initialized to the eurvent 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.

diere 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 Fal se 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?

A: 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.

BULLET POINTS

m  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 -

course of a script.

m Aconstantis 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:

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 ($).

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.

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

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—not every piece

of data in a script has a purpose that is easily described.
Sheviff J.S. Justice,
dedicated lawman.

Identifiers should be Jescriptive
so that data is easily iJenti{ial)le,
not to mention legal...
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storing data
Legal and illegal variable and constant names

FirstName

topl100
Not legal: can't start ? P

with a number-.

/ Leaal: all letters, so
5to010 everything is fine. Leaal: numbevs don't

appear at the beginning,
ka_chow so this is A-OK.

A

Leaal: letters

and understores ,

are all good. Not legal: cant .
start with a special
¢thavatter g‘chcv

than _or i
topSecret $total \\\\TN
A% ;} 'quilty

chal: S{:arﬁr:g with an chal: aH‘)\oug\'\ it looks
underseore isn't a problem at a little strange, starting
all—some people even use this with a dollav sign is

‘Ecthhiquc to name vaviables

legal-
that have a spetial meaning, perectly lega

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.

donuts® _tasty hot noV glazel #lcrulie’
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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.

do g _tasty noy 9lazel #1cpdirel
Extlamation Foin{:s Sorr\/, spaces aren't The pound SY"‘bol is onl
aven't allowed anywhere allowed either- 9oing to invoke the wrath
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.

e
[}
’S capitalized.
< fivst letter
. . Th e ¢
S.c\?ara{‘,mg multiple words /N\um/c-;(ém o{:ccat)\ word
with an understore in a cept the fivst
vaviable identifier isn't illegal, %{;\Tur
but theve’s a better way. ) \7/

Better... this style is known /\/\/\
as camel tase, but it still isn't amC akeDonuts

quite vight £or vaviables. n

lowerCamelCase is used to

i ] Ah, theve it is—lower camel
name multiWord variables. case s perkett for naming

variables with multiple words.
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storing data

J avaScriPt 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 number ok

tups of eokkee The amount of
sold today Llowr £hat goes
The name of o a s'mglc

the employee

O‘F 'l:hc mon-l;h ba{',th o£ dOV\U‘{ZS

ThC buSihcss -éax

L
number ysed

The v The status o ile sales {:ax{:o
e etord fhe alarm system
Ct‘j ." ‘FOV‘ most

.alks ca‘{ZCh in
d S"H:ina

-
employee*of*the*Month cups-o-coffee
FLOURPERR Employee of the Month
alarmStatus Tax# ATCH alarm_statys

| ecIaIrRECORDHOLDEE r numCuUpsS TAXNUM
| eclairRecord
flour quantity Z0fcups
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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 numbCV 0‘(:

Cups of cofhec The amount of
sold today The name of flowr that goes
numCups {:hc C'”FIOYCC m{-’o d :(';5(‘; {:s
Numbc‘f /4 O‘F ‘éhc mohfh ba‘[‘.ﬁ\ onwu
FLOURPERBATCH
Text employeeOfMonth ‘ I

Thc bUSihCSS 'Eax Number

number ysed o
ile sales {3«

The status of

Thc retord .thc a\am s\ls-l',cm

hO’dCV‘ ‘FOV‘ ”‘OS‘& -I

etlai .
’3 w? Ca‘(:ch In alarmStatus
d SlH:mg

eclairRecord

Num bev
Tcx{; Boo\c&n

cups-o-coffee

Employee of the Month
alarm_statys J— eclairWinners

eclairRECORDHOLDER empl oyee*of*the MO

All these leftovers —> ———
flour quantity

ave illegal names in ALARM-STAT
JavaSevipt. 'Us
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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
calculate the tax and order total.

[-Rsls) Duncar's Just-In-Time Danuts =]
Duncan's Just-in-Time Donuts .
All donuts 50 cents each, cake or glazed! 5 -
¢ Name: |Paul :Fifégié—:{;&;’t;f{,,,,w%
P # of cake donuts: |0 \ T —
y # of glazed donuts: 12
Minutes 'l pickup: [45 Ko
== Javag"‘“?f captures
Tax [50.55 "lc useyr i"PU'l‘. and
Totak |56.55 ca,cu,a{ ‘Eh
' i | e er S
Hey, I'm Duncan. This online Pace Ord o {:of;' e tax
ordering system for making - _

hot donuts is going o ROCK!

_/l

X 12
—_—
The Donut |

Blaster 3000. DoNuTs > |
COFFEE - \
ot and /$ Freshly | '

on time! Byt DONUTS

me. COFFer ¥  mommmm——
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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) 01

the order form for required data, and calculating the order total based A\

upon that data. The subtotal and total are calculated on the fly as the This information is vequived 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

Duncan's Just-1n

Duncan's Just-In-Time Donuts

All donuts 50 cents each, cake of glazed!

Name: [Paul N\ /

# of cake donuts: [0 \

# of glazed donuts: \12 /

Minutes ‘til pickup: |45 /

Subtotal: [$6.00
Tax: |$0.55 )

Total: |$6.55

eoo

Place OrdELj

This information i
caleulated on Iz:euﬁh/ JavaSevipt isn't vequived for

using Javachiy{;. the final form submission to

O\' the web server.
A\
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storing

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

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!

N .@&RA\N
TaAwEwR

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.”

=
eno Duncan's Just-In-Time Donuts

Duncan's Just-in-Time Donutfi INaN, is that code for
All donuts 50 cents each, cake or glazed' someLhin 9 {cvribly bad?
Name: |Paul

# of cake donuts: 0

# of glazed donuts: ‘12
Minutes ‘il pickup: ‘4 5

Subtotal: |SNaN

Tax:[sNaN// m
T tal:[ﬁn/— )
) _Place Order | - That’s not good!

X 0

s i -
S /

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.headfirstlabs.com/ books/hfjs/), and see if you
can figure out what happened.

No donuts = big Yrob\c"\.
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This tode is talled o

date the order by
:‘;\Lula{ing the subtotal

and total on the fly.

Since the data enteved
b\/ the user looks 0K, —

theve must be somc{:hing
wrong with the constants.

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 elicked. —_—

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;
var numCakeDonuts = document.getEIementByld("cakedonuts").value;
var numGlazedDonuts = document.getElementByld("glazeddonuts").value;

var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;

var tax = subTotal * TAXRATE;

var total = subTotal + tax;

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

3

function placeOrder() {
ﬁ // Submit order to server. ..
form.submit(Q);
3

</script>
</head>
<body>

<div id="frame">

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

<div class="field">

# of cake donuts: <in 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="p|ace0rder(this.form);" />
</div>
</form
</div>
</body>
</html>

_ harpen your pencil

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

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

60

OK, T understand that a constant always
has the same value, but if that's the case

o then how can it be uninitialized?
Q

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.

Chapter 2




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
1sn’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
muH‘,lPl\/ numbc\rs

using ¥ inst
const DONUTPRICE;Z Initialized T s ot

var numCakeDonuts = 0; k_J

var numGlazedDonuts = 12;

var subTotal = (numCWuts + numG/éjDonuts) * DO/ERICE'
subtotal = (0 + 12) ’@ﬁ

This is a
big ?roblcm.

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 ata

messages. Same deal with undefined-—it indicates a lack of data.

You have no
messages.

no value.
No data -

\, here, so it’s

undefined. /_\/

DONUTPRICE

is undefined
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 4/

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
tlwug]n 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,

W.
Duncan'’s Just-In-Time Donuts

All donuts 50 cents each, cake or glazed)

Name: jcreg
# of cake donuts: )s

# of glazed donuts: [3
Minutes 'tj) pickup: 20

I don't get it. T've
gone from too few

Subtotal: [s31. donuts fo too many.
Tax: (§2.91
Total: JS34. 1
PlaceOrder |
(o)
v & ——
% - The customer only ordered
COFFEE = \ 9 donuts but he somehow
|} : . Lting a lot move.
A Feshly 1 D onuTS ended up 9etting

ngﬁ"a%d < DONUTS /)
. Help!

- @RA\N
POWEW

What could be wrong with how the donut quantity data is being handled?
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different types of addition

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.

"do" + "nuts"™ = "donuts"

Fam:y word
for “stick these
. things together”

String Concatenation

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.

Knowing that strings of text are added differently than
numbers, what do you think happens when an attempt 1s

made to add two textual numbers?

Addition, tontatenation,
V1T o+ 2T =7 what 5ivcs?

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.

R "12"&

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

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

64 Chapter 2

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

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:

parselntQ parseFloat()

Give this function a string and it

: Give this function a string and it converts the
converts the string to an mnteger

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:

?a\rscln{:() turns 1" into I This time the vesult
| 2 is the mathematical

\pw(ulu) + p?{lvnt(“z') — 3/ addition of | and 2.

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

Keep in mind that the parseInt() and parseFloat() """""""" Don’t worryﬁ, """ :
functions aren’t guaranteed to always work. They’re : this function

only as good as the information you provide them. They’ll stuff is still a

do their best at converting strings to numbers, but the idea little confusing.

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
: functions allow you pass them

parseFloat(""$31.50") = NaN

. information and then give you back

something in return. :
This code is 3 problem 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
"‘a*SCd ‘FOV' than arca
aé‘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. actually 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’® it
the strings to actual numbers to prevent a numeric addition from being
misinterpreted as a string concatenation.
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storing data

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-getElementByld("cakedonuts")-value

This tode grabs the number

This tode aets the number of of glazed donuts entered
take donuts entered by the into the donut form.

usev in the donut form.

document-getElementByld("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.getElementByld('subtotal™) .value = "$" + subTotal . toFixed(2);
document.getElementByld("'tax™).value = "$" + tax.toFixed(2);
document.getElementByld(*'total™).value = "$" + total . toFixed(2);

T —————

you are here »
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sharpen solution

harpen your pencil
Using the pieces of code below to grab the contents of the donut

2 Solution
0 Ut 0 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-getElementByld("cakedonuts")-value

document-getEIementByld("glazeddonuts")-value

Sinte both numbers are
integers, pavselnt() is
used for the tonversion.
/

function updateOrder() {

T ————————

const TAXRATE = 0.0925;
const DONUTPRICE = 0.50;
var numCakeDonuts =

var numGlazedDonuts =

if (isNaN(numCakeDonuts))
numCakeDonuts = 0;
if (isNaN(numGlazedDonuts))
numGlazedDonuts = 0;
var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE:
var tax = subTotal * TAXRATE;
var total = subTotal + tax;
document.getElementByld("'subtotal™) .value = "$" + subTotal . toFixed(2);
document.getElementByld("'tax™).value = "$" + tax.toFixed(2);
document.getElementByld("'total").value = "$" + total . toFixed(2);

’ 7i

The toFixed() funttion vounds the

dollav values to two detimal ?lal_cs. ’\/

68
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storing data

QBUI.I.E'I' POINTS

m Although not a strict JavaScript requirement, it's a m NaN stands for Not a Number, and is used to
good coding convention to name constants in ALL indicate that a piece of data is not a number when the
UPPERCASE and variables in lowerCamelCase. expectation is that it should be.

= 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 The built-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.

o
806

Duncan’ beke
Can's Just-In-Time Donuts —3olazed
- 2

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

Name: Erag
o # of cake donus: N
#of glazed danuts: [3\
Minutes it Pickup: M
Subtotat: fa50
[ ———
Totat [sq57

~Flace Order |

Great, you got the online
order system working
perfectlyl.

Of course, it’s risky to assume that a few quick fixes here and there
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 = I

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: |$2.22

Tota:[s2622
M_] Even 'H\ough no

name has been

. / : enteved, 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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storing data

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 1d attribute of the HTML tag:

<input type=""text" id="cakedonuts" name='‘cakedonuts' /> 47

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

The id attribute is what HTML input elemen

F‘* use to atcess 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 getElementByl1d(). 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, 3C{E|cmcnfoldO is a
method on the dotument ob\)cd:, and
not a ‘Func{:ion.

document-getEIementByld()

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. getEIementByld("cakedorﬁ")\ 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.getElementByld(*'cakedonuts'™) -valM

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: /\ EMY{«\/

orm cield-
K £

N

Doy\u‘{: order.

document.getElementByld(*'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 iISNaNQ)
function 1s what makes this check possible—you pass it a value and it tells

you whether the value is not a number (€rue) or if it is a number (False).

Bad form data—it’s

not aL{:ua”\/ a number-.

N

L
Minutes 'til pickup: [fifteen '

\ £ the value

is an cmy{y
string, we have
a problem.

An empty string 1S
a clue that a form

field has no data.

isNaN(document.getElementByld(*'pickupminutes') .value);

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

is not a number-. s ",°+‘ a number, so the order
tan't be protessed.
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“if” is used to test for a
¢ondition and then take

storing data

J avaScript 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

This is an CWMG\ich tonditions tan vesult in the
Lest—is one hing co\ua\ attion—if this OR that,
to ano{')\CV' JC“"‘S? then do somcﬂ'\ing

action aLCOrdingly—-i‘F this,

then do Somcfhing.

[

else

fuiftion placeOrder() {

if o
alert('1™m sorry but you

else if (...

alert(*'1*m sorry but you mu rov
" pefore submitting an order.™);

// Submit the order to the server
form.submitQ);

................... must provide your name pbefore sub

PIckupminutes"

isNaN

=

(]

| getElementByld
valuel
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JavaScript magnets solution

J avaScri]ot 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 :}:\i:‘::amc field to Heve, we've saying if the

s c"‘P{Y' then Pop up an o Is to - value is cm?{;\/, OR if the
alert...else do somc‘l:hing see ik it's eV value is not a number.

different.

ruetion placee e - ............ =

alert("I"m sorry bu rov
" pefore submitting an order. s

else
// Submit the order to the server

form.submit(Q;
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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!

eon Duncan's Just-In-Time Donuts =

Duncan's Just-In-Time Donuts
All donuts 50 cents each, cake or glazed!
Name: lﬁ
# of cake donuts: [18
# of glazed donuts: 30
Minutes ‘til pickup: [fifteen
I: |$24.00
Tax:|82.22
Total: |$26.22

I =

o

Non—numerit data
is no longcv a

problem in the piek—
up minutes field.

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

Co )

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

Lcavi? the
name ield blank
now vesults in 3
warning instead
of a“ow'mg the
order 1o 90
{)wough.

o

storing data
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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
parselnt() or parseFloat().

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 1d HTML attribute
tie web elements to JavaScript code?
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Dumb Questions

A: Think of the 1d 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?

AI The getElementByld()
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
getElementBy1d() 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
getElementBy1d() 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.

Qj 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 = I

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

: |Dierd
Name: {Dierdre “3 dozen” donuts

# of cake donuts: Edozen Aae{;s Converted
# of glazed donuts: | into the number.
inutes il pickup: [60 5 thanks £ the
Minutes 'til pickup: Pavselnt() Func-l;io,..

Subtotal: [$1.50

Tax: |$0.14
Total: mfi parselnt("'3 dozen'™)

Place Order |
D ——————————————————————————— 7
The script doesn’t complain when the user enters the word “dozen” 3

alongside a number... the parse Int() 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

parselnt(*'3 dozen')

parselnt('18™)

The number entered is multiplied
The rumber entered by 12 sinte the word “dozen”
is the exact number appears in the input data.

of donuts ordered.
3% 12 =@
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storing data

The custom parseDonuts() function is responsible for processing donut
quantity input data. It first converts the data to a number, and then checks for
the appearance of the word “dozen” in the input data. If “dozen” appears,
the number of donuts is multiplied by 12. Get this recipe at Attp:/ /wwuw.

headfirstlabs.com/books/ s/ .
Cheek 1o see if the

function parseDonuts(donutString) { word “dozen” appears

numDonuts = parselnt(donutString); in the input data.
if (donutString.indexOf("'dozen™) 1= f1()\_/

numbDonuts *= 12;
return numDonuts;

}

Multiply the number
O‘C dohu{s b\/ '2-

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 two
COhS‘l:an{:s.

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

XZ: Qﬁmgﬁggggggsjtg parseDoguts(document-getEIementById("cakedonuts") value);
v r = parseDonuts(do " ! I
va (|sNaN(numCakeDonuts)) ( cument-getElementByld( glazeddonuts").value);
__numCakeDonuts = 0; <— £ the number of donuts entered is
if (isNaN(humGlazedDonuts)) not a number, set them 4o O
numGlazedDonuts = 0; '
var subTotal = (numCakeDonuts + numGl
azedD * ;
var tax = subTotal * TAXRATE; onuts) DONUTPRICE:
Var total = Subfotal - g } &— Caleulate the subbotal, tax, and 4otal.
ocument.getElementByld("subtotal") value = "$"
- = "$" + subTot i ;
gocument.getElementByld("tax")-value = "$" o+ tax-toFide?ngOleed(Z),
ocument-getEIementByld("total")-value = "$" o+ total.toFixe&(Z)'

}
/!
4 /7

Show the dollar amounts Re
und the dollay 5
e b et s i

66+, {:hc humbcr O‘C donu‘{',s
from the form field. \
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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
in time.

i L=
e oo Duncan's Just-In-Time Donuts

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

Name: |Alan

# of glazed donuts: 4 dozen

Minutes 'til pickup: |10

Hot Donuts . ;
Just in time! T

Total: |$34.41

Done —
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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.

| -
I=IIIIIII=
- ANEEEEN

C

AEEEEEEE
AEEEEEN

Across

4. When you set the value of a piece of data upon creating it,
YOU oo 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

JavaSeripteross Solution

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 Jo we all want for our script Jata?

<—— [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.

o

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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3 exploring the client

*
+ Browser Spelunking

Look at this guy, he's the dream
client, I tell ya. He's made of money
but he can't put it to 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 to
find out more about it. Whether it's finding out the screen size or accessing the browser's
snooze button, scripls have an awful lot lo gain by cultivating their browser relationships

this Is a new chapter a5



JavaScript, client, server love triangle

Clients, servers, and JavaScript

When vou click a hyvperlink or tvpe s URL io vour web browser, the
Biromwser pecuests the page Trome o wels seever, which then delivers the page
Bk v the browser, or web elient, JaaSeripn doesn'n enter the piciare
until just befise the brosser displiys the page. The JaviaSerpn code in the
e then works in concert with e wels brovwser 1o respond to user
interactions and medify the page as needed. The port ol the web
brvwvser that runs JavaSeript code s called the JavaScript interpreter.

@ The browser requests the
page from the server.

Client

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

The browser displays
the page.

Name: jAlan .
# of cake donuts: [ﬁ ':
# of glazed donuts: |4 dozen ' @ JavaScript validates
o > form fields as the user =
Minutes t pickup: [10 ==F ™7 entersdataonthe page. A
Subtotal: [§31.50 O‘ !
Tax [s2.91 A\ ’!-r

@ The order is...

Ji”ﬂi’:ﬁh?t ﬁﬂd[
¥uns :ni:irchr on the
chent, iSkmﬁ "ﬂ{hlha

Unee a page has been delivered 1o the broswser, the server
ﬂF +-h‘= LEVVET

\ i Bargely out ol the equation. Yieadly eseryething tha
o JovaSeript does [ron there o out s confined 1o the browser
X This muakes pages more responsive since they don't

b 1o want for the server o process and return dat, This
process 15 why JavaSeript s known as o client language,
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exploring the ellent

Request page

T |

[=ET “--- +e g

nept e ww, duncangdanube.
Lose

nnéotlont © )
r=Encodingt @ELF
Linagefgli, & |

Lmane P IPag. e

I w=xid tmdp, mag
hocaph t N
pecept =Language: an=u g (Macintashi W [ptel Mag 08 X sh-d
liser=Rgantt

Moslllaf 5.0

HTML tells what's
/. on the page sar“ Pﬂﬂﬂ

hem]
“heasdns
“birl

e*Duncan’s Jusk—Ir—1 Lines

nuts< edt fmn Csg

makes the Fﬂf.f P"’E{-i.'."l'

FL Cype=*tagt
URee

19 Walarlpths
1on updakededar i) |

Felomuts (donutSering) | JEH'_:-E'I'.'?"-— makes the
pane intevattive, in this
tase validating data

enteved by the user

The server responds
with the page.

<hod s
=iV Ld="frames

el R

£div =} =T :|'—?I Ling™ *Duncan ! s Mgt =~TH-Time

1V Clagastpanssn T Duncan In-Time Daputass

CAly fdm) | mFrsg i

M i "
MG BECRdONUL L iMe. prg® alee®tusk-1

“div ld="rignt"s

) ... to the server.

_ .-_-_@ﬁgwmn
PTawew

Are there other tasks that make more sense to carry out on the client instead of the server?

you are here
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ask not what you can do for your hrowser.,

What can a browser do for you?

Your elient web browser s responsibile for ranning JavaSeript code,
whieh allosws seripats aeeess to the client emvironment, o examiple, o script
i et e wadhih e Bietght of the Troseser windlons, os well ws a hisiory
of visited wels pages, Cnher interesting Browser latires that e apen Lo
JawaSeript nclude o tneng mechindsm that works sort ol like an alarm
clock, and access 10 cookies, which allow you 10 store daa that hangs
prowne even after yon leave o page or closse the browser,

Browser metries

Brovwsey el ies ineludy
VIFIOUS Feasire ey
assoctated with the size of
the browser windim the
viewsihle woly Page, ind even
information abont
vendor anel verslon

”I-l' |}|'IJI.'|. B

P by,

Browser history

The browser history M lh,r Tisl
ol tecenl pages visied You
s i1HL'liii1 161 pUCess

can use | ;
tads list of pages pnid dlived
ane ol then,

the hrowser 1o
eifeciively creating yoult ”T“
frrrwseer Ty ygration conrals.

Timers

Tirners allow you

to trlgger o piece of
Fowubrerapt code adter
a specified amount of
pivrt Tuavs elapsedd,

Cookies

Cookies are like varialies that -

get stored on the gser's il
drive by the Lirowse
they Tasi bevipe

AR

_ i single wak
sesston. [n other words, vay
can leive i page and come
back, and the tta's stll there,

These featuves wre ot wll the client has o oller sour sceipts, bl they
slionald give vonn the ades than Hiere's more InIIJl';;l.“'\: At Lhiam whin exists
within the page, Lo lnen there aee plenty ol situations where % helplul o
look beyond the page and get o little help lrom the browser,
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explering the ellent

therejare no
Dumb Questions

(J__: So JavaScripl is part of the A: JivaSeripl code doesn’t ypically Q_,: Dows JavaScripl allow you lo
cliont? P o direct assoclation with o wib control the chent?

server since it s solely on the clien.
A: Yas, Web browsers that support JavaScript is commonly used to intercept A: Yes and no, Although web browsers
JavaScript come with o JavaScnpt web data as it 15 relayed from server lo allow JavaScript 1o access cerlam parts
mterpreter that's responsible for reading browser, Hawever, i's possible o wrile of the dlient enpvironment, they don't allow
JmyaScript code from a page and then seffpls that request infarmation rom the JaaSeript unlimived reedom lor securily
runming that code, survir and then process and display that rasons, For exomple, most browser s

Informtion on rlh‘” page. That scripting don't allow scripts fo open or close
Q: If JavaScript cade runs on the ::m;jﬁ:;:ﬂ'ﬁjp;ﬁ :;d we tnlk ahott  windows without the user's approval,
client, how does it relate to the server? &

The iRock is too happy

Rermember the iRock? Your JavaSorpt was such o suceess thal 1o got
bowghit ont by Adan, o voung corepreneur. Bun be's called von back m,
because there are some problems., Users are aanerved by the ifoek’s
persisient state of happiness, Suve, we all want oo pees o be
By B the iRock seemis fo e oseverely linnated emotional g,

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..

Once clicked...
Tl amile forever!

The problen with the (Rock as o do with user expectations. The e
behined o vietal pet is that it shiould be as mich ke aoreal petas possible,
Your challenge 15 1o hgure out by 1o improve the behavior of the
Bock o make it more realistic. And it seems as il the client web browser
iy hold some ol the solutons woihe Rock problem, ..
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IRock emaotions

The iRock needs to be more responsive

Laet's conuidder sone pressibile beluwiors for the iRock, with the goal of

ey o make the rock more realistic nd engaging 1o the user, not
o mention more teractive, Tleally e Bock should ecome more
responsive o the user s 30 inereases s range of emotionad belavior

Download the latest eode for Rotk 2.0 at
Rock rage b/ /s headirstabs com/books/ b
The iRock randomly
gets mid for no reason
whatsoeyer, which mikes
the owaier hive to calm
the ek dow,

Pepressed
!.'hrc Rock rrips Cvery
umr_pnu close by |:n-|.1|u
CUIing the wser
leave the bronasey npen
I L’f""i? the rock o
hiviing Breakdowy,

Lonely

The IRock reverts back
to being lonely swhen lefi
alone, requiring the user
w ehick it periodicully 1o
aive it altention,

_ iﬁgvm‘w
" PQAQWEWR
Which of these behaviors makes sense for the IRock to have? How would yau
use JavaScript to implement these behaviors in the iRock script?
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exploring tho client

I like the idea of a rock that gets
lanely after a while, because that's what
pets do jn the real world. Can we change
the iReck's behavier aver time?

JavaScript lets you know when the user is
doing something... and when they're not.

The wdea ol & mock that gets lonely s mierestmg becase it
prods the user to interact with the roclk without guilt overload,
an it rewnrds the user with o positive response (o
the iRock, The challenge bs o sonelow use JavaSeript o
clange the emotional staee of the iIRock over e, The idea
it wail lor o certiin amonnt of e, oo en camge the
ifock's stwte if the wser hisn't chicked 0 aned the Hme eligpses,

5 getonds later
gtﬁ'i‘. ‘H‘lt {:r-q.:r

' < XY
" —— @_\\

-~ Liser clossn't toueh the ‘&

rock for o period of tme,

00:05

Gk

5 setonds,
Rock is happy: kor evample Rock is lonely,

you are here » 91



time Is on my side, yos I (s

Timers connect action to elapsed time

Javaseript allows you wosel timers. A_JavaScript tmer works like an
alapmm edock: vou el i hos bong wowaie, aned whien that amomnt of time
expures, a certam piece of cote will run, Unlike an alarm clock, hiwever,
Jasasenyn tmers are wiggered when a certain amount of time

has passed, as opposed (o riegering at a certain time. iy 't
problem, 1t just menns vou peed (o think i erms of dme delays insead
of exanct times of day,

The delay controls Lhe
duri{',wl'- ﬂ‘[ th! imer

Now

The timer stavts as

soon 44 Yol !IEL It

" nﬂ thﬂ:r E“?st‘
lw when the dclawr elapses.
This tode gets called _/

when the timer erpives
Timers let you run

JﬂvBScriPi code after

Phe conl thing about JaovaScript tmers i that they allow you o ruam o,

codde you wint when they expire, Some webs pages with regulaely changing a terfain amount 0_[
chintin v fimers G refresh theimseves afier o certin didday, while otliers use
tirmeers e cletect when the dser hasn'l nterscted with the page inoa while, time 113.5 Ela])seJ.

a2 Chapter 3



Breaking down a timer

The two key pheces w setting o tdoer i JovaScript is 1) establishing
the time delbay and 2) letig the tmer know what code (o ran
when the delay elapses, The tmer stars teking down from the
L VoL sel 1,

The time delay is expressed in milliseconds,
which is 1,000t of a second, Multiply the
number of seconds you want by 1000 to ligure
out the number of milliseconds. For example, 2
seconds is 2,000 milliseconds.

Tefresh{); setTimecut(refresh, 12000
¥ O}.‘ - .
Cl_ buili-in ar custony funection,

Refresh the web page Set another Line,.

When normal JavaSenpt tmers expire and e tmer code s i, e tmer
15 over, kapul This tvpe of timer 18 knevwm os o one-shot timer becanse

il ll'i.u'j.[vt'n i |.1-|1'|'|' ol cole L'.'{.il'l.]':..' one dme. |1 i alao ] walhile o crente

i interval ter, which sets mudtiple inteevils istead ol o single delay.
Aacinterval timer contintes o eall the tmer code repeatedly aficr cach
interval untl yo tell o stop Alhough mterval tmers certanly hive
their pluce, the iRock’s limeliness timer s delinite

wﬁ

exploring the ellent

The code that is run when the tUmer expires can b

any JavaSeript code you want, mchuding i single
statement, multiple staements (each with a
terminating semicolon |, or a call w either o

The timer expires,
I ger lonely, end
of story.

Match the tollowing amounts of time in milliseconds with their equivalents,

500ms 5 minites
300,000ms b seconds
5,000ms 112 second
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time is limited ac! now

Match the tollowing amounts of tme in milliseconds with their equivalents in seconds

B0ms V 5 minutes
H00,000ms >< b seconds
5,000ms

1/2 second

Set a timer with setTimeout()

This Buil=im JivaeSeripn funetion that makes (oone-shot) tmers possibile
i ooetTImeont (). The two pieces of informanon vou'll necd for the
Foretion are the timer delay il e code to eam whien the time
expires favanilanlale i it Feovope o ffrutfofy s com £ boko £ fif £ baat piest
necessarily i that order, Heve's an examyple:

‘n'lt 'EIME' dfrg-:lr i3
Lﬂﬂ;ﬂﬂﬂ ""'H‘if-ﬂuhd:_
The set Timeout! ) funetion which is bop setonds,
sets 3 one=thot Limer. whih it 10 minudes,

g setTimeout ("alert ("Wake apl*);", 6000D00);

k Don't ever Put Eommas
Jﬂii&h?f """"bt‘r,. HIT L i
The JavaSevipt code \ 3 veally big one it 1

provided to sek Timeout() as When the Limer expives,
a string ok Lext, which :I:: an alert bex is displayed
whiy st be inside muotes

This coll v the et T Linsout () (e o cresmes i e
Uit weadts B0 enbosies el then displiys an alert box

bOD,000

willisesonds! \

10 minute delay
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exploring the client

A closer look: the setTimeout() function

Here's the general form thai the 2etTimeout ()
[unction takes:

Entlosg the two

P Funttion ifﬁwﬂnh-—/_—\
| setTimeout ’+ 2 { ’+ Timer code + é ) ’+ + & y: '

Timer delay

The tode to be run Sepavate the two The delay, in ) T
when the Himer enpires bunttion avguments millisetonds I:;:;:‘:‘:lth‘
Setting an interval trer s sinobie W setng aoone-shot tiner,
exccept yoit cull the get Tnterval () function instesd of
getTimacut () The end esule ol seming andnerval AT 18
code thit gets run over and over as coch interval deloy expives: [\
var timerID = getInterval{™alert({'Wake up!l');", G00000):  The minutes in
h wil|isetonds
Chove away the Cet a veturving timer
Limer D
10 wimber
Wake up! ] ) . The timer
Wake up} [0 mirutes I delay must be
'3"l w specified in
- Wake ugi ~) 10 minekes Watch it! miliseconds.
10 minues. | A milisecond is
; | Limm Wake up! . ;
fom 'Tiﬂ.‘ﬂﬂé « - l k i a fraction of & second, so if E
?ﬂ' ::d ¢ gebbin — Wake upt i you farget fo use milliseconds. |
'“:tw stedly &E' = i you'll end up with some :
Wl t T fa 7 oo H
L N . . fidiculously shor (fast) timers. |
regulas rkervals E : |

- Npen o pen

T"'T +his tode oul

n Your VETiion o

irotk il to see —>
0 o works before
e s

Write the code to change the iRock image from happy 1o lonely
after 5 minutes, Hint: The iReck image element's 1D s rocl T,
and the name of the lonely image file is rock.prg, ®

# Download this :FiI: from hjc{'.'F { { wiwrw h!ldi#‘l‘“ﬂhi {amf'nuokiﬂ\';_ﬁf
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sharpen solution

- axdopen yu o

Wn Write the code to change the iRock image fram happy to lonely
after 5 minutes, Hint: The iRock image elemant’s ID s rockImg,

ﬂuﬂ:ﬂ and .ipﬂt"ﬂfh"' = “"*:T_m'. nama of the lnnely imaﬂln{‘m‘k g
are alterrated to nest the ﬁh,

funttions properly sekTimeout("dotoment. act Element Byldl rotklmg)

IR EIBOOY - e —
The Pi'ﬁt—mim‘:l dt|i‘.|| is ) |
taleulated i milliseonds by First The iRotk image is thanged The image I,h:klm:t
Eﬂﬂfli’i!n& ts minutes (b)) and hT Il'l'."ﬂha @ new image Elﬂhtﬂt o
then to millisetonds (x1000) file to the e attribute

of the imane element

Now the iRock gets lonely! )

Be sure vou macde the changes in your 1 rock . hitml that are detailed
o, wned give the Rock aspin. The IRock now exhibits Toneliness when
left afome (ot clicked by the wsee) fon Bve spamnes. Gieapeed,, (s teoe
dhelay pnaay ke the powk seny o bic needy B the icdes oo keep te user
erigaged. Besides, o pet in need s o pet indeed! O something like that.,

ﬁ ﬁl'-ﬂ' h‘[;!‘l"iﬂ cl:un'l:.i down
the amount of "hirnl' time" i
vemaining for the iRock K

”

You can speed up the IReck's ematianal
changes by using a smaller timer delay

Happiness 15 now ‘,EEJC'“‘-" when calling the sl Timeout ()
for the iRotk, whith is function, This is a greal way to test the
mulh move realishic script without having to wait around,

Geek Bits ——
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exploring the ellent

When *.ht {n;r

E—-——-_.____ Expires, I\J?Pln:n

Q: If the idea is for the iRock to always
return (o the lonely state alter 5 minutes,
why isn't an interval timer used?

A: The answer has o do with how the one-

shat timer is wsed. Even though the rock is
capable of periodically getting lanely, it only
fpets lanely following a penod of happiness,
A timiesr gets sel o the initial click, thi ok
hircames konily whon the mor pxpiees &
minutes lader, and then stays lonely until i
is clicked again. That doesn't sound like the
role of an interval tmes. |Cs different than
hiow an intesval timer warks—an interval
timer would trigaer every live minutes, no
prattie whiat the user does

(:L: What happens if the user closes
the browser before a timer expires?

A: Mothing, The JavaSciipt interpretar is
shut down when the browsor closes, snd ol
JawaScrlpt code is slopped, including any
dutstanding tmers

switehes to loneliness

there,are no
Dumb Questions

Q._: How can | create a timer that
triggors code at a certain time of day?

A: Sinee timess e basad upon delays,
nat spacific fimes. you have e conver the

time of day into a delay, This con be dane by

subtracting the current time from the desmed
lrigageet Ui, This calculation requires some
hielp Irom the JavoScripl Da t e object,
Which youl lean more about in Chiaptes 9,

Q: I have a page with data that
changes, so l'd like t0 refresh it puery 16
minutes, How do | do it?

A: Usa the set Interval ()

functian to sel an ierval mer lor 16
mmibnaties, whiel bs 900,000 milliseconds (15
% B0 % 10007, Yau nesad the limer code 1o
refresh the page. which is accomplished
by colling the e Lo () method of the
Locut Lor obiject, [k this;
lopation,.reload ()

The timer now triggers the page reliesh
every 15 minutes. Of course, you could also
use fgax (Chapler 12] to dynamecally load
thi data instead ol refreshing the poage.

I guess sometimes the
customer really is right -
the more emational iRech
is way more engaging.

Q _,: | understand that an interval timer
continues over and over. How do | make
an interval timer stop?

AI A unction calied

clearlnterval () 15 used o

cloar an ipntaryal Bmaer ol has booen

sel with set Interval (). The
clearInterval () tunclion requires
you 1o pass it the Dol the interval mer

e be cleared, which is returned by the
getInterval () function when you
crente the timer, Yes, funcilons are capable
ol returming information, Aer storng awoy
the returm valug ol st Interval (),
in timer [0 lor example, just

passitto clearInterval (|

Fer bill 1 timie, ke this:
clearinterval (timerIl)
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browser cxposed

The Browser Exposed

This week's interview:
Confessions of a web client

Head First: Thinks i tiking some time out of your
by law Loy sit dosam for a chiat,

Browser: Busy is right. As i Teidn't have my hanes
[l swithe HTML el CSS, aned all the page rendering
leaclichies iolved watl those two chiaracters, now |
luwve to comtend with favaSeript, That's a whole dilferent
antinml.

Head First: What do vou mean? Ts JavaSeript wild and
ntamed!

Browser: L'l no, 1 didn’n mean “anmmal™ herally, |
st prveant that Javascrp brings is own unigque set of
problerms that Thave 1o worry about. Now T have this
whole nesw job ol reading JovaScrpt code, hoping lor ihe
lifer ool wrvee thiat it w0t coeled poardy, and then running the
cocle while sunultaneously keeping o close v on H'T'MI.
anl Ul

Head First: | e Hoaw o those thinee gt al i

Browser: Fartumately, that’s the feast of my probilems,
These three guvs usyally work well fogether, although
occasionally JovaScript will gee frisky and mungle some

H' ML code, Problem is, theee usually o't anything 1 ean
dhov about 1 Becase my job i prees moch o doas P
teeled.

Head First: So vou Gashion yoursell as somewhal of o
Hyes pman

Browser: | suppose that's cie way to pul i, bul it's maore
avcurate to say that | value consisteney abowve all else. |

do things Iy the book, My jobs i take the code the server
grivess e anel doexactly s i siys,

Head First: Even il vou koow i's wrong?

Browser: | iry my best to sovt out problems when |

see them but that's a tough gig, Besides, that's a topic for
another cay (Chaprer |10 T thoughe we were going o talk
alwr ey wole as o owely elienn,

98 Chapter 3

Head First: ()} yeith, I losst track. Socwhat does i mean
by bses i e lieenn?

Browser: Well, it primarily means that | stand o the
peceiviogg ened of the web page delivery chinnnel, receiving
pages alter reguesting them o the serven

Head First: What does that have o do with JvaSeript?

Browser: Ao awlul [oi, aciually, As 1 handle all the dity
work ol displaving web pages and processing user input,

JvaSeriph is there next to me sticking his nose inand

Clanggiog taings, Bur s noe all Bad, These aee lots of
neat things JaviaSeript can do than D wouldn't dare dio Dy
imysell

Head First: Such as?

Browsear: Well, | would never ke i upon mysell’ to do
anything spec il when a user hovers thee moase over an
i or resizes my window, o example. JawaScripe, on
e cther b, is all abour domog spectal things. s oo
L elesaal Foor a seripl to cliange the appearance of the poge
ar etherwise shullle content in response o client changes,
Andl it's OK by mie because JavaScript code runs on
[ by poge biasis, s it only impacts s specilic page or
wiely it

Head First: You talk abwi FavaScript asal iis sorme
othier enriey Tan't JwaSeripe really just vou?

Browser: [1's both. Javascript is certainly part of me
Bt yooin v thieik ol 1t as s osvoentity because it can
omily access thie elient (me) through a lmied ioecbee. bn
other worels, T don't give JavaScript unbodled aecess o
everything about me, Thae would be o lintde weesponsible
sinee [ ean't control who sweites seripls anc asks me o run
them,

Head First: Got i, Well thanks for clearing up some of
thes rlient stull

Browser: Cilud 10 hielp.



exploring the elient

Multiple size screens, multiple complaints

Alan had barely linished paving vou e the Rock’s emational makeover
when o new wiwe ol compladns stred polling i lrom Frosieaced i/Rock
owvpiers, [t seeams the sige of the iRock 't very consistent, with some
wsers reporting “dhrnking rock svocdeome,” while others are experiencing
et fear of “giann partiol rock emations,” You've the goy Al s,

&0 Lme 10 eaEp-ssmemare ek (0 the Lock again,

Come usevs are ”W{'“ﬁ an

( Rotk that is shoekingly small —

(Hher users ave

seeing onlI part
|F']m!.|c

or d Bidn

That's odd, I
wonder why?

- .@%’gwnuu
PQAWEWR

What's going on with the different rock
sizes on different browsers?
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slze matiers

Use the document object to get the
client window’s width

The (Rock problem bas to do st the Baet tt the slize ol the 1Rock The_c_u:&t winclnw is

dlowesn’t chinge when the siae o the browser window changes, This

gt s like o good thing unal you consider the deamatic ﬂn[ﬁ tl'lE Part 'ﬂ{ t]lE
variation in brovwser staes across all computers capihle of browsing

the Web, ocluding tiny handheld devices and deskiop compurers lJI'ﬂWSEI' “Wi]'[(low tl‘lﬂt
with gigantie monitors. You need o way o check the sige of the 4

Fvowser winthow, whivh e thien Be used as @ measine i resize the Jlﬁ]llﬂyﬂ a ‘Wfl‘l Pﬂgﬁ-
rock image,

The tlient window is what holds
the rork imaae, and ix theve fore
what you tan uie to figur: out
hew to resize the iRozk

document .body . elientHeight

Chent
Net part of s o
+he thent |-|c|51-|{,
window
h{l.&h*'.
'--.._:_‘I

document . body . clientWidth

‘_______——

Ie's inportant (o distinguish bevween client window width and heigh,
as compared 1o the seeml! browser window wickth and leight. The
client windew 15 enly the part of the browser window that displays
Client the page, which means it doesn™t include ttle bars and ool bars, The
windaw iRock™s stee should e calenlned Based upon the elient window size,
width non the oceralf brosser wineow sige,
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exploring the client

documant

Use document object properties to e
set the client window width i i

the web page itself
The chient window siee

i e lomily wssociated “html>
1 chmards
with the welbs page,
Pt ctitle>iRock = The Virtual Peb Bock«e/title>

which you arcess in cscript type="text/javascript®s

JavaSeript using the vas useriame;

document ohject, This function greetieert) |

i the same obiject you | alert{'Hullo, 1 am your per sock.')}

el b0 nevess elemmen s function teuchRockl)

on the page with the L (uparhams) |

getElementByIdi) alart ("l like ths atvention, " + usecHame +« ". Thank you."):

methud. The '

! gl
|_.|..j',-,|:lJ.r.-m'.'.l.*l||.|1.|'|j|||.Ll daerMame = prompt ("Hhat is your name?™, "Encer your hame here,")
body.clisntHelght LE jummrbiame|
l""“"'”i"'-“'i. ihe alect ("It L good to meet you, " + unechams « * ")y

choctiment hold the widih ' . )
i : ! 5 dogumént  getElementById (" rocking®) .soc = “rock happy.png™;
and b Ighl ol the chient aarTimeout ("document . getElementByld (' rockImg') .aze = 'cock.pngt!",
wnclow, 5+ B0 * 1004Q):
}
Lo T E l}lr ]
M

<hody onload="greetiseg ()"

<div style="margin-top:lQipx: text-glign:ceprtect>
document .body ‘\\} clmg id="rockimg® sre=Yrock.pog" alt="iRock" style="ourmor:pointer™
oncllck="rouchRock() :
The hudI of he dotument H?*Tt"t" </djv>
; intludin </ body>
the visible ?3"4: of the Ty ? ¢ /hEml>

tlient hewght and elient width

t]'lﬂl'ﬂlgl‘ﬁ ne

Dunib Guestions

Q: So just to be clear, what's the difference between a web Q: Why is the client window the preferred measurement to
client, a brawser, a client window, and a browser window? use when resizing the iRock?

A: Wenh, i con b a litle confusing, In terms of the Web in ganeral, A: The cliant window provides o better measurmment for rpsizing

o browser is tedered ta s the web chient because it's on the chent the rock imane becawse if rellects the actual amou ol space

sides of the serving of web pages. Within a browser, however, “clisnt” i which the image (s displayed. This eliminites variations thal

lokes on a difterent meaning, because it refers 1o the specific area o are difficull 10 account for, such as add-on toofbars and natural

the browser window where the page appears. So the chent window s differences in browses windows across different platiorms and

an aren within the browser window that doesn't include the ather silt— browser vendors, For example, Satari on the Mac has a differem

likes fithie bars, 1ol bars, scroll bars, etc, browser window size than Firetox on Windows, even if the
displayable port of each-—the client vandow—is thi same.
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how big is big?

Set the height and width of the iRock image

Konowing the clivn window size so't all that vseful in de iRock seipt withou
bemg abile o resize the rock image s well Fortunately, vou can tweak

thies site of i brnage osiog JiwaSerpn wath o linde help from CSS (even il GOS8
Pt your style), The widbh and heLaht properies of an image element not
only allow you o imitinlly deternime how big an dmage s, bt also allow yon 1o
chynamically resize the image when needed.

1 'tyll.hliqht ' -
The hew vk image.

[ style width ' l— —_— i.
I X "
The width of the vock i"ﬁ‘-\/ .

There's a at yle object for every element on s web page, so you can -rr::lc }‘:T:ﬂ'[' “"':: for the
necess the widih and height of any piece or part of a page. Bul o to atr.::ﬁl .‘{hct k ;
aecess styles, you first peed o access the web page element isell in style S
this case the rock tmage GF vou hiven't disvploaded this yer, get i Properties.

o it Fevvesehead fistlabscom Asoks s /) This veeuires the handy
gatElementByld () method of the decumant object:

<img id="rocklmg" src="rock.png" alt="iHock" ... />

.. This tade aetesses the
BB € newnt of the vork mate

document cgetBlementDy Ld ("rockImg" ) S8

To change the size of the iRock image, just set the width or heighi

property oo vidue, Setting vither property alone will work, Set the heigh

Becinse thee otlier property will automatically seale itself 1o image {o J'E?J ir.il:dw votk
kewp the imoge' s siine proportions:

—

document . getElensntById ("rockImg") . etyle. . haelght = "100px";

4
wdth it
don t have to sek the w
f:ﬁ 3:; (aled and stay propev Lional te

he pEw htlﬁht
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explaring the client

The iRock should be sized to the page

Yo still e’ have acaleutation woose o alier the rock image size based upon the cliem
window aize. Simee the ok sige must change in proportion o he clieon windome s,
wie wate to st He rodkosiae as o percentage of the client window size,

B shyotilel ot Bases thie ponck sides o e wichth or Teaght ol thie elient wineow? Sinee
broswsers tend 1o be more tghtly constrained vertically, it's saler (o base the mock image
size on e height of the client window.

T*:diﬂ::ﬁht- (clientWindowHeight - 100) * 0.9 = rockImageHeight
d
-~ P

|00 pinele 0% of what's
left vertically

4

Tlos caleulation accouns for the vertical spacing of the rock on e pogs
(VOO priels), wned then sizes the vock image o 0% (0.9) o whin's left,
Soanetimes caleabations like this veguire a inle el and error toctest e
aned Tl ot whind works bisst, You'll hiwe 10 by and youer 1800k 1o see low
it wisrks.., bt [irst, there’s code wowrene,

Write the code for the res l zefock () function, which should
resize the rock image based upon the client window slze, Alsa

add code to the onload event handler to call resizeBlock () in
addition to greetUser (), which was already being called.

r function resizaRock({) f

L]

<body onlasds

o a g

</body>
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sharpen solution

mn Your job was 1o wiite the code for the reslzeRock ()
function, and alsa to add code ta the onlead event

handlertocall teal za®ock (1. Don't forgetl to make
sure greatUser () still gets called!

I:li rl.:ﬂd";i:; ':-;,: The [D of the votk

L d tﬂ E't
the tlient window heaht image i3 wse

the mane elewen

tunction resizeRack (y 1

.......

Two different Funebions are
galled when the ?iﬁ_t First

Subtract 100 pinels

the 0% of
‘Lﬂ 'I:ﬂ iﬂﬂﬂhh{. Eﬂ' 'H'I'E'
rﬂd‘ﬂf.l; stzn :-El:‘n:tl_:t ?{Y‘tlﬂ-ai ?ﬂ.‘l—‘kﬂﬁl‘l ﬁ'r r"“ilnlnﬂ
t,:d: to an event the votk window sizs
\l“llﬂ' FOINIS
The set Timeout () function allows you to create »  Web page elements have a =t v 1e object you use lo
a one-shot timer that triggers JavaScript code alter a set style properties, such as width and height

PAvioE. X menas stapeed s The chent window is the part of the browser window that

s o setatimer that repeats at a certain interval, use displays the web page and nothing else,

satIntervi , which will create an interval timer
sLintexvalitl : You can access the width and height of the client

m Always specity tmer durations in milliseconds, which are wiredow using the body , clientWidth and
thousandths of a second. body.clientHeight propesies of the
dooument object
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Your iRock...evolves!

With vour code chinges, the ok has evolved 1o

aclapt o ench wniepie browser enwvironment, Make
stire you updare your 1Rock, htm wvailable o
fittp:f £ieveresfeadfivstlabs, com S books /i /) v manech
page 104, and then load it m severid browsers

and dilferent wineow sizes. Try it om on your shiny

1 Miene i vou want, too!

The uze OF the rotk
—_——

ateording to the size
( ﬂ'F +_'h¢ browser window

imane mow varies

Q: | still don't get the point of the
100 i i iRuck inage siev valuulalion,

What's the deal?

A: The HTMLICSS code for the iRock
page places the rock image 100 plxels down
the pige o that it st jommed against thi
top ol the client wintdow, The calculation
aecounts far this aesthetic positioning Ly
subtencting the 100-pixel clfsal batore
figuring the rock height as a percentage
(904) of the chent window height, There's
nothing magical about 100 pixels, i just
happens to pasition the rock in o good spot
o) sk beowsers,

the
Dmﬁl;m(ﬂ?iest‘i@ns

0_': CCan | change the size of anything
T want using thin w Lait Toand fe Lol
CSS style properties?

A: Pretty much, This hopetully 15 starting
lov give you & clhue as to how powerful
JoveaSeript can be whin it comes 1o
manipulating web poge content. n the case
al the IRock script. it's the power o bring
abile 1o query the client window lor it sz
and then using it as the basis for changing
the size of an image,

_'I' =
I
!
II. -
!
.
|
Ulsers are no Jonger reporting problems with ther pes, aned Adan's just
abour ready (o give you a ton of stock options. Evervone is happy.. [or now.

exploring the client

0_5 Why not just change the iRock
iy s i JavaSuript code i U Ddad
of thi: page, s opposed Lo using the
anload event?

A: This problem has 1o do with web

page coment nat gelting loaded until the

an L ooad evend fires, So Il your JnvaScript
codi neeesses woments of th page, a5
the (Rock code does, you can't run any codie
eaflier than the ool oacd event
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dynamic sizing

So what happens to the iRock when the browser is
regized? Doesn't the rock image stay the same size?

Mo, the rock size isn't dynamic.

Sogne wsers o bovne to restee ther browser windows, and he
ewk won't clumge stze whien thas appens, These asers won't be
by campeers, That"s because the rock e size i only aleredd
when the page livst loads, in the onload event. From then on,
notlung that takes place results o an mage resize. Unfortunately,
wir're bk to where wis started:

The vock image shayy
the same size when the
browser window it vesized

A T Vel PR
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exploring the client

onresize is triggered when the browser’s resized

Lo order Bor the rock Tnage size o maintadn its size in proportion 1o the client window of the
Bromser, your seripe peeds bo know whiens the oser pesizes their rowser window, Browser resiges
are communicated vstng an event called anreal za , The onreaslze event s leed whenever the
Dot swinelony i peezed, and 100 just wlint vou peed 1o carcly i oveder o eesige the rock image
when the browser window sige changes,

M—M- = ﬂ,—

e @uRe i

Resizing the browser
window fires the
onresize event...

size!

«Which causes the
event handling code

/"'_ to be executed.
€= ©

Tor pespond woan onresize event, just assign JavaScrip
code w the onres i ze aribuwe of the <bady> g,

@ One of these things is not like the ather, Which ane b [t and why?

onload onresize cnclick

<bady onreslze="doSomething():">

e T T TR T T O T T H BB BE B PR L T g e pus i e AEFARSFFEFFFEFB R4 H FE R R EREEE BOE P
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you gotta know when to grow 'em

- your pencil
&htwn One of these things is not like the other. Which one is it... and why?

—

@ onresize onclick

The onresize event resizes the rock

Now it's tine fo reap the rewards of creating a funetion that resizes the

rowk mage, Tooresize the ook image mresponse oo browser window

resize, you huve o call the resizeRock () haneion i response o the

onreslze event Tritneved when the browser
\f Trigaeved when the page First loads \[ window is resized

<body onload="resizeRock(): greetUser();" ONfesSige=YresizeRock{)s">

The vesizeRoekl) Function KT‘ . o
i still ealled when ow tan tall move than
Fivst !oad:{u 1nfhamt${ one fiete of tode in Now the vesizefoekl) funiLion i
the voek imdge EZE response +,|:| an pvent alse talled ahT time the hrau:,n-

vindew 18 resized

The 1Rock’s image size now avtomatically adjusts
whenever the user changes the brosser window size,

The onresize event makes -
it Pnssil:le to detect and

respond to changes in the
browser window size.
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exploring the client

Be careful
when resizing
images in

Watch it! Javascript.

This is especially
¢ important when making small
. Images larger. The quality of the
i Image can sometimes suffer,

" "
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

K Jii’.ﬂg"ﬂf‘t deteets a Eh.inl.at in
the tlient and then dynamically

albers web page tontent in
reiponse to the thange.

Sweet, customers are
gonna love this. Got any more
cool ideas?

onresize!

A s feeTing the Tove Tromm mse s who pnow vealize Ul the iRk is
e o varsions i beowser siee. Notonly dies the Roek siee
innitsally ackjose o Be the Broswsers elient windomw, T it dynanmeally
adjusts il tae bser resiges the browsen
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temporary browser amnesia

Have we met? Recognizing the user

The iRock size prol soms are now a thing of the past., bt whiat
ahonir when users elick the IRock more than onee o keep it
from teeling lonelv? And when they come hack o the rock alter What is your name?

restarting thew compute!
The usev fiest -
e e the iRotk and (Cancel ) 0K

enters his name

Why don't you
remember me? Didn't
I make an impressian?

The Kotk responds
with @ pertonal It is good to meet you, Paul.

grectma -3~ S
riendship s born!

Whe's Paul? De
I know you?

the Hotk ne Inmagr

remembers the uier

Exen though the iBock has defmitely met its owner ot some
Y }
puint in the past, it is someliow lorgetting the user's name...
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exploring the clent

Every script has a life cycle

The IRock’s memory Bss s related wothe lite oyele ol aserp,
whoehy alfecrs the diat stored i the sedpt’s vagiables,

T"It I.'R‘uw:cr [T
T |aunthed — $he page
has yet 1o load, and

T — sy the wser needs o

enter the URL

IFock.him|

The page is loaded from
the web sevver—HTML,
(55, JavaSeript and all

Ja\'aSl:'ripi c[esiruxs ALL
variables when the browser

et s closes or the page reloads.
JavaSeript tlears =
wp all variables, and
the page i tlosed

O

The onload event
Fives, JavaSeript
variables are treated

| and ini E‘-al.'ud- c‘l
'I;'nc browter or \

The wser closes

veloads the page

- ;@gwmn
PTOWER

So how would you tweak the code to fix the problem
of the iIRock forgetting the user's name?
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¢ Is for coakle

Cookies outlive your seript’s life cycle

The prolidem thie we've aving with the iReock has aoname, aod 0 called
persistence. U awctually W08 the bk ol peesistence. Sometimes vion peed
chatan thiae pever really goes nway, Unfiwounoeely, JavaSeripe variables are
Meetivn, anel nve diestroyed the et e Dowser cJoses ar e poge
relreshiss, Browser cookies oller oo way 1o store diti persistentdy so thon i
lasts bvend the life cyele of a serpl

A eookie i oa piece of dati stored Ty the broswser on the user's computer, | 5 / ’
Clookies are o lon ke JavaSeript variabiles except thar conkies hang -~ -
ol alter you close thee browser, reloud o page, toen ofl your compires,

rernodlel vour howse, ete. This makies coukies a handy aption for sworiing - N

the tiser's time i the tRock serpl.

@ When the browser is tlosed,
he seript wirites Lhe user

"'kamt ‘tﬂ a tohie o\l‘
. i\

Wkn +_|\; Fa I!.
i later, Lhe h'l-tr
ndme Cookir it vedd From

theiv is
heiv havd disk. Kosl

The browaer maivtims
a collettion of cookaes
that have been eveated
by different web pages

_- The browser stores bhe wier
po— name taokie on theiw hard

Hard disk disk for safe keeping
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T EEmiL ™

/

A temporary JavaSeript variahle is fine o use
while o oscript 1 running, bur you need o siore it
away i browser cookie f you want s vidue
last eyond o single web page viewing Initialize
the warialide with the cookie value when e
sertp first starts, and then write the variable
vitlue bk e the cookie when the seript finishes,

explaring the elient

7 Start 1161'8!

The 'Fﬂ‘!": 'h'nf 'l:hc WEEr
meets the iRock, he

user's name is shoved in 3
JavaSeript vaviable

N

Iy mame i then sboved _—a o
T;h: :::i'nlr, 1o that it tan be meet you, Paul,

displayed by the votk )
! \ KQ

"R

@ Write down some other kinds of web page data that you might

store persistently using cookies,
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variable and cookle faceoff

Fireside Chats

&

Variable:

1 o't nricderstand why we're alking - vou dan’
veally have anything (o do with JivaSeripe.

| wee where vou're headed, You think tha 'm
somehow a lesser data storaee aption because 1 el
clobbered every tme the browser is closed or a page
15 veloaded. SAlL 1 am vy accessible,. onlike some
people,

That may be, but don’t you live i tight quariers
pmonig a bunch of other cookies?

“.'r'll. i the ruriors are tede, o Gilkes a lon o effor
tos Jonsk upr asangle cookie.. you'ne all just stored in
o big list, What a pain! That's what | mean by
inaceessible,

Tonight's talk: Variable and cookie weigh
the importance of persistent data storage

Cookie:

Well, vou've hall vight. T deliniely do my ihing
without the help of JavaScript, but | stll have an
mmportant connection to JavaSenpt, wo. | provide o
iy o store dat persistently, And ag vou've proluably
liggured oun, JavaSeript wn't big on persistence.

lawccessibile ® 1 alwis vighn there i the browser,
reacy 1o be called upon il any Hime,

Yow., and?

Well, veah, s cookies e storedd i big Dist, bt we
Frnve vnnegiee mmnes, so s ot all that T tooget
ws. Yo just bawe o Baes ey to break apart the Bst
i find a particular pame.

wution Write down some other kinds of web page data that you might store
persistently using cookies.

User [D, shopping cart: contents, aeographical location, lanquage
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Variable:

Right, but that’s the problem, There are no lists
o iy Ui mvolved macoessing me. Just call oy
e, and I be e

Permanence w great but it doesnt solve evervday
problems, When vou really think about i, not all
et ek s nlu-.]]}' meicls ton lst Foirevers Tn Facct,
s wsally moore efewent o store data temporarly
pnned Bew it g soway whien yonre lnishied witls b
Tha's where Teome ot play, Pim the ultimaie
temporary storage medinm for seept doto,

Torteresting, Tt how docovou think tese stems got
aileleed o the sh I]]I1i_|||.l" CAre ey hl"p"i['l with? Musit
shopping cires rely on ome o store emporary dan
thrrmghout the shopping experience. o just as
impartant... maoyhbe even more important. Even il 1
dor tend to forget things o little more quickly.

I think you've right, We salve dilferent problems and
really shouldn't ever be competing Althougl, 1 luave
o anchimit, 1 stall prefer ooy case ol accessibility over
vour ability to store things persistently,

What comversation

exploring the elient

Cookie:

Yo don't need w sing, 1 ger the point, But here's
thie rend desue, When vou store something i me, |
always permember i Tt doesnt maer 15 the Drowser
14 closed o the page i eeloaded, T peemanent...
bidesss e vser chonses o clear oul all conkies. B
s anothier ssue,

Whitever.. 1 think vou're underestimating low
important permmanent data storage can be, Haven't
youb ever been somioeed by the miagie of vetarmimg
ben v shropping coart davs after rossing, cnly i lind
everyUhing sl there? That's the kind of e |
ke possililel

105 starting to sound as i1 maybe we complement
cach ohien Falwaivs s Vo s o niimesis,

Yo corahdin't pesist o pranting jab, eh? Pl ke the
Foigeht wonandl el pest easy Koo thiat as sonr as s
pregge e you'll forget the entive comversation,

Exnetly.
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client cookie storage

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.

‘l.ll |]Il' STV '\-l"\. |]I1' SEeTVIET i'i il "."iil.l!ll.l.' l:'llﬂ'il'l]] E;'I[ :-r1||ir||._l;1].|[:|
persistenitly, bt it can be overkill for srnall preces of infirmation
h'”l‘l“l."' |I|H.I (RN |I|I' BETYVCT |4'l||liH'\ ]IIIH.'.IlI|'|i|||!|I‘L'. '|'||:ll'k. (&1} ] ||||'
BV .|LII[|U' '|'|.'.I||| il \l-lll'qlL'll' ||b|"ll||'||l|I I|ki' |I1||||JI|:IiI"‘\I', ?'Il'|1.'l'"|'
progeamming and database storage are o bit much for storing &
piece ol data that vou want to perstst for a :-ill1|r||' client s i'i] i, like
the viser pame in the IRock seript.

Cloolaes wlloay yonn wostore divtin perststently o e clicor witho
even volving the server, Notonly thiot, b users Tuve e abiling
o clear ol cockie data on the browser 15 they want to get oid of
wlormation web pages have stoved persistently. This iso'e possible

Handy persistent

Qﬁx + = data storage on

JaaSeri®l  Cookje the client!
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exploring the elient

Cookies have a name and
store a valve...and can
expire

A vcowkie stores o single ||i|'1 el clata unile Nama
i uepue v, muels Rke oo variable, Unlike The unique name ol the tockie

a vartable, athoweh, & cookie can have an 'fal e
expuivation date. When this expiration date " — w/-— u

arrives, the cookie 1 destroved. Soin reality userName = Paul The value stoved in the fockie
conkies aren't truly perianent, thisy just Expires 3/9/2009
live lomger than variables, You can create P = Ex-plraﬂu“ date

i cookie without an !'K!]il'-'llilirltl dhate, il this
mikes 11 act Just ke o faaSerpt varmble
1t pets erased when the browser eloses.

The date when the tockie expires
and meets its demise

Ciookies are sured am p user's compater is
o Db lownwgg strtng ool test thu 8 assodciated
with o wih site (o dopan), l'::u'h i Irlll-li.l'
et [rom the next by a semicolon
i1 1 The sermcolons are the key o reading
thirs HIL'.lI. the cookie st and |Ill||ill.|,!; ol i
'h.llill.,[ll' conlie,

Cetting 3 sodkic's expivation

to the Future i = 1403 T o Item1 = Flat panel television
date far in rand Expires 6/25/2010 Expiras 9/3/2008

makes it more pevmanent Expires 11/4/2008

L9955

300%

Tl

-

i

Suiee all vookies are stored o e same pliace, extmcting a
specilic cookie reguires w liode sork, o there's i recipe sou
can lollew thad makes rescling, wreiting, aned crasing conkics
[iss elintimting...,

| rladll'.‘unkj_e“ ' ' eraseCookia () '
I writeCookie () '
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baking cookies with /s vaScripr

Rm m Here's the cade for three cookie helper functions, wiich allow
- you fo write, read, and erase conkies with rase, Sometimes the
m Wisesl apprvach 510 coast on e winrk ol others, Take this rEL'ipu
' lavadlabsle five cowndiiad fitgp Lo deeadfiitfaba com /ol i g
[ ckay if fou don't ?,t*- all anid make the most of voutr Bomenade cookie fumetions.
of this now. you'll understand The
1 by the tine you're through " expreaed a2
! -1
the book T mber of da'_,u {T;
Cookie should ey

function wrlteCookle (name, 1.r.11l.m..1 .j:‘ys: ;D e anibliE SEa
] i o expleatlion g i L
// By default, there is no
var explres = """y

{f Speclfying a ntumber of days makea the coockle persistent
it {day=s) |

This expiration
. date = paw Datel) § G . date is ¢ £
:Jl:isisu-:ﬂmeidﬁtﬁ-qé"—ﬂm":”“ U SORER R RSN 0 ASITSERRNIY I”fﬂonmi':ﬁht:‘:
GRS toGMISEring (14
explres = "y explrea=" ¢ date,toGMTString(}y M"-bﬂordi:f! to
i !nl"l:lttwdl, and then
/! Bet the cookie to the name, valum, and sxpiration date adding that Pumber

i - i = 4 M ath,-.l,l"":
docupant ,cookle = name + "= ¢ value + explres I B

B’t I‘.'h.'l‘fn{ {I-'IIE.
'

funotlon raadCookis(nams) |

/f Find the spaclfled cookie and retuen ite value The tookie list

var gearchMame = name + M= &= iy broken e

var coolles = dutument.co&hie.spl%t[ 3y inliddial snekis

for{war 1=0; i < ecookies.lengthy i++) | hjflrfi{bnﬁ'r}_
var ¢ = cookies(i]; alp,.,,: il
while (c.charhAt[0) == ' '}

¢ = c.substeing(l, c.length);
j 5 == (]
if (g.index0f(searchiams) v i e
raturn c.aubasrring (seacrchName.length, c.length]
]
returo nully

functlon eraselookle (name) |
/f Erase the speclfied cookls
writeCookis {name, """, -1);

Files tontaming onby
i JavaSevivt tode ave
f:: ety ool .Eted with
Fl ;,? c,F:lf: o.M cookje,js a s tile extension
date (- days) “prition Create a blank File, name L}/
it tockie yu, and add ﬂ'ﬂ-

tode to 'gl\t File
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exploring the ellent

Your JavaScript can live QUTSIDE
your web page

When JavaSeript code i stored in i own file, vou have 1o import
i it iy webs page that plaos on usiong te code, So i the case ol
the eookie fimctions in cookie. = you'll need to import them

into vour 1Rock.hitml page. This is done with a variation of the
<acripts> uys

Don't, feret to tlose
with the </sript> tag

<script type='"text/javascript" sro="cookie.ja"»</script>

byve of the strpt tode
T;h:lu::: tent/ypvaseript for :"**‘:d-t If the file

5 on Inms ht i { q,d
JavaSeript code sy e PLF_ tode,

Do ﬂﬁj Make this When you mmport external script code mto a page, all of the JavaSeript
sddition Jm your iRotk html, II.:['III:' i the serip Jilq'lirq mmserted nside ol the -:.'-h:lr i l-"t'f g in the

and make sre Lokie |8 s in Hl h!l. covlin, Just s 0 von hadl placecd tie code directly in the wl'lrp.:ml'.
bhe same drrlﬂtm"f Any thoe o hawe code tha cowtbed be ased more thive one page, 10

wood i po pliace i an exiernal Gle and import the Gile i the pages,

r <htm] >
o hﬂ'ﬂ_l,‘j ]

< F T
\:....* ‘titlexipank - The Virtual

> Ee

'Iu -
Fet Rocke ititles

.._m..._.....;..i.l.t.f’javﬂcript" Sroc=Yegokis :‘;5";;;;‘-"“ ipts |
| . Foripis> ©
"'—h{'l‘lp"' Cype=Mtay i T e P :
Cext/favaroy "2 i

Var UsarName; i S F:

S
funece

— Th.g ||nru1 I.".Ed
1.ﬂ_n?l. Lode Eﬂh

kImg") ?!aﬂtd into the

Img”) .style. heighe -

t - 100) 1 E;:E ght yage when £he

?il.’-lt 1 |ﬂﬂd!d

ion FasizeRook() |
du{i‘lrn:uht.-_rﬂtEIrem:-:-ntEi}rlL!r“rx;l"

documene by. o tedah
| .J:-r-ﬂ;.njienthe:-:_:h

functiop Freatlome (1

Write down why It's & good idea to organize reusable code into an external file
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pally want a coakle?

Writer down why il's & good idea 1o organize reusable code inte an external file,

ption  Code vewse, easier to maintain since it s in one place, better organization

R

Greet the user with a cookie wnatiame % Pack

Expires 3/9/2009

'1|i!I|' “I‘I'II.‘I i IHlklll'-I]IFH'i'II'II Vs “1 |hl‘ III{.I i k LN ||l| 'h-” Lath “Il'1'| IlH'
wser with o personal greeting, asuming thewr name has aleeady been
stoved o conkie I non the greetng can just Gall back on o generie,
tmpersonal greeting 10 the best ol both worlds!
Read the uter rdme

Cevipt
Jauabtrip asberie

vaviable. \' sheve 1k n a variable
userName = %\

This i either the user
naFme.. /
Is there a user name? e merthing

=

Personal Generit
It Is good to meet you, Paul, Hello, | am your pet rock,

&

o
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explaring the client

Cade Up Clase

The iR ek UEEY mgdme tmll'l-t

' needs 3 deseriptive fitle
The areetidser!) Furetion is e destrip
mE?E:mHI: for areeting the '|:h;t~|-E won't aet mistaken
user when the page Fivst loads thould you ever need to add

move tookies to the seript

function grestUser () | K—J H','; ok addlbun..:l:il

HserName = teadCookle ("irock uesernams") o
if (userNamea)

alert ("Hello " + userName + Y, 1 mlased you."™);
t"]."."'

alert('Hello, T am your pet raock.'):

)
T]'\f ItEﬂ' Fdme g :
vedd brom fhe yy It @ user name rt.i":,l d
3 id
and stored in the ¢ exist in the tookie, show
user Ngme ¥ariahle The user name (s Em i d Perional gﬂrtmg

whith means the cookie didn £
ghist, whith mEans we have to
ae wl{'.'ﬂ a ﬁtnﬂ'n‘. Erul,:m?]

greetUseri) is cookie-powered now

Whist's really going on i the greet Uger () Rinetion is o data duel
st v variable and o cookie, The user’s name i cead om the
cookie md stored nthe variable, But you can’t count on the cookis
bilding a name... what i s is the fiese dme the script has run angd
the tser lis fever entered o mame? Thies why the edde checks 1o see
il the vargable veadly gon oo maee Do the conkie— Uads s e Geal thin
dhetermines whether the greeting is personal or generic
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touch-y touch-y

Pon't forget to set the cookie, too

Reading the iRock cookie 3 Goe and dandy, bot voo've soll gor i sel

the conkae i the Gese plaee, The coakie weiting shoubd wike place e
touchiRock (0 funetion, wlich s called when e oser clicks thie pock
image, The touchRock () funetion already prompts the user t enter a
matne —oow 1 needs o wrine that nume 1o a cookie alier it's entered,

Cade Way

[Jr (]ﬁ‘u |I theve isnt a
wier nadmi, wE
I‘tld t.u at‘li. I'L

-Fm the user

Fl!"d'. Eh”ﬁ" -Fl'ﬂ't — LEE

£ heve's @ user name I£ theve 1s d uier nime,
thank them personally
for the attention

function toouchBock() |
LE (uaerNams) |
alert ("1 like the atveption, ™ + umerName + ", Thank you.")!

|

alap |
Cheek 4o peerName = prompt{"What iz your name?", "Enter your name here,");
make sure 1Ef (userName) |
the ““-/ alart ("I 18 good to meab you, " + usarName + ".")}
ill'.“:ui“'f writeCookle{"lrock username”, userMNams, 5 * 365)y

!n";trgd a | |

document.getElementByTdY " rockTmg™) .81

Fidmg

= "rock_happy.png”;

setTimaout ("Hocument . getflementByTd (' rockimg' ) .sre = "rock.png"y",

5 e G0+ Ynoo);
* / \
Theve is 3 name, This it the same Lookie
The vier name

so areet the wser name used {o vead the calue is wwithen Keep the waer
and then write the tookie. Cookies don't Fram 2 vaviable name Lookie dvound
name to 3 tookie uke r.ar-:f{:au. the 'r: Fdr 5 years -

move Jike HTML [Ds
Thi Lunttion is galled

when the rotk image
& uddad

<img id="rockImg" src="rock.png" oneliock="touchRouak():;" />
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exploring the client

un::lmk
In miany wiys the touchRock () Tuneton plays o reverse role as the
qraagtlaar () uocton, at beast o eems of cookies, The usar nomne
ks

Th!‘ uEPY f_|,¢
H\: |Rp¢k

i entered by the wser, stored inoaovirdable, aod then written woa cookie

Is there a user name?

Yesl! No @

I like the attention, Paul. Thank you.

&

E‘EWE tllc uSeT
input in @ variable

userName = "Paul"

\ Weike +he variable
@
-—

It is good to meet you, Paul.
ok )
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hands off the cookio jar

Just because
you can,
doesn’'t mean

Cookies affect browser security

Alrthowgh most iBock vsers are l||!'i|tr.'|| with l.llllki.l‘H.nl"ﬂ E e Jow Wa.tcl.l i.t! you should.
ey boss, a few users have ouestioned the seeority visks of conikies :

This 1= o Gair cpuestion sinee personal din often gets sioved i conkies, Aj'thaugh you

bsuir thee h'.l||'|1'!. 1 bt cookies do not Joise G s Eriy risk, ol Jemst o can SfﬂrE-Eﬂ}’mfﬂg in a cookie, :
i terims of accessing sensttve data e ks stored on yonr coapites ] they arent terribly secure in '
However cookies themselves aren't considercd sale for storage, so it's terms of how r.h'eylsrore data.

ol a Ht'-rbl| i to store sensitive diada o cooki ' Soits ﬂﬂfﬂ‘gﬂﬂd idea to store

sensitive dalta in a cookie,

b H
LT EER LT TLEE T Addd PRI REEEE AR AR bR R AR BiE

A cookie is just a piece
of text data stored in a
file on your computer

We interrupt this
broadcast to bring you o
message about JavaScript
security,

Cookies can stare personal

Since cookies aren't ﬂ' but ﬂl'li,' when users
Although cookies are executable programs, have knowingly entered data
typically stored on a they can’t spread into a web page.
hard disk, they can't viruses or worms.

touch anything else
on the hard disk.

e B

N
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(-\}_: Are cookies always stored on the
user's hard disk?

A: No. But the hard disk is whisa the vast
rmajorily of browsers store cookies, not all
browsers have aceess to a hard disk, For
acample, some mobile devices wse special
rmemary inestead of Hard dishs lor persistent
data storage, In this case, the browser uses
persistent memony 1o store cookies. Even
s, from the perspective of the browser {and
your seripls). cookies remember their values
regardiess of how they are stored behind the
SCEMES,

(q:!_: How da | know if my cookie name
is unique?

A: Cookle names anly have 1a be unique
within a given wish page. This bs becauss
coakios ane stormd wih respect 1o the page
tht created them, including the web site of
thie page. This means the page is elfectively
part of the cookie name, at least in ems ol
uniqueness, Bottom lne: jwst miske sure your
cookies ane Lnkue
wilhin a given
page o sile.

he
t mbtre QE siions

(*)_.: Is cookie data shared across
dilterent browsers?

A: No. Every browser mainlains is own
uniquie database of cockies. so cookies

sel in Internet Explorer will nat be visble 1o
Firelox or Chpera

Q_: It cookies are so handy, why would
you ever store data on the server?

A: Fitsl of all, cookies are only good

fow storing eelatively small (ess than 4 Kb
chirks of test, That one important limitstion
ol cookios, Eyven more signilicant is the

tnct that cookies aren’t particulary efficient,
mesning thal you wouldn't wanl 1o be
constantly reading and wilting lots of data 1o
them, This is where @ real datobase comes
[ty ey, and databases typically live on the
server. 5o while cookies are grisat for storng
small pieces of data that don't necessanly
warran! storage on the server in o 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 aran't
destgnied with security in mind

exploring the elient

(*L: Is there any way o creale a truly
permanent cookie?

A: M. Like it of not, every cookie has an
expiration date. The idea behind a cookie is
nat somuch true long-temm data stormge as it
5 @ means to prasers dota i he mid-em
I ohvr wards, cookies are goad Tor stonng
data dor days, weaks, and manths. Il you'ro
dealing with data that must linger lor longer
periods of tme, you may wanl to store i on
the server instead. I's nol thil a cookie can'l
store data for years, i just unlikedy that the
Usar won't upgrade computers, renstall their
Biroyesar, or otherwise clear oul cookie data,

Q_: Enough about cookies...is there
any downside to storing JavaScript code
in an external file?

A: Mot recily, Howewer, Keep in mind that
the: geil waih mxernal code s 1o make
easier (o share and mainlan the code when
it needs to be used in more than one weh
page. I you e dealing with code that only
appears n o single page, you really don
benihil much from moving I o an #dermal
fle. That is, unless the page Is particularly
miessy and you just want 1o break up the
code lar your own sanity.

\SIII.I.IT POINTS

on the user's computer,

beyond a single web session.

A cookie is a piece of text data stored by the browser [
m  Cookies allow scripts to store data that survives .

s Every cookie has an expiration date, after which the
cookie 15 destroyed by the browser.

Maving script code (o an external file is a handy way to
make the code more reusable and maintainable:.

Cookles 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 its security concerns or limited Twowsers, a fow (Rock users nren’l
ahle to benehe from the cookiespowered R0k becase cooldes aren’t
oviilalale o e Browsers, This preseai o big problem Beciamse the iRock
SETIPE GAKLITIeS e o Fras conkie st 11" o ainne Ter the 8ok 1
be dependent on cookies o memory, but o's unpeceptible 1o not at least
ler conkie-less wsers koow they’ve mssing ot on the full ock experience.,

Every user left out
is one less customer.,
that's unacceptable.

. '.'_-.- r
The good news s that the browser has a boolean property you can check 1 "i P
" & e 1
b wee i cookies are avatlishle. The cookleEnablad propEerly 1 par J {l I'.I'l\ |,\
ol the navigator object, which provides JavaSeript with iformaion |

ahont the browser sl
| navigator, cookieEnabled I

true false

When Eookies
ave available,
e is Buqd

ME - c.u-uk (F1l Jh"hl "

aﬂil]i}ﬂltl ]‘U"“ r"ht*'
vead av weite them
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exploring the elient

Write the missing code to check for cookie support in the
grestilzer () and touchRock () functions. Also add the
misding coda in touchRock () to let tha utar know that
cookies aren't available,

function gresatlser ()

YRR %

1f (userdame)
alert ("Hello ™ 4
alsa
alert{'Helln, 1

function touchRock!)
if f(userNams) |

glee |

1f (userName) |

userlName + ", T missed you, ")

dm your pet rock.');

userNama = rEﬁﬂCDDHLEf"ltOCh_UHErﬂﬂmE"]J

dlert ("I like the attenclon, " +

userName = prompt {"What 1s Your name?",

alert ("It is good to meet you,

duuumenr.getEiementEyldt“tmchlmq“J.sr: = "rock happy.png";

seLTimemuL{“detument.getElementById:‘ruckzmq';,grr =
5 * 60 * 1000); ' i

userMame + ", Thank you.");

"Enter your name here.");

+ userMName + ",");

= “tock.png's",
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sharpen solution

W“ Write the missing code to check for cookie support in the
grestlser () and touchRock () functions. Also add the
missing eode in tonchRock () te let the user know that
cookies aren't available,

IF ookie su Ft?url it avatlable, vead the
usey mh-: the iRotk tockie

function greetUsac() |

IF fniﬂlﬁi{m‘ tﬂt:ﬁﬂhttdl

useriama = teﬂdkﬂﬂﬁlﬂﬂ"l ook psername™);
1f (ussrHams)

alert ("Hello " + userName + ", I missed you.");
elas

alert {'Helle, I am your pet rock.')y
}

tfunction touchRock() |
if (umerName) |
alert ("I like the attention, " + userName + ". Thank you."):
|

elasa |

nserName = prompt ("What is your name?®, "Enter your name here.");
if {userNams) |

alert ("It is good to meet you, " + userName + ".")7 ¥ cookies ave

wpported, weite th
»F { p-.aw:,:{pr e,wk»cEnabIzd.J {——-”——‘_”—_\—— wier nime fookie. ’

1ae

¢ userName, 5 * 365);

wrlrpluuhle[“erﬂk ugerrnamea”
else

} I\ Let the wier know ‘H'ul{: ﬂ'«:rr Iar,k of
I tookie !l-u'ffﬂl'{ will limit the iRotk
decumant ..getElementById ("rockImg™) .sec = "rock happy.png":
getTimeout {"document . getElementById| ' rockIng') .erc = 'rock.png';"

5 + 60 * 1000} ; '

tMa\f-: the Funehions in your
iR otk bkl ?‘n'lﬁt look ke
s then Lest Ehimgs out
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explaring the elient
Lﬁnm ire

ne
Dumb Questions

Q: Can you check for client cookie suppart based upon the type of browser or
the version of the browser?

A: Browser detection is a slippery scripiing slope that ultimately leads o unrebable
results, You can't really trust what browsers say about themselves when | comis L
versian information. which makes the navigator.cookiaBnabled propedy
the only truly refiable way to check for cookis suppon.

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 had news to the user
w oworth s abul lost i tevms of wser sacsiaeton.

Sweetl That's a graceful
way to deal with
cookie-less browsers.

806, Rock-TheVinusPetRock (=)

-
Cuokles aren't supported/anabled in your hrowser, which

means | won't remember you later. I'm sorry.

Pﬂahli 'I"litjl‘]'
aﬁam- a Tm'
tollecked another
vite payeheck

u'F—JFrnn{ about what

€ Lifr |y mn|g|h5 Wf‘, on
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rockin with IRock 2.0

An iRock fit for a JavaSeript king

Youw've really put some wear and tear on your JavaSeript shoes stepping
throigh all the code pecessary e making e Rock o soecess, Witl)
i Betle help from the chient, tough, the iRock s now more peal
ernotiomilly, b lost e sizing inconsistencies, and bus even fmproved

Browser metrics
and CSS style
properties

give the iRock
the ability to
conform to its
environment.

il= oy

@

Timers expand the
iRock’s limited
emotional range.

Thanks to all your
hard werk, the iRock is
now a rock solid pet.

Cookies allow
the iRock to
remember data
beyond the life o
cycle of the script. 9

It iz good to
meet you, Paul.

userName = "Paul"
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exploring the elfent

* JavaScripterass

Take some Lime Lo sl back and give your right brain
something to do. It's your standard arossword; all of
the solution words are from this chapter.

Across Down

5. One-housamdth of a second. 1. This kind of timer runs a piece of code repeatedly,

1. I'm responsible for managing the list of cookies. 2. This function allows you to create a one-shot timer.

8, A JavaScripl mechanism that allows you to run code aftera 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 firecl
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 JavaSenpt code

from a Web page.
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JavaScripteross solution

Q JavaSeripteross Solution

]
N
il
i3
R
v
A
e

i
OoOOooaono o
L

L 2
BTV (MF R B S
a O il

i3
i
T
il
@
M
i3
0
v
T

o 0 O
ﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬂﬂgﬂ

o N
-———ﬂﬂﬂﬂﬁ%k—i“ﬂﬂﬂmﬂ
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explering the elient

B vogeten: DD
Fold the page vertically M

e wp e foro bralai Wlt:,r should JnvaSm*iPt care ahout the client? o~
and solve the riddle.

- “',Ii d mEE{Lnﬂ nJ: the mlnds‘l e .

The client is where JavaScriPt code is run,
which means that JavaScript lives
on the browser, This is a positive
thing because it means the server has
less to worry about, such as storing cookies!

you are here » 133



4 decision making
X *'
If There’s a Fork in

the Road, Take It

Who can resist a man
in uniform,_but wham
gshould T chopse?

Life is aii about making decisions. stop or go. shake or bake. plea bargain
of go to tral . without the ablity 1o 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 enlered and book
her a trip on a Sasquatch expedition? Or else do | double-check that maybe she really just
wanted 1o ride a bus to Saskatchewan? The choice i yours to makel

this is a new chapter
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Pick mo plek ma

Lueky Contestant op

gy fonclipy s o
i i

e on dowp!

ling 1, Bitme sy, Hitting Mike g 1y

Pisode of the iy

al,
Ky htestagg s bt 1y P ’mm-u
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g
°
secee
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.thlllll,.'_’l VOUTe gy by oy L=

el of yogy syl
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decision making

Choices are all about making a decision

Dhush, o' written clghe there o s cael! Treoe, b you've taking for granted the
fiect that thie ot can make o decision Liaed onowhor mome appears on e
carel. Tha’s becase he's human, and peaple excel at processing mlormation
and making decisions, 10 e ost wis aserpt, things wouldn's be so easy

The name on the tavd
redults i @ decision
to thoost Evie

Thir qpuestion s really (his how does g soript use o prece ol ioformation
s thie Taris Ton taking o action? Konowing which nome appears on o
particulon carel s only hadl ol the answer, The other lall owolves being
ihle o evaluate e wone on the card, and then choose the contestinl
wilth the matching name, i this case Frie.
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If a decision is neodod

"if" this is true... then do something

Jovaseript s actually quite adept anl processing information and naking
clecisions, aned one of the wiys thas happens s with the 1§ surement, e
LE stawerment allows you o make simple decisions, condiconally runming o
priece ol JavaSceipt cocle bosed ggon o trae s/ Talse e,

[£ the test ends

hf‘ hl:’lhﬁ -ll:"l-it,. du
If (true/false tﬂ“w
Do something;

11" vou loek a the game show example through the lens of o JaaSeripe 1
staterment, your end upowith code [ike this

Cheeks bo see if fwo things
ave equal to eath other e

S

There's a mat hi .
\( v _Evie
if (chosenContestant == "Eric")

alert ("Eric, come on down!") i\

Neo semitolon sinte this
izn'{ aﬂ{:n.‘u“y bhe end
of the if statement

The rue/ False test s
ahuays plated between

parentheses This is the end of

the if stabement

Eric, come on dawn|

The 1_{ statement

is an excellent way
to mm[itinnally
run a ]:ier:e of code.
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decision making

An if statement evalvates a
condition... and then takes action

Fvery L statement sticks e the saome format, Yo e
this Lo alreachy whien vouu acleled cookies b iRock, but This ¢ede MUt
somehow

Ilt'|-|ll'\ ||Il' |'II'1-.1.L'I."I LA f f'l'i]llih fg 't-r F r
Ue o alEe
| if I + E { , + Test condition

sStatement

There are a lew things w keep in mind about the format of te 11
staternent. First off, you can only run one piece of code, and it should
apprear ndented qust below LE s the test condition. Although ot

strictly vequirved, i o good idea s indent this code so than you can quackly
see that it s part ol your 1§ statement, Here are the steps required w
carry oul a decision with an 1 £ statment:

Indert to make the Eade
easier fo vead. The indented
statement i part of the '

o Fancloss thes rve/ Balse test condition in parentheses,

e Indent the pexe line of code o couple ol spaces,

e Write the code e pets run iF the test condition 1= e,

Match up these 1 f statements with the actions that should go with them.

Exercise

Lt [hangeyl numbonuts *= |

LE (countDown == 0} iperiame = readCookie("irock ussrname®);
if [doputscring. ind=x0f ("dézep") 1= —L) awardPrize (b

L1t (testlcore = 90} =Eat ()

e (lgullty) alert ("Houston, we have LLIfE-off,"):

LT (winnetih alerc("she's lnnocent?™);

1f [navigator.coukieEnshlad) grades = "A";

¥
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exercise sofution

Match up these 1 f statements with the decisive actions that go with them.

vtion true if the il:"'h;. Eontain

the word "dozen

Lf [hunory) mbnbigfputs *= 123

tf [countDown = 0O} inerfane = rsadCookis("irdck usernzme")
[dopubiteimg. l i f AP {
LE ICQRLSCOr Jiik [N
LE {lguilty) dlert ("Houston, we have Lift-aEf.");
ilerk (YShe's ion i B
10l AR

| oo true if browser tockies are
5vl| !“" medns NOT EHIH_\I,L enabled
so quilty must be Falie

What the heck am I
supposed to do IF there's
more than ene cheice?

Do this...or elase.

Just swhen vou thonghn Javaseripn had everything covered,
sorcetlinge ot of the ordinary aprpears, Actually, choosing
Between miore than one omtcome s ol of the ordmary

al all... choeolate or vanilla, decal” or regulan 0 seems many
choices actually wwolve one thing er another, That's why the LE
stterment can e twenked w allow e making o deciion and then
taking one ol two possible actions.or soanenmes even more Ut
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decision making

Use if to choose between two things I - -..

1 '-"'llulul
Y L ™ "y, I
A rwist on the 1 statement allows vou o choose Bemween two LT a% ' "
- I!l'l-..--.' ID‘_. )
Saan”

possilile coreomes. Back at Fizmg Make o Dead, Frie's sirogeling
make o decion st ke that, Presented with owo aliernatives, he
st choose opee or the other,

Case A is Evie's

fivst aption
if (true/false test) ~and Case B is his
‘:'l'-"l‘-d ol
Do something; —
else .

Do something else;

Lile is riredy as shipile i choosing just ome thing, ['le
LE statement gives us (and Eric) the ability to pick Ciase A
or Case B But how 1'?Lilr1!‘_.' cloes thiat ook m II.1"|'.-IHI. |."l|:1nl.J

if (chosenCase == "A")

cpencCasa ("A") ;

? How do we 3y

hat n
? - trh:l; l,::“:i.ﬂ N c'hf““&“

't gqluﬂ ko ‘Wt

15T
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If more than one option

multiple
You can makeY decisions with if

Llising an L€ sttement (o take more than one action mewns iusning it int
ain A1 e Lee statement, which gives youn the option of panning a cilTeven

phece of code al the e/ Talse wesr fnals, Tes Bke soving 3 e st s e,
run Lhe Tiest paece ol code, and i noi (else), run e otlier (e of code

if (chosenCase == "A")

openCase ("A") ; ?.hr{ sl Fdtement comsit.
LT F'“5'="'-'I|l: ““'Edmﬁ |
% ong

£ath Possible Villue of the

*t Condition

else

opanCase ("B") ;

Erie chooses Case B, which means the chozenCase vanable will be

BT 8o sinee the fest dest condinon s Galse, thar will iegger the 1 f/elas

staberment wernn the &1 s code, Unloruomately for Eoe, Case B contiins

domits, gt the stack of money bie was hoping for,

Cate B

Lh, ean T change
my declalon?
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decisfon making

Adding an else to your if statement

The lormatimg of an 1 £/=2] 5= stutement s very sunile (o the
Lt statement, Just ek on e kevword @1 28 along watl the

erther pacee of code o eun 1 e test condition is fidse:

Ia+u+

Test conditiaon

g B

Stdatementl

else

>

The h:,r».grd else 3dds
Jmth:’r I:UI-I'I'!:E DF utlﬂh

*ﬂ '&.l‘-t |-F Mﬂugn*

Stacvement?

S50 R

[£ dhis s False,

is tode i3 run

* Sl

Toracled o second conrse of action e an 1 E sttement, Bllow thesse stieps:

Dum

Q_,: Why isn't there a semicolon after the parentheses in an
{ £ statemom?

A: Thi rusle i BavaaSeript s that every staemer must end with

a semicolon, and the L€ statement |s no exception, Hawever, the
if satementisntjust i€ (Test Condicion), It'salsathe
vode that gets executed i the comddion is true. That code does and
with a semicolon, So the 1 F statement does end in o semicolon, |
you understand whis exactly constitules on 1 £ statemen,

Q_,: What happens when the test condition is false inan 11
statemont that has no = 1 =22 clause?

themgm ne

Mace the keyword else afber the first peton statement.
Tocene che nest line o code acouplie of spaces Tor readalliny,

Wrie the cocle thint gers run 10 e vest condition is Gdse

Questions

A: Medthirg at all, b this case this valie of (he est condition Rteealy
roalts in ne action belng takon,

Q,: Is it possible o use more than one =1 5< to choose
betwien more than two possible outcomes?

A: Yes. s cerminly possible fo struciure an 1 fle ] ge stalemen
fo stpport mare than bwa outcomes, but it isn'tas easy as jus!
atlding extra < | ae clauses, You end up nesting entire 4 € /e | se
statements wathin each other, which can quickly get messy i you e
making a comples decision with los ol different oulcomes, The 1 £/
e 1se approach sn' wrong. but JavaScript offers a betler decision-
miking structure lar this stuation, the 2w i tch/caze statement,
which you beam about o bt lastee i this chipter
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Stick Figure Adventure

An adventure of epic proportions

Ellie™s writing an interactve aodvenre story called Stck Figure Adveniure,
Her progect invalves decision=muaking ot every wen m the stoey, and sh
hopres oS eript decision making may ofler te solution o ber probiler of

putting the ndventre ouline for athiers o enjoy

Ellies waants the online Stk Figure Adventure o len the aser
i mawvigate rough o story by making one of two cholees
o el step along the wase You con Ballow along with the
aecomipanving Mles avatlabile for dowlond an g/ S
headfivtbalacnm flonks £/

144

ann

Stick F:Igure Adverture presents

. o the wier with 3 web-based
i figure A interattive :L:-r'r. expevienced by
d hevait shizk -Fn}urf
Welcome 1o

STICK FIGURE
ADVENTURE

I'm hoping JavaScript
will give Stick Figure
Adventure the

interactivity it needs.

Ellie dregms dbout Lhe
buists and turns i

the plot, but worvie:

a little Jbo:-:.‘ ;:'A: I:.:-'- o
make them 3 chH';.r

Chapter 4



decislon making

The adventure setup

The Stick Fiaure Adventbare story s a seies of scene scoeens, where detisions that |ead
cach sceme moan mage and o deseription, Maore importantly, each EVER mOrE Efenes
seene ivolves makiog a decision beeween one ol two paths thal

Scene 2
ey F|1!‘ shony ;I-lllllu 1o amother seene.

Each seene dlways presents
:m{]‘r two detisions o
advante dhe story

Stenes 2 and 3 have

— e — —
r Scene 1

E:v:r\;' stene his 4
uniqlut itene numbey

i There is always a "eurrent

stene” that represents the wier's
turvent Patition in the :iw';

— @gaharpen your pencil

Write the code for an L /=1 5= statement that makes a decision for the first
three scenes in Stick Figure Adventure. Hint: A variable named deciaion

already stores the user's choice, while the curScene varlable will hold the
resulting seene |

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------
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sharpen solution

wn Write the code for an 1 £/2] 52 statement that makes a decision
far the first three scenes in Stick Figure Adventure, Hint: A

variable named deoc 1 2 Lon already stores the user's choice

The detision variable while the cur Sosne varlable will hold the resulting scene,

shores the wser s detision

at any gpven poink in =TT

v KA AR £ T RO ——— P
either | or

» Lursiene = 1

O s T T e R B R G e T Loty

7 turltene = 3,

P"it eurSeene variable halds Move 4o Stene 1
he Cl.ﬂ"‘rtnt stene, and |
'I'-h'lln Lase ildUihf.tl. 'H'q; hEne Meve {p Stens 3

based upon the user's deision

Variables drive the story

Let's take ooeloser ook ar the two vactables wed m Sock Figure Advennine,
which are crmiend i responding o wser decisions aod then moving the
story along aceordingdy,

| Qa poone |

: decision Tervt§

: 2 -p- - P m'ﬂ
& : hi decision chosen Ty -
[ wew, wliih Is alvways i
e use, v Y curScens "

either 1 or @, Tlhis eecison

i The current seenc in the sy,
determines the next seene in 1

||'I.||El'h s always a nuimber
matching a seene, as in Scepe
I, Seene 2, ¢tc.

the story.

The decision and curScoene varinbles work wgether 1o store e
user’s decision, and then use thae decision as the Dasis for moving the swory
alomyg, This process repeats wsell” from scene 1o seene as the story contmues
fon unfioled, all thanks 1o the L £ /e lae slanlemen
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decision making

But part of the story is missing

The 1 £/else stntemwenl wirks great as the engine [or the The “new’
clecision muking part ol Suck Figuee Adventore, buog the

e story 't gettieg wld. Fach seene invalves botly an

trrage o text descriprion: both e iage aned text e

ehispliyved Tor o given soene s the story progresses. Changing r 5!:3;_3 2'_' ——
the current scene nomber 1= sullicient (o chanee the scene J

image but it doesa’t help with e seene deseription texe.

turvent Lene

T'h,g uify Chooses
Detision |, whith
leads 4o Seene 1

Scene 1

Fork in the °
Scene Peseription

"You have arrived at

4 cute litrle house
in the woods,

A PN image 1s
very similar to 4 The stene destription

AIF imane but PN i e out b
be set the stene mage sinte s @ newer, widely only one Rh::a::{

th::t.m ;:a?:j;hhihi:ﬂ -—-\\ ateepted standard taken in Pesponse b
Shiaint T £ NE RATH

e |

documant .getElementById ("secensing®) s&6re = "soane™ + curSceane + ".opng":

The stent sumber 18 wikFieient

1
ench part of the 4 £/% Lae stalement, you're limited o . _quEv
ol o aecthon, In other words, vour can't displiay an

il'ﬂ.lj,ll' and sliw o e l'll*.\.rr':ptiulL

With the absility to only v asingle piece of code

How would you do more than one
thing in response to a decision?
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mare than ene thing

Compounding your JavaSeript efforts

Ellie needs 1o be able 1o do nowe than one thing in each branch of 1 ffelae

codle, She needs to chiange both the scene number and the scene description Chﬂ'ﬁﬂf the itene imane
et e Ul the I1|||1Il.'|.i:||;.: Py Dunnees o condle con e e -.Iur'!, il g 'Eﬂ “‘n‘.‘ ntwi)’ L'-.'I»D!-[h LEERe
jogument .getElementBy Id ("scenseimg® ) .51 "scena® + curScens + “.png*;

alart (messade) ;

Display the stene deseription mersdne
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

Thier chiallenge s o do more dvan one Qing even though JavaSenipt only
allomws yonn to e osiogle piece ol code, The solution s o comypound
statement, which lees vour Trime o chunk of code s that it appears i the
sertp s asingle piece of codes Creming o componnd stideaent, s done
by surrounding the wries of sutements with corly braces [ | |,

15Tl Ly
— = J statements
loSomethingElsa ()
Mateh 7~ = B8
opening and AsThia() s
J:l":':ﬂﬂ":“ﬂ doThat i) ; = 1 statement
bhe code Ansamerhingiliee (3

> B8

With one compound starement, iUCs possible o build L£7a1 g0 sttements
thit dlo more than one thing neach action branch:

1f (chosenDoor == "A") | J
prilas Fdanuta™s o vy
ilert (™Y don oa |k dapiats] ™) {hlha e e
| branch of an if /else
L It-ﬂ.:nen{
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(Q_,I How exactly does Stick Figure
Adventure use variables to drive the
slory?

A: At any given moment, the
curScenea vatable contains the current

seene number. Each scene shows a

scene image and o scene description. and
alsn pricsents thie user with & decisicn
ollewing theem I chonse bstween one of

bwo soenes, The cdec o d o vanable
contiains the user's sceme decision, 1 or 2,
When a choice is made, the value of the
deci=ion variable is used in conjunction
with curScens o dotermine the new
seene. More specifically, the scene image

s changed using the value in cur Scane,
ondl the scene description message is
displayed using an alen box,

therejare no
Dumb Questions
(r]_: Why does it matter that a
compound statement crunches multiple

slatements inlo o

A_: It rriatteers beciuse many pants of the
FavaSeript language are structuied around
the lddea of a single statement, It's kind of
fikix hows an aidine allows you exactly two
corry-on items, Nothing prevents you lram
stulfing o bunch of stull into (hose fwo
CATY-CHS i Tong ds ypou stick with just e
two, So compound stalemonts are lke o
piece of carry-on laggage in that they allow
you to stuff multiple statements into a single

“onlainer” thal is perceived as o singls

stotement 1o the rest of the scripl

decision making

0_: Why don't compound statements
end in a semicolon?

A: Semicolons are reserved for indivicdual
stitements, nol compaund statements, So
sinighe stalements that appear within a
compaund statement must iave the tratling
semicalon bul the compound statement itsell
does nol.

Q: Is a lunction o compound
statement?

A: Good question! And the answer is
yes, You might have noticed that code o a
function is surraunded by curly braces, For
now yau ean thek ol o laneton as o big
compound statemant thit you con pass daln
iritoy @l out of.

- endrpn o e

Rewrite the code far the first 1 f/2 1 =& decision in Stick Figure
Adverture, This time, use compound statements to set bath the
scene number aneg the scene description message.

BEesmmmamdn B R R T dssEaaRsdRERaaaa B T CEEEEE R PR Gddiddbbb bbb EE AR aRaaas a8
Bh ek b p b b pRRREm e nn R nd A A TIILL Bhbhdubbbmmrmmmm s nmmnnn AR BEEEEb bR R a
BessmEmaEdn ARAE AR R R BB AR EE AR RR BEsEEERA A A AR R B AR R AR AR ERR AR R AR CETErT AddAAAb b bR RR AR AR a R
11111111111111111111111111 B T T L L e T
.................. PR ER R R R R RN R ER R R R R R A A A A A PR R AN ER R R R RR AR R s R AR A AP PR E R B R AR R A
BEEAAAA A A A PR R E B E R RRFA A REEAEIRAAAdA A A bbb bbb b B bR R AR RS AddAdaddddddddd i P EF bR AR AR RS
---------------- B E NN B R NI RN AR R R R R AR A A A B I E R RN NN RN ER R A AR N R R R A A " N
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sharpen solution

mﬁﬂn Rewrite the code for the first £ £/=1 2= decision in Stick Figura
Adventure. This time, use compound statements 1o set both the
scene number and the scene description messacge.
Tl'lﬂ Lurvent Wene

nlulmh:-r it ad 'lﬂ'.!d
based wpon {
detision made h"f the

lser if (detision == 1) {
L% turSeene = 1;

The scene destripbion ~3 nessang = You hive arvived 3t 3 cube It howe in the woods”}

h:;uaﬂ (L 9 !-E+. i:ﬂ

makth the new stene. } ...........................................................................................................
3 OSSOSO TRY

Eb‘ft Lht ﬂn—m“d ﬂws‘-!h! - !’

1{3{!“!“{ llﬂ{h il\ IIIII 1414141IIIIIIIrr‘lrrlI-I‘I‘ll-llllllllillliiiill e

opening ﬂurl'jl brate

............................................................................................

|t’s i w l‘dﬂ .Eu ............................................................................................................
indent the tode nd

ﬂrﬂ'l'm d :‘""fﬂhl"ld C E';i:::,iu:?’;‘i lbl d-I;'Ftrgn{ ene dﬂﬂ'lrbﬂn
atenent. :1mm?. turly brate message is set for Ctene 3

'saul.m POINTS

s Usethe L £ statement o conditionally run a single piece a Use a compound statement o run multipke pleces of
ol JavaSeripl code, JavaSeripl code in place of & single piece of code.

m Thetest condition inam 1€ statement mist always n  Create o compound statement by surrounding multiple
result in true or false individual statements with curly braces ( (1)

w  Usethe i f/eloe statement to conditionally runone ol m Compound statements allow the action parts of 1 £ and
two different pleces of JavaScript code. | flel s statements to do more than one thing.
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decislon making

The adventure begins

A lew compound statements combined with an 1 f/elas

dheciniom have turned Stck Fieuee Advenoare oo the Seene &
beginnings of s ntevactive online story, 10 well on i winy

o Bevorming o flly-fonegoming onlise adventiee!

“t - r"o

Bulton | cheoses
Detision |, which
leads the uier to
Seene 1.

—Q

Fises chower | | _|_'|I

mm-ﬂ-ﬂ#nmmhhmmhm

=)

n"; w1 LS

Yot journey begiae at 2 fork in the mad,

Stene destription teut Button Z thooses

dl'l-ﬂi ed 1w an al S Decision L, whith
Frn e leads the wier to

Seene 3

Sweet! The first
few scenes of the
story look great!

Phenae b 1] 2]
e g 41 th e avestaoh g 4 pascetul
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roots of the docision free

And now, the rest of the adventure

A single decision havdly makes for an interesting interactive story, Buae Ellie
s plans, ineluding severad ore seenes that make Stck Figupe Advenpe
copsderably move inteiguing Together dse scepes make up o decision
tree thit vout can ise o chare the different paths tarougly e sy, Scene 2

Little house in
the woods

The title scene leads 4o

Stene [ reaardless of which
detision the user ehootes

Scene 0 Scene 1

o Take the path

St the

sty Fﬂk n ‘ﬂ‘lf

Tl‘ul! i”'l-'ﬂr“’ pre— road @ Take the bridge

Scene 3

Bridge
The new title stene SEFYEL wﬂ]ookms

a5 dn In‘b'n-duc{'.lm to m
Stk F‘rﬂwr Adventure.

Lot coededitiom wo aidelinng gnore seemes o the story with new vwists wod s,
Ellie B salss evessted o new introductory title seene that appeirs before
the first seene my the siory (Scene 1), The tide scene (Sceoe O §s amiege

i tha it leacls o Scere | eepardless of whedwer vou elwose Daecisiog 1

ot Dhecigion 2, I obw words, Seene 0@ mot o brsneh i e sty Ta
iateael just the openimg credits The new scenes and openees aee ready Tor
Wi [ dliwnload @ ﬁ.'.:l":r" S Lo rru:f,fi'r'.l'frf.'rl.nrlHrﬂ'fﬂn.lI.'.r"ﬁ,_fj'..l".
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decision making

8
Scena 4 Sosne e 0

o mneak by
i Wil
Witeh in \ N

window

o Walk aonnnd sile,

eu'.m' al wately,
é Wawve it wancly,
Eaten by witth
THE END

These decisions |E3d back

These stenes ave te story—ending seenes

dead ends .h{,eralj-]ﬂ Scene B

o Huj. Fesllia Lo trooll,

o"‘;.ﬂk i l'lhhllllilgl'. Scono 9 a=" o

Scena T #
e Gaze into strem.
To be

b=l
.__——-"' ConTInWED: e &
élflluql it

sirisn.

— JBRANN
POWER

What would the Stick Figure Adventure decision tree look like just using i fl=1== statements?
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| don't know ...it dopenda

Tiered decision making with if/else

Even thongh each decision within the Stick Figure Adventore decision tree
only s vwo oprions, Flle realizes that Bey decisions are depepdint apon

If (curScene is 2)
If (decision is 1)
; i . 3Tt Jump to Sceno 4
erlier omes, For exammple, wogen i Seene 5 oo the beginning of the »
story, Ehe ey post follow o specilic patly Sine

Jump to Scene 5

Scmne 1

o Lakble ouse ©Q
Mmdthz s g woods _/\
vou
Eaten by
wikth

THE END

(G Wikeh _J@

Scene 2
Fork in the .——-'2'_) Little house —0/, wimdow
void in the woods

Is it OK to put one
if/else statement
ingide of another?

If [curScene is 4)

It (decision is 1)

Jump to Scene 8
Elso

Jump to Scena §

Just knowing the option chosen by the user isn't enough information 1o
dlecide whon scene i next, She needs o Bctor in e coreenid scene, e
solution 18 wo e altiple LfJa ] e stitements mosacl aoway it you
first check e coreent seene, aed e ke o ton based apon e oser's
decision. But this tered decraon-making approach mvolves an LE within
an 4 E . a seeninghy somnge proposition,

Ut s, unnl your comsider ti we make tiered decisions all the tme, Have
pol ewer wnsseredd thie epestion, woulel o Bike Gy winle thae?™ "This
I|I11'wl'||rll rarely Tollinws an osder for o salad, the 1|I|1'-li|lli i# Dl Lk N
AW j.-':a'lr"l. t .|||.1|'.11|:p |||~||h.'i||i'1|, silich as, “TH lave o l'Ih‘r'hl'ijlil'l-_l'r"l'.“ This
i i bered decision because ler gquestions (foes?) are dependent apon the
answers o earier questions (cheesclwrger ar salad?),
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decislon making

An if can go inside another if

It prerfecty legal o place an 1 £ within Lf lardar = “cheesshurger”) |
an 1 £ o JavaScrpt Remember, an i A Tf-}.lﬂjﬁ‘#\_,.._:_ﬁ.!I._zi_*_,:!,{‘ o
staternent sl juse o starement, jus The nested if ot N in il

Bt el e thie awthon part ol anoter statements "Hl’]' I
LE. I other words, ity O 1o olow-up tome into play
o guestion with another question. An if the outer if
1 £ within another 1 £ s known as o statements ave frue |

nested L stenmien 7

A quicker way to say order = order + .
se that the output is salad and Fruld or
theeseburaer and Lries

Write the decision-making code far Scene D and Scene 1 of Stick
Figure Adventure, making sure to use nested 1 f and 1 {/alas
statements when necessary.

T R

B R T T

CEELEET] ] AEdddaanaRERaaddddddd bbb EbEEREREEREES BdddddneEaEaRdddaddd bbb bbb bEERERER ddas

L T T T
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sharpen solution

- w your pencil
mn Write the decision-making code for Scene 0 and Scene 1 of Stick

Figure Adventure, making sure 1o use nested 1 f and 1 £/ lse
statormants whan nacassary

Seene O always leads te
Suntl.:ununﬂ&d'rf Set the Seene |
l!taﬁllvth‘{'.ﬂ needed. ﬁm"?‘hmu

if lewrSeene == 0) |

............... Amibimsmnanbinpnnnsnananan glisanidon naknapa R R AR En R Tiaddasbbhhaannnnnnnninnnnnn

in't Seene O, we ~ ARSI Losazs: e
H"{' M 'Eﬂ e |‘F o s PR S0 o I Fonadied .-.-....' It & 4 I . .: .' Uiy R L R LR R

t's Seeme |. )
\—)e[u if (eurStene == 1) [

A nested if/else
statement handles
ke wier's detision
for Seeme |.

................................

[ndentation helps you to
see whith statements sve
. 2 t is extremely important
ested within others LHH;H"T Ilfll h apening
and tloxing braces
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decision making

Your functions control your pages

1" and #27 on Qe Sick Figure Adventure with page
Hrough the story, When they decide 1© vlick one of
() funetion s calliel o chnge the scene

A pair of bt toons
18 lwnw users gove
the butons, the changescena
bsedd upon dye cherbedom Buson thit was vlicked.

function changeScene (option) |

|
</agripte>
« fheac>

<hodys
q_d"_n.l = 5§ o e . Wil
rm;r::;s." mAr :'[Iih—t-_'p:ll.“.lp:-:.‘ text-alignicenter™>
7 ld="gceneimg" srosscene] . png” alt="Stick Flgure Advefture” /e<br

PFleage -T!J'::_‘ll:.-_gr::
=input t© = P '

1. put type="butten® id="declsionl® valus=*1" p T

Cinput types ¥ Y TR ’ + anclick="changeBcene (1

¥p nutton® ld="deci e . :

F cislond valyee”2" anclicks" ]

< fellve : BnClicKs '--'}'--ll"l\':l"?-:‘-"r*r||_\ {3

-..rhr.||!l. .t

</jhtmi>

'—._-—1_
The web jpage has two
butbons that ave wied to
determine the nent sLene m

the story

The changeScena () hnehon revetves the user decison
e 2 s s only argument This prese ol information
s all the funetion needs o clange ihe scene, Speeifically the
changeScene () function handles three things:

81 the gurScens varilde te the new seene et

e Qoo thie pryessape varhibale 1o the niew scepie clesepiption text.

Change the scene image hased upon the value of
&

purSeane, and displiy the scene descriphion [EX1 Hessage,
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pseudo whar?

Pseudocode lets you wmap out your adventure

Ellie hias o prey good general idea of how o build the changeScene () lunction o
implement the Sick Figuee Adventare decision tee with JavaSceipt codee, But, the shees
omibser of decisions can make 1o confusmg proposition onee the coding begms, Sametimes,
18 DLl v Bt weite the decision tree b preadocode, which s casoad, more remdhindde, und
also very unollicial wey of expressing seripting code, Chinee the psenchscode is knocked ou,
the real JavaScript code will be much clearer and less error-prone to write,

r'_-'—-H I".N .I‘ r
Eiﬂh 'tp?-"]!'uﬂ
£/ else statement

ts
represenis 3 Set Scene 1 message
diflerent steme

M [Eise It (curSeone Is 1)

i (decision Is 1)

Jump to Scene 1

5"

Jump to Scena 2
The inner 1£/¢lse »

statements Lake

Sot Scono 2 mossage
attion based upon
the wer's decision Eise
‘\-//7 Jump to Scene 3
Sot Scono 3 message

Dum

Q: Pseudocode looks a lot like JavaScript code. Why bother?

A: Yo don'l hewe to bether, bul the idea 15 to simplily the process
ol canverting a comphs trae ol lagie into JavaSeript code, and ot
(s ime inirmize tha sk of moking srrors, Since psaudocody
doesn't have the same bewel of detail of JovaScnpt code, you can
focus your elforts more on the logic of how one scene leads to
anather, as oppased 1o making sure every curly brace and semicolon
i in the: tight spot. Once you're comionabile with the pseudocaod,
Franslating it mio JovaScion code s lairly sutomatic

158 Chapter 4

thereare ne
b Questions

Banme b
Title intre
pawns

Fork in the
voad

L-tle house
in the woads

O__,: Do you have to use curly braces when nesting 1 {
stalements?

A: Mo Inlact, i you're only nesting o singhe L1 stalement with n
anather 1 1 statement with no other codie, b can be simpler 1o leavs
the curly saces ol since you technically don'l need a compound
statemen:. However, in @ complex nesting of 3 { statements, it can
be advantageous 1o use curly braces even when nod strictly needed
Just 1oy ke thie aesling clearer



decision making

J avaScript Magnets

The changeScens () function for Stick Figure Adventisre
the magnets ta finish the missing cade from the scene g r.
of the scene decision code Js shawn—a few scenes have bee

is missing a few pieces of code. Use
am on page 152, Note that not all
" left out intentionally,

Fupction changaScane (option) |

VAT message = "Y;

wleurScens == Q) |
curBoane =, i

" T o
message = "Your journsay begins at a fork in the rmad.";
=g~ 0 e a

NoueScene == 3) |
1 |

(option == 1} |

curdcens = o}

age = "Sorry, a traell lives on the othar alde of the beldge and you
message = "Sorry,

" i

"just becams his lunch.";

|
L] L

curScene = i

= e 4y A
sEdqe "Your stare s intecrupted by the arrival of & huge troll.%;
mess3qe = ¥ c 5

{curScerng == d) |
lf (optlon == 1) |
CurScenae = ; . H
|
|
curfSoens = > 1

: wps § & -
measage = "Sorry, you became part of the witon's atew,";

L W e 1
- o - I""-t"-"rll.!" + CUrScens + .|_|||r1 H
docupent . gatElamentlyld ("scaneimg") ,sxc 8

alert (messaga) !

MR R
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160

JavaScript magnets solution

JavaScriP’t Magne’ts Solution

The changeScene () function for Stick Figure Adventure s missing a few pieces of code, Use
the magnets to timish the missing code the scepe diagram on page 152, Nate that not all ol the
scene decislon code Is shown—a few scenes have heen left out intentianally,

function changeicene (opticn) |

var massage = "M

..@la'm:n:r

cursScens =

i m
i 5 a n che foad."}
messags = ¥ journey begins at a fork in

_i-_"-;;'ﬂ[!l:ll?.' == 1) |

i 1 r il L
aqe a troll lives on bthe other zlde of the bridge and you
mMESS 0

"just becams his lunch.

'll
i stare ls Interrupted by the arrival of a huge troll,
messzag =

m curScene == 4) |
1

1 [

SurScena =
elsa
g = :
feasgige = ot becams part of tha witon'm stew.™;
Le - .

- 1] 1
1 aneimg” 3 = "scana" + curSeena + Y.png
documant . getElamentBy Id ("scenelimg") .arc Scans

alert [measage) ;
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decision making

Going on a stick figure adventure

1l Stick Figure Adventuee soript now reflects the eonire
elecision wee, ullowing vou to nivigate theough the sty
Wl severnd dilleren paths, Fere's one of them:

Stene |

Welcome to

bistfon fo
7/ ttart..,
\ o
Ctene O

It's awesome seeing my story
come to life on an interactive
web page, I can't wait 1o get
back to the story writing
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drawing a blank

Stick figure inequality

Unlortumately, Ellie s already enconntering a probilem with Stck Figure
Adbventore. Alter releasing the page 1o a lew Tebends o esting, o few ol
e liave reported aostrange window i -|ih||l.|~_.'h Q0 CHY e e
The “ghost wincdow™ s molated toowhien aonew adveniure s started
alber ending a previews one. So the problem is someliow associaned with
moving to Scene (rom some other seene.

Ghost, windaw containing
no mELsdfe at all?

Welcome to

STICK FIGURE
cwmmmmmeeas ADVENTIDE

The empty alert box is
confusing. I'd rather it
Just do nothing.

i{,f o)

Pleser v | |y

As s o, there's only o seenes Uit bave o path Bock v Seene [
Seeme 5 oand Seene O, These two secenes lead back o Seene O because they
represent endings to e story; so it makes sense 1o strt over at e beginning
o the story ends, So Elle solives the code i the changeScene ()
Fagreticr tar b les ehenging oo these two seeiies Bk o Seene (O

Eetenes 5 and b both et +he
turScene variable but da nething
to the messaqe variable.

I

Adthongh pothiog olwious fummps ot i such siople code, Bike another

look at the code wt the botom of the changedcens () luoction
that takes care of changmg the seene image and displaving the scene
|.||."“'1'i|1li1||| et

H i

focumant . getElemsnt By Id ("scenaimg™) orc ane" 4 ourfcans + M.phgh)

alert (meesagsl

L Display the stene deseription text,

whith i stored 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 s that it alwiys
ehisplivys an alert box with the scene deseeiption message, even when
there's pomessage o display, Bhe with Seene 0 when restunting an
wcdverture, Bur how con vou check wsee i the measage virdable

pctupdly contains seene deseription tes!

This is true for any ene
other than Stene b

{f (curScene 1=

alere ("

We need a way to make
ure the alevt bon w

not. displayed when the
messdge variable is tm?{"j

The solution involves checking the mes sage varialle fon empty rext
Prefowe displisying e adert box, Or 1o put it anather wiy, anly display the
alert oo il the messige virible s not equal ooan enipty string: Granted,
thiant setenns ke a backwards wiay of solving the peoblem, bue remember
that you're rrving to come up with o woed [alse test for when 1cs ORK o
display the alert box,

Justas the eepualiny operator (== wllows you te chieclo dn i items are the
sarme, the inequality |1 =] operator cheeks tosee il twa itens are different.

Gl
Thankfully, you haven't been eatan by the trall.®);

_Wynpmi

Rewrite the code that displays the Stick Figure Adventure scene
description massage in an alert box, but this time make sure it
only displays the alert box if the message actually has text data,
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making true/false comparisons

r pencil
P abton

Rewrite the code that displays the Stick Figure Adventure seane
description message in an alert box, but this time make sure it

™ brue only £ anly displays the alart how if the massage actoally has text data
s 1 Tre

mELLE tombaing 3
w_-,ﬁ?{,\f string
of et

I-; {'“““Ef ll'-'- |

---------------------------------------------------------------------------------------------------------

Crafting decisions with comparison operators

Lepueadity amed pregpuasdivy srent the omly comparison operators you'e likely o

] el as you continue building st conditions and making decisions in youw

Jmvaseript corde,

Equality

::=Y>

T‘l"l.hE r; ® EG'HHL-.E‘:
¥, atherwise False

Inequality

JI!'-—"}!

.

True .F % s U.NE’-IQ'“{“.L TO
¥ otherwise false

Negation Less thaw or equal to

Less than
x <Yy

True if » s GREATER THAN
yi otherwise false

Greater than

X >y

True iF = 18 LESC THAN
. atherwise false

Greater than or equal fo

' x =
Fi-rn: hf i En.r”
true of w is talse

I|i1'~'4'LH:'I'JI|‘.|I Operators, stch as these
l'llll'lll-'ii'.lﬁllll |]]'“='] ;.!1';“'};, ATE |i.‘ﬂ."|.|

o bl expressions, which are
chunks ol JavaSerpt code that are
ol com binedd o wosinile viloe
Lospressions made out ol comparson
operators iave a boolean (rae/false)
result, which makes them handy for
comEtrietion decision makmg logie using
LEd e ] ae wmlalements.

164  Chapter 4

X <=y X >= Yy

)

-r-_ =10 £E0E ﬂTl’.‘R TII.JH..I AL
Tug i Rl QREAT - e LA,

EQUAL To ¥ otherwise false

Tout tF 2 s | ESS THAN OR
EGUAL TO Y otherwie Ealse

= and == are very different animals,

: Make sure that when you intend to
Watnh i t' compare two I._fafues for equality you use ==,
; * not =. Otherwise, you'll end up assigning ;
: one of the values and potentially creating

all kinds of new and unusual bugs.



there
Dum
(J_'_: Why does the negation operator only use a single value?

A: Whﬂh‘ mosl EﬂfﬂpﬂﬂSﬂﬂ E‘]E[ﬂ‘h’lr!‘- I'HEILIIIL‘.' wo I:J|1EII'II'I[|!‘.. the
negotion operator reguires only ane. And s jol |5 very simple:
reverss the vale of the operend. So, © e becomes a1 aa and
falae bacome troe.

(1:!_: I've seen the negation operator used on a value that isn't
o comparison. How does that work?

A: Coda that uses the negation aperor on § non-comparisn
value is taking advantage of a detail regarding how JavaScript
determings the “ruthiness” of a value. If you use o non-comparison

B}I’EHE}

decision making

Questions

value m a sisation where a companson 15 expected, any value other
than rie 11, O, or "™ wall be austomatically interpreted as £ rue. In
olher words, the presence of data s considered o £ ooe value rom
i Companson perspactive, So, whn you sed (e nogaion oparatol
used on o nor-companson vilie, ol 1, O and ™" e negated o
trues, while ol other values are negated 10 £a 1o,

Q: Hang on, what's null?

s il L is a special JavaScript value that represents the
absance of data, It makes mors sense in the context of ohjects,
which are covered in Chapters 8 and 10,

values should the lour values a, b,

ExerciSe

This code Is capable of displaying a pasitive message about Stick Figure Adventure. What

o, and o have to successtully complete the message?

var guate = "7
if (a 1)
gquote += "Home quy"{
else
guate += "I";
\f (hhe= la* 3)) |
(¥ (p < [ f B))
quoke += " don't core for™;
plsa 1f (o == (b / 31}
quote += " can't pemembar}
slas
quote += " Lava™;
|
glaa |
quote ++ " really hates";
)
if fldy | .
guote += " Stlck Figuze™;
|
alse | ) )
quota += “ Rock, Paper, Scissora’™i
I
alert (quote + Adventure!l™);

o

o

Badidbhan
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exercise solution

This code is capable of displaying a positive message about Stick Figure Adventure, What
- iﬁ‘ values should the four values 4, b, ¢, and d have to successtully complete the message?
i#l.utmn

vaz quote = % 5 st equl 10 |
a = |&..
if (a 1= 10) Q
ke 2 A% SR b=30..
elen
aiotd ¥ "TF = %
i f (b == lm * :IF# | 1a "Jj AR Gidaaad

Lf e < (B /7 BJI

quote += " don't care for®y
glea 1f (c = (& / 93]

quotes += " can't remambet

d = fike

d must be false 10
that 'd 15 true

glae
i ||._-| B 8= (L] ',..llh'~"j' ;I

I | L st f“.,""i}

1 { The positive messane
BlLba

quote += " really hates™! we were |mklh5 for
f
LE {1dy 1

quote 4w " Srick E'|.:|\|g|:."';
| I love Stick Figure Adventure!
alse |

o [ "o,
quote += * HRock, Pap=r, Sclimsors ™}

()

alarct (quate + " hdventurel);

Comwents, placeholders, and documentation

Stick Figure ndventure o good example of o seript thar hiss anlinished chunks
ol coele because the story is still being developed. For example, Scenes 8 and 9
ire both “tor e compipued” scenes stll swaiting some ereative waork om Ellie,
Tecan be helpful to Mag unfinshed areas of code with placeholder nates so tha
vt lon't fovges o [ in the detinils Bier. Javalsceript commends miake i possibile
ton addel notes o coede without wlTiscting low the code pans many way

The comment text ean
be ih'f'thlns You want

; - it all aets innored by +h
ment starts with 2 o 4 Y the
LT::-F E-fufﬂrd alashes | / ' + E Commen t '(_/ vavaSeript intevpreter
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decision making

Comments in JavaScript start with //

A commment ereated with [/ estends rome the shashes o the encd of the line,
T epvane st copnent as o placelwlden, jost Fllow die sliaslies witli o et

inclicaang that more code & coming,

aelga {f |clur8cena == t.:lfl'--————-"""-”'__—-__
These fines __—2> // TD BE CONTINUED
of tode are |
15ml‘fd b'f the elge Lf (curS8cene == 9) To be

I
intevpreter h_—i.r s Lo \_ " ponkimued..

Clomments aren’t just for placeholders. Theyre more commonly nsed 1o
dewument code so that ivs beter organized and easier o undersiand. Just
Baetcannnse ot ke howy o priece of code works mow doesn’n snenn yon'll
e sy b great mmemnory ol §t Jater, Aol theve’s alwiys e clanes

Bomhi I

b g g e Th
somenne else will inherit youe coce, aned they 'l certiinly Benelit from bl '; Comment
notes ahone how it weorks, Fi-l.n'l the vaviable
inrtaalization

J¥ Infcialize the current scane to Scene D ([ntra)
VAr curscens = 03

The mimalizavion of the cur Scane variable o Snck Fgoee Adventoe
1 Clesrer ks o detiled comment. A similar comment couled be

wsed (o clarily the mitalizanon ol the me=zage varable.
ﬁ&lm, a {mmm‘l‘.

tlavifies what is qoing on

/¢ Clear the scene mespage
VAL MmESgage ﬂll: u__ o t'"t fﬂd-r _Fn"'lﬂuma 14:,

I wont need a compment that spans mere than one e, you can

epeate bl comermenis

AR 14 o ‘ + Starr of comment
FHITIine Comments =
dlwdys stavt with /b

More Comment

Multaling f,ﬂml'hfh'hi
al;\.a?: end with */

Single-line comments End of commant + E LF '(___J/l
start with //, while

A multaline cormment can be as Bog ns yon waint,

mull‘iljne comments ot just Tuave o st iwith /% and end iowidh * /.
are E“{'?l'DSEJ ITQ‘IWEE" /* All three of these lines pf code are one
blg comment, Beriously, I'm not kldding,
;* El’li’.‘[ */. Mo joke, this ls scill part of the comment. */
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now whera did | put that variable?

Hang on a second, The
camments make sense but I don't
9:1‘ wh:,r the curScene and message

variables are created in different places
What's the deal with that?

turbeene it erealed
outside of the
I‘.h&ﬁﬁtﬂﬂenf_” ::l.-nl‘,f.mh

L w i N Ll
£l 1AVEAATL ’-||

i T b
sppne Lo acana U Lii Ex

ript type="

inltlalize the current

vat escans ®
Function changeScene{decislic n} A
! Dlmar Lhae BCele meEgsags

(SR
¥

meauar i tredted
oo the inside of the
thangeSeenel) funttion

Location, location, location of variables

Asowith real estate, locaton mesans evervthing i JavaSonpt. In this case, the
place where the Stick Figure Adventure variables are ereited matiers s Lot

I osthier words, it no sccident that cur Scene is created ouside ol the
shangeScana () unetion, whille mesaage b created insicde tee funeton, T he
st s becanse of scope, which controls the lile evele of o varabile, as well is

whitt coles can pecess 1l
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decision making

Scope and context: where data lives

I JavaSerip, seope vefers o the contexe of data, as in where data lives
amed B 7t can be aecessed, Dhpending upon its seope, somme data con be
sttt everywhere ionnseeipt, while other ditiais himited w o specific block of
code, such os o Tunetion. "I an example of tovitables who live inovery
dillerent places:

Iﬁiﬂ'ﬂi\ variable, visible
te the enbive LC'I'!?‘{:

funetion doSomething(z) |
var yi

Loeal variables, visible

ch|';r within the Ffunetion.

Lt this code, % w considered o global varibile sinee ity eremted ouside
of any function or other block ol codie, and therefoee can be seen by the
entire script, More portantly, = s “alive” o as long s the script is

running Volike %, v 50 loeal variable whose visihility is comfined o the Glebal variables are
code within the doSomething () Rincton. Abso, v only exasts while the kept avourd for the
doSomethlng () hmetion s rannmg - i gets eeeated when the lonetion entive life ok 3 seript

starty, and then destroved when the Tunction finishes

S L so oo, bt where does that leave 2, the argument o the
dofSomething () Tancton? As i narns out, fusebion aeraments aot just
Tike Jocad virdabibes that Tave alveady been mitalized. S0 2 has the same - ‘a
seope as y, micining i can only e aceessed Trom within the function. .

Lotal variables gve

treated and der[‘.va'fed d \

dictated by thew stope |I :

| ]

Do wasabalivy o s e 1o ko™ Biwas, sieamane vous shonled T .l' ;

acerssibiliny whenever possible, This helps preves dase from geniing ¥
taelvertently chingec By coce i bas po bosiness aecessing it Do practical
terns, this means you should use local vimables wheoever possible,

How could global and local variables fit into the Stick Figure Adventure code?
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adventures of variabile locations

Check your adventure variable score

Lowkivg bawlk at the Sack Figure Adveniure variables with the knowledge
ol oweal sl global varsabiles, i now possible tooger o better Teel e why the
virinhles ave coeated i different places

The value of :.r! ‘ <script LYPE="text /{5vasar iptns
meLsane varidole 18 rese ff Initlalize the eurcent Edens to e
eath time ﬁhruuﬁ,h the VAT curScens = 0; t0 dcene [ (Intra)

thinﬂ:&gﬂg!] Funetion,

so W works #IM asa \ funcelon changeScana (decinion) |
|otal vaviable f Clear the geene mesgaige

‘H"} Var message = "

1f |eurfcens == 0 |
T.h: u’]lu{ ﬂ-F ‘kh! ﬁ CUPSCEne = 1;

Mmessgge = My, ) o
turSeene variable must - four joeurnay begins

|
be maintained in between \3 T

At a fork in the road.™;

== 1]
galls o the thhﬁ:ﬂune” Lf (decision == 1} | |
funetion, so it has to be S SR 3
a alobal vaviable. Message = Myq va arriv
: | You have arrived at 8 cute Littlm, , "y
elaa |
Curicene = 3;
meEssage = "You sre = i
; g You are standing ap the bridge,,.v;
|

&lam 1f [Cur8cens == 21

Thi dssue here s the need w preserve the value of o variable ouside e
scope of the changeScensa () Tinction. The meszage variable is
Cleared an the beginnimg of the funetion, so s value doesn’t have o be
preserved autsicdie of the function, The curScens variable, on the athes
hand, is checked in several L £/l se st conditions, so tis salue s to
prersist in between calls (o the function. Bottom line, message can be
created locally but curScene has to be global in this example.
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decision making

Where does my data live?

LT scope sull has vou a liotle puseled, it meay help o tiok ol diflerent
parts of n serpt as sell-contoned arens where data can bive, For
exemiple, the Stick Figuee Adveniure script Bas several different

seopes Uit vour cotld vise to store away diti. Global, or séript
Lotal stope
to the
w— fldbal _-\ thanaeSeenel)
.mhi'l:l'll ﬁugﬁ-ﬁ'u" - Eum‘. 1o
%
L1
1
1]
1
I
[
L
!

[

There bs only one glolal seape lor creating gkl
virtables, and everything else i loeal. Anvehing
ereated ot the gluh.ﬂ level can be seer |5‘:|.' (hie=
eotire script, while Jocal data can anly be seen and
wsed within s limited scope.

Lotal scope to each

different compound

thereare no Y statement
Dumb Questions

Q_,: I have some data. Which type of variable should | use to store it: local or global?

A: Thee way you're using the data will determing whether i needs 1o be local or global, Bul

sinte you asked, the genetal twle is to try 1 make all varables Jocal, and only reson 1o global
IF I won't work
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local and global variable face off

Fireside Chats

ST

Local variable:

T Fwaed it el v focos omly on whint™s going on
pronel ane, Do Gen, Teoulen®e evers vell vou what's

happening culside of the peygborchood where §live,

el 1 ot [k it dhiat way

While that sounics wempring, 1 ke the security of
comlortable surroundings, [ rest vasy knowang thal
oo o [rom outside ol my little area can get 1o me,

Ouch! Fm ot sure | beliove nall this reincarnation
Business, bt T e vell von dann o every Tt as
Dianiely For storing catin s you are, 1 juse don'’s pua
nell oul there for evervone to see.

Andd when o seript needs o keep some indormation
private i certnin section of code, Bcones W e
B pume o vy el for cliseretion,

Anel that's why people sull find us Bods nseful.
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Tonight's talk: Local variable and Global variable discuss the
importance of location when finding a home for data

Global variable:

Dhudde, vou peally need wexpand your werld view,
Coet ot s travel a linde, check aun ather pares of
thie sevipt universe,

Mliyhae so, Bt are von awire of the G thit you'ne
Lirtle 1l b mveaningless i the geand seript scheme
1||' I||iugh. ‘I’nu el :':'1'11I|'|.| '.|1'|1.| Ill‘.'||'|'l l:n'l‘l.l e .I|I||
ower every e vonr e world comes and goes,
while I'm here for the long haul. I the script s here,
I'm here.

I'har’s fue And P admin thae ve been abuosed and
misgsed 2 e or twe, T e upaide of me alweyy
Frlchmg oy vidlue thivoghe ek s g his Dieen
ervonigh 1o oflset e 111'uh|r'll1ﬁ. Whien s ripl necids
a piece of dita Ut remembers gis vidue aped s
available evervwheye, they come w me,

Sanils wreat, bt T ke nccessibilioy wndd
persistence over privieey any diy



Q_: What happens it actual JavaSeript
code is placed within a comment?

A: Mathing! Comments are completely
igrored by the JavaScript interpreter, so
anything you place within a comment is
overlooked when the imerprater sians
running scrpt code. Knowang this, comments
cinn b used as o means ol lemporariky
thisabifing pleces of code whin trying Lo irack
town a problem or trying difterent coding
approaches

Q__: Can a line of JavaScript code have
8 single-line comment at the end?

A: Yes, And in this case, the code s stil
run because it isn't part of the comment, A
single-lme comment doesn't necessanly take
Lip an eptire line—the comment is jusl from
thee // 1o thie end of the line, Sa if the //
Tollewes, & piece of code, the code will <6l run
ust fine,

there,are. ¢
Dummgmtﬂlest'i@nﬁ

Q_; Why don't eemments end with a
semicolon?

A: Because they are nol JavaScript
statements, Comments are lables that do
nothing maore than describe or provide
additional mformation nbout code. sort of
Fikis fooinatis in o book, This main thing 1o
resmermbie Is thot the JavaScripl interpoeter
gnores all comments—comments are Hhere
b the humian brain, nol JavaScipt.

Q_,: What does "script level” mean in
regard to creating global varlables?

A: “Seripl fevel” fs the top bevel of script
code, which is just inside the <scripts
1o, The sigmificance of “serpt level js that
1 is outsdde of any function or other block
ol cotle, and theretore amgthing created o

"seripl level” s considered global, This maeans

anything croated al “script el lves fos e
fite af the script and can be accessed by mny
code within the page,

Local variables store tem
information, global variables are stored

for the [ife of the seripl.

decislon making

C-L: IF | ercate a variable inside of
o compound statement, i it a local
variable?

AI Yes, A compound statement
establishes a new scope level, so anything

created inside of 5 compound statement

havs o local scope within that statement,
Such variables can be thought of as
lemporary varables since they ore created
and destrayed every time the llow of serpl
execution goes into and out of the compaund
staterment,

(\:!_: Scope, llow, execution... this local
and global varlable stull sounds really
complex. Is it as hard as it sounds?

A: Mot really. Thie main thing to remember
{5 thist local varinbles are perbect for staring
temparary infarmtion that you don't nead
1o remember ausice of o lunctian o ofhie
chunk of code. It you need the data to

stay around for the entire lile of the scrpt,
then you should make it a global vanable.
Surprisingly #nough, most scripl data tands
Vo b maoomes Rmporary Ban you maght eitlally
ik wesaaring tht you will Bkely wse local
varinbles a lol more than global variables,

\iiil.l.!‘l’ POINTS

to add later,

comment.

s  Comments are a greal way to remind yourselt of code L
m  [on't be afraid 1o use lots of comments to document
your code so that i1's easier o understand, u

m  Use a pair of lorward slashes (/ /) to start a single-line

s Multiline comments start with /* and end with * /

code

Global variables are created at the script level, outside
ol any function or ather body of code, and are kept
around for the life of the script

Local variablies are created (and destroyed) inside a
hady of cade, and can only be accessed within that

s Local variables are preferred over global variables
because their access is more tightly controlled,

173
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cholces abound

Choice of five

Remember Eric, our gone show contestant fom earlivg L L-.._- % oty
. : . . L - [
in the chapier? Teseems Evie buas polished of 1 his doms "'l-...' @

] ¥ L
andd proggressed oo Boer vownd of Wi Mdade o Tl

Problens w, lie now Buees oovery chinllenging decision. ..
b st chomse betwieen one of five oprions.

Geez, I could really
use some help making
this decision,

T
- @g wANN
“PAQWEWR
How would you code a JavaScript decision
involving five different options?
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decision making

Couldr't you just use a bunch of
neated if/else statements ta
chocse between five things?

Choice of five

Cioon] il Although the L£/al 2o stwtement is geared towird
making o decision between ome of two things, several of them can
b tieste] topether to chioose between as many things as you want,

if (chosenCase == "A'")
openCase ("A") ;

else if (chosenCase == "B'")
openCase ("B") ;

else if (chosenCase == "C")
opaenCase ("C"} ;

else if (chosenCase == "D")

openCase ("D"} ;

he last case
Thas C.Dd! Hﬂ‘k;;h:'f:-ttn;‘tal:h t alsa if tﬂhﬂﬁﬂn‘cam free nEnj

veauirrd 2UE

be ‘,;a|“;-{'_,gd‘ whl-‘:'h s rnti;tﬁltn‘t ﬁ cpenCase ("E")Y ;

hS -
—

Nesting if/else can get complicated

The pested L £/a] ae stterments work jast [ Duat they arent
all that eflicient, privmarly becaose they aeen’t really designed
||ili'|||i'|. IF-.H l||-||||iJ'||F||,.!\I |.|||ll irl"il":l'?" (IR LRI |||-'|I| Wi !l“:""lﬁlililii'\. -iil
set why, work through hes many boolean reses ke plice inthe
process of choosing the bst case, Case B Al fve west conditions
are evalumted, which 15 o bit mellicient,
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wishing, and hoping, and choosing

Wouldn't it be dreamy if you

could choase 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 his o decision-making statement just for making multiple choies
clecimions. Unlike e 11721 ae statement, which is really better suated o
choosing beoween tweo things, (he owitoh/case siatement allows von
more elliciently choose between any number of things. Let's look an Erie's
dilernima through the eves ol a switch/case stalemeni:

decislon making

The switch/case
statement eHiniently
cl-muses lwelween more

than two things.

Tht "HIQ" i
veibth/date has
""-"ﬂ“'\j to de with
Erit's metal Lases

switch (chosenCase) |

casa "A": The value D'r EH!.rl. thotew £ase &
the tontrolling piete of nformation
openCase ("A") ; m the switth/tawe satement
break;

case "B":

opanCase ("B") ;
break; \_’ The attion tode is placed
1nn{dii‘tﬁ|‘f hﬂw I.‘ti

K—‘) case "C": matehing tase statement

Each possible openCase ("C") ;
ehoite i toded SR

wling 4 taze

‘t;t!ﬂlﬂht case “D“:

The .Em:ik statement it necessiry
h .F|m:]\ eath dﬂ.l]inn hklm‘:ll

1 mmediately exiting from £
entive switth/ease tatement. z

opanCasea ("D") ¢

break ; &

case "E":

openCase ("E") ; The switeh/tase statement

w structured s & big
:1/— tompound statement
}

Fact or fiction? The switcehfcase statement can do anything the | flalse statement can do,

] Fact [] Fiction

you are here » 177



switching things up

Fact or fiction? The switchicase statement can do anything the & fle1se stalement can do.

[ Fact Bﬁﬂnn

Unlike 1 fialaa, the lest data that controls
a8 awitchlcase statement cannol be an
expression—it must simply be a piece of data.

Inside the switch statement

Now that yviou've seen o switch/case sutement i action, lets hreak it down
el Bowerde o e gemeral B for te statemeeri,

| switeh ’+2 { ,+s Teat data ’+ E J ,-I' E { '
(—>| casa ’-i-& Match 1 ,4‘ E ! ' The kest data wust be

a pete of data, nok an

a ssion—and it does NOT
‘Ea:hr':gt.umn Statement + D :,::a;:i:a L ot Palee
vanth starts
wi":,h +he case

kevwwerd, Fallewed Each miteh ends with

Jroey " a reaular ealon, NOT
N s N

SEF D N\ mpemr

~— tode for other decision

- branches From Flbhﬂ run
Ry % T

'h'rﬂnﬂh If'.ﬂh“:i'!nl f.odg
to be vun l-[: nnﬂ\ina e
g
The entive body of the
'ELHZMEWE i m-..;Fng up
o M- =

elie matehes.
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decislon making

Switeh case statements: write your own

Crroatime a awlbch/case stalement 15 admittedh: more mvolved than
creating an 11/ el ae stitement, e oo moch more elleent for dealimg
with more than two possible outeomes. This is the process:

o Enclose the test data in parentheses and open e
contpound statement [ | ).

Write the case mutch followed by a colon{ 2,

Widte the code thin getts 1ol there s a maich. | his
) bae |1|lrlli1||r' lirves ol ceude

|IH'I'|.' i'i T FII'I'll II'IT ol

compotind statemern I wonder if a switch-case
statement could be used
to make Stick Figure

Adventure more efficient..

Add a break starement-—clon 't forgen the semacnlon ()

Oyptionally wclude adefoolt branch for whep there
i e el

© 00 00

Close the compound sttement || )

he 0
Diﬁbﬂm (:iuesﬁgnﬁ

Q: Soa owltchicase staloment doesn't (»)__: S0 each cooe match is just a match on

make o decision using o rueffalse expression?

A: That's correct, Unlike an 1 £ or 1 flel=e
sttement, swi tohifcase uses o piece of es)
datta o make its decisions. That's how it supports
maore than wo ocomes,

from getting run
by always finishing off each
=witch-case match with a
break statement. §

Break for ! : :
: statements serve as dividers between each section
safety. : : .
: af action codle in A awitohlosse siatement,
w h . r Pravent Without them, all al the sction code would wn
ﬂtc ltu accidental code a5 ane bigg chank, which would defeat the whiolis

thi lest data?

» Yo, The idea is that you use a vimiable as
fhe test data, and then wse leral values © cary
aut each different match

() + What happens il you loave out all the

-
break statements ina switchicana?

A: Unexpected results can oceur, The break

prrposi af making ditterent docisions. Wher o
match is made ina swltchicase satement,
[he code below the matching o se s rumn until it
ancounters 8 break statement, Only then does
the awitchicasa stieman) exl,

you are here »
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switeh exposod

Switch Exposed
This week's intarview:
Mover, shaker, decision maker

HeadFirst: Glad you're willig to chin with us, Sa,
i g wore el vs s you swould describe yoursell

Switch: Chowsy.
Head First: Care (o elaborate?

Switeh: T oake i possibile toochoose Detween lots
ol dillerent things. Although some stuations mvolve
sumple black and white decisions, there are plenty ol
sttuatioms that reguire, let's say, more miance. Thin's
whore | come in,

Head First: Bur people say dian IF can do the same
kinwed o thing, sornetimes witl less coce?

Switeh: That muy be true. And you can cut o piece
of wood with o hammer i you whack ae it long
enough, Personally, I'd rather just use o saws The
vealivy s thunt everyone bos hedr specialiy oo mine i
elliciently choosing between several diflerent things.

I o't liive oy Dl wieh TE B he®s i tool Better
suited [ o clilerent job,

Head First: You mention elliciency, Tell us how
elfichency lgures oo whiat you dio

Switch: Well, I'm soructuree o make i decision
Basesel vpwons thees walue of s priece ol datas and all
o s compare that piece of dhvta o possible maches
for determine which code oo Thats 1t 1 don'
Bother trying o evaluate expressions, and | don’s
reguite nesting or anything cute like that o clioose
between multiphe outeomes. 15 you want o make &

duick decision based upon o piece ol data, i wonr
!

Head First: Tell us abont your buddy Break, We've
lveaurel o can't got Uaough the day witlon b

Switch: Thar is a facy, Withom Brealk, 1 be i big
tromble because | wounldn't have a way o separace the
diflerent pieces ol acton corde, Break lets me know
whien aosection of code s Tashed roommg so 1 can

180 Chapter 4

exiil without puneiang senme other coce by accident,

Head First: | sec. What abon Case, aren't veu guys
prewy close s well?

Switch: Absalurely, Case and 1 live o very close
relationship, primarily because Case tells me whint
all the possible waches are for agven piece of
fest elintie, Without Clase, Twould have no basis [or
making a decision,

Head First: 5o 1 ger thia Clase lays oue the differem
possibile oehies, and vou use dhose panehes o
determine whit w dos Bue whin happens when the
lest clatin Lo no nateh?

Switch: 1t depends. 15 no special code has been
addled oo dend witle o o match™ scenaricy, then
nodhing luppens, However, my good Tiend Detiab
makes it possible o run nspecial chunk ol code only
it the event that no match was foond.

Head First: Wi, 1 didn’t mealize that, How does
Desfande get alome with Clase?

Switch: Just line, aenwsdly, They don't step on
each other’s wes Because they never comprete for
attention., Chse hancles adl the staft e matehes,
while Diefanln takes core of the sitmtions when
nothing at all nistchis, Just between us, 1 think
Clase s actually o liethe velieved that Drefialt s ther
biecause he gets pervois when oothiog matcles,

Head First: [ s Well, wie're about ool of tme,
Any parting thowghis before you go?

Switch; Sure, Remenber that there's nothing worse
than mdecision, Nobody likes a walller, Just hecanse
there are lots ol possibilities doesn't mean you have
tor throw your hands up and quit. Give me a call

and I'll da my best o help you make a decision thai
winrks ot best [ o serpt,



decislon making

% ’ I Convert the first two scenes of the Stick Figure Adventure code so

that it uses the =wi tchicane statemant instead of 1 f/21as,

w O] |
L
Migur journey begins ol

Here's the ﬂrﬁuﬂl

version of the tode
that uses if /else.

’ -,
a ek Ln the toad."i

f (curScene == 1} |
slen == 1) |
5 "
cugcsny =5 jwad at & gote little hodas in the Woodh. !
& "epeni hawve arrived at a @
Py B A ] Yo b

’
gloe |
curBoene = 1)
mégmage = "iou are standing an
straam,.™}

phe bridge overloaking a paacaful

L e T T T

T

R RN A e E AR R EE AR R R RS AR AR RN A YA AR R R R

L A e A A R S S S S T T T T T e

BEEEEEd AR AR AR AR PR L AR RN AR ERES R RN ER ARG B VR EL R

P T T e R T T T T T

T T e T P R P Y

B T e T P T T T T T

B R L T S T

B e R R T S T T

L L L T T T T T T T PP S T

B e T ]

ST I S T

B T T

R PP T B R T T T T T

I LT
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sharpen solution

% w I Convert the first two scenes of the Stick Figure Adventure code so

“jtiﬁn that it uses the switchfcase statement instead of L /e =e,

R
[ f (cucBoans == Q) |
. e Ty 5 CiRE "
;'Ilg:!"::l:]z"_ u'|'f.'-_|]' JauEney peglna at a fork 1n the rml.. ;
L . = L v
I ==
glse LE (curdgeng == i) 1
if (deciaion g i) "
HBeare = & - )
menaage \ ¢ = puke litrle house in
= "You have arrived at & Out
e faaga You |
|
alne |
curSoafie = 11

3 . . i TIsaI
easage = "fou are gtanding on the bridge overlookiRg 4 }
m b b -

gtream,"s

Heve's ﬂig uﬂama]
version of the tode
M uigd IFf‘r_;e.

s ful

Cet the new stene number

and the seene destription

mestane tert, Ju!’c like m
14

bhe ik else version

e T T T ]

!.m{;ﬂh ':E

BEsREsmEaRdd

Uratent {

T e ey

Eath tase mateh

torvesponds to & -
stene mumber, . teStene. = |

lllllllll R R R e e R R e e e LT ]
iy ; i,
Lomessane = "Your journey beains at a fork in the voad;

break

Wikhin cath tase, '|-|; 14:1" .Ea..;.c..].:................ AR A R

makes sense to stick with 2 (detision == ) |
,;..fd“ ‘«w Hndlmﬂ %'E EEsmsmEmssEERTaT ATy

wier s shory detision

R LR Kl SR AL

...................................... PN EEEEEEEEEEEEESSEITAYAAAAAELEEEEE LR R R RR R R

u.i]n..-u"uu-nnnruun-n-

lili--lll[ﬂlliiiilIllll-l-il-l-l-l-l-ll-lllll

The remaining o BRI e e
stenes Fo"nw a

amilar structie ... 6500, = "You are standing on the bridae overlooking 3 peaceful stream

....... R T LT dEiErbERRRRRE

R Ty ]

BESREEEERARR AR AR bbb bbb

break;

BEEESRSI4AAAERHIEIEIEE PG AR RRRRREREES

....... T T T

R L L T

Close the switeh/case T es At e Y s SE  ER T  TER TS SRR IR TR A AR A S R

statement with 3 1. ~— > ]

L T T LR )
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decision making

A switchy stick figure adventure: test-driv