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What will you learn from this book?

So you're ready to make the leap from writing HTML and CSS web
pages to scripting dynamic web applications? Start here. Head First
JavaScript is your guided tour to exciting and interactive web page
creation. Built for your brain, this book covers all the JavaScript
essentials, from basic web programming techniques including
variables, functions, and looping to more advanced topics like form
validation, DOM manipulation, custom objects, debugging—and
even Ajax! So get ready...responsive web sites are just pages away.
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Advance Praise for Head First JavaScript

“So practical and useful, and so well explained. This book does a great job of introducing a complete
newbie to JavaScript, and it’s another testament to Head First’s teaching style. Out of the other
JavaScript books, Head First favaScript is great for learning, compared to other reference books the size of
a phone book.”

— Alex Lee, Student, University of Houston

“An excellent choice for the beginning JavaScript developer.”

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

“Yet another great book in the classic ‘Head First’ style.”
— TW Scannell

“JavaScript has long been the client-side engine that drives pages on the Web, but it has also long been
misunderstood and misused. With Head First favaScript, Michael Morrison gives a straightforward and
easy-to-understand introduction of this language, removing any misunderstanding that ever existed and
showing how to most effectively use it to enhance your web pages.”

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

‘A web page has three parts—content (HTML), appearance (CSS), and behaviour (JavaScript). Head First
HTML introduced the first two, and this book uses the same fun but practical approach to introduce
JavaScript. The fun way in which this book introduces JavaScript and the many ways in which it
reinforces the information so that you will not forget it makes this a perfect book for beginners to use to
start them on the road to making their web pages interactive.”

— Stephen Chapman, Owner Felgall Pty Ltd., JavaScript editor, about.com

“This is the book I've been looking for to recommend to my readers. It is simple enough for complete
beginners but includes enough depth to be useful to more advanced users. And it makes the process of
learning fun. This might just be the only JavaScript book you ever need.”

— Julie L Baumler, JavaScript Editor, BellaOnline.com
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“Eric and Elisabeth Freeman clearly know their stuff. As the Internet becomes more complex, inspired
construction of web pages becomes increasingly critical. Elegant design is at the core of every chapter here,
each concept conveyed with equal doses of pragmatism and wit.”

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

“The Web would be a much better place if every HIML author started off by reading this book.”

— L. David Baron, Technical Lead, Layout & CSS, Mozilla Corporation,
http://dbaron.org/

“T've been writing HTML and CSS for ten years now, and what used to be a long trial and error learning
process has now been reduced neatly into an engaging paperback. HIML used to be something you
could just hack away at until things looked okay on screen, but with the advent of web standards and
the movement towards accessibility, sloppy coding practice is not acceptable anymore... from a business
standpoint or a social responsibility standpoint. Head First HTML with CSS & XHTML teaches you how
to do things right from the beginning without making the whole process seem overwhelming. HTML,
when properly explained, is no more complicated than plain English, and the Freemans do an excellent
job of keeping every concept at eye-level.”

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

“Oh, great. You made an XHTML book simple enough a CEO can understand it. What will you
do next? Accounting simple enough my developer can understand it? Next thing you know we’ll be

collaborating as a team or something.”

—Janice Fraser, CEO, Adaptive Path

“This book has humor, and charm, but most importantly, it has heart. I know that sounds ridiculous
to say about a technical book, but I really sense that at its core, this book (or at least its authors) really
care that the reader learn the material. This comes across in the style, the language, and the techniques.
Learning — real understanding and comprehension — on the part of the reader is clearly top most in
the minds of the Freemans. And thank you, thank you, thank you, for the book’s strong, and sensible
advocacy of standards compliance. It’s great to see an entry level book, that I think will be widely read
and studied, campaign so eloquently and persuasively on behalf of the value of standards compliance in
web page code. I even found in here a few great arguments I had not thought of — ones I can remember
and use when I am asked — as I still am — ‘what’s the deal with compliance and why should we care?’
I'll have more ammo now! I also liked that the book sprinkles in some basics about the mechanics of
actually getting a web page live - F'TP, web server basics, file structures, etc.”

—Robert Neer, Director of Product Development, Movies.com
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Praise for Head First HTML with CSS & XHTML

““Freeman’s Head First HTML with CSS & XHTML is a most entertaining book for learning how to build
a great web page. It not only covers everything you need to know about HTML, CSS, and XHTML,
it also excels in explaining everything in layman’s terms with a lot of great examples. I found the book
truly enjoyable to read, and I learned something new!”

— Newton Lee, Editor-in-Chief, ACM Computers in Entertainment,
http://www.acmcie.org

“My wife stole the book. She’s never done any web design, so she needed a book like Head First HTML
with CSS & XHTML to take her from beginning to end. She now has a list of web sites she wants to build
— for our son’s class, our family, ... If I'm lucky, I'll get the book back when she’s done.”

— David Kaminsky, Master Inventor, IBM

“Beware. If you’re someone who reads at night before falling asleep, you’ll have to restrict Head First
HTML with GSS & XHTML to daytime reading. This book wakes up your brain.”

— Pauline McNamara, Center for New Technologies and Education,
Fribourg University, Switzerland

“The information covered in this book is the same material the pros know, but taught in an educational
and humorous manner that doesn’t ever make you think the material is impossible to learn or you are
out of your element.”

—Christopher Schmitt, Author of The CSS Cookbook and Professional CSS,
schmitt@christopher.org

“Head First HTML with CSS & XHTML 1s a thoroughly modern introduction to forward-looking practices
in Web page markup and presentation. It correctly anticipates readers’ puzzlements and handles them
just in time. The highly graphic and incremental approach precisely mimics the best way to learn this
stuff: make a small change and see it in the browser to understand what each new item means.”

—Danny Goodman, author of Dynamic HTML: The Definitive Guide
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0 the Web forever? I know, it's probably
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To the folks at Netscape who, way back in the last century, dreamed
that the Web could be much more than a big online book with a
bunch of linked pages that don’t do anything.

Of course, they also dreamed up that horrific <bFink> tag...dare
to dream, just don’t get too carried away!
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the author

Author of Head First JavaSeript

. 1SON)
M‘,d\af)\acgg,:?{ Michael Movrvison, full—size
(,\\\\d. ’\/ nerd who vefuses to grow up.
\wod\g‘l- \f

Michael Morrison has been tinkering with
computers since his first PG, a TT-99/4A, complete with its
supremely ergonomic keyboard, state of the art black and
white TV “monitor,” and sweet cassette tape storage system.
He has owned and tinkered with a few more computers
since then, but still longs for the days of playing Parsec on
that TT in between epic Nerf football games in the backyard.

Now Michael is all grown up and has moved on to much
more mature interests, such as creating interactive web
applications...and skateboarding, Cut, bruised, and often
limping, he approaches tech challenges with the same
reckless intensity as high-risk sports. After developing a few
video games, inventing a couple of toys, writing dozens of
computer books, and creating numerous online courses,
Michael finally felt ready to tackle Head First JavaScript. He
no longer trusts his feelings.

As it turns out, you’re never really ready to write a Head First
book. The best you can be is ready to pop the red pill and
enter the Matrix that is Head First. Having emerged from the
other side with a few intellectual bruises to add to his real
ones, Michael will never look at learning (or teaching) the
same again. And he’s thrilled about that fact. Right about
now he’s with his wife next to their koi pond reflecting on
the wonders of the interactive Web.
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table of contents

the interactive web
Reacting to the Virtual World

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

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

a bit more smarts and a little more work... but it has a much bigger payoff.

(Online) people have needs 2
Like talking to a brick wall... nothing happens 3
But JavaScript talks back 4
Lights, camera, interaction! 6
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 iRock 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
— o - Instant replay: what just happened? 27
Test drive iRock 1.0 28

It is good to meet you, Paul,

&OX 5
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storing data
Everything Has Its Place

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

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

Your scripts can store data 34
Scripts think in data types 35
Constants stay the SAME, variables can CHANGE 40
Variables start out without a value 44
Initialize a variable with “=" 45
Constants are resistant to change 46
What’s in a name? 50
Legal and illegal variable and constant names 51
Variable names often use CamelCase 52
Plan the Duncan’s Donuts web page 56
A first take at the donut calculations 58
Initialize your data...or else 61
NalN is NOT a number 62
You can add more than numbers 64
parselnt() and parseFloat() convert text to a number 65
Why are extra donuts being ordered? 66
Duncan discovers donut espionage 70
Use getElementByld() to grab form data 71
Validate the web form’s data 72
Strive for intuitive user input 77
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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 set Timeout() 94
Stal‘t here! A closer look: the setTimeout() function 95
Multiple size screens, multiple complaints 99
) Use the document object to get the client window’s width 100
al 15 yor pamet Use document object properties to set the client window width 101
Set the height and width of the iRock image 102
The iRock should be sized to the page 103
onresize 1s triggered when the browser’s resized 107
The onresize event resizes the rock 108
Have we met? Recognizing the user 110
Every script has a life cycle 111
Fmisll’ Cookies outlive your script’s life cycle 112
o Cookies have a name and store a value...
A Pk o e ot g : and can expire 117
Your JavaScript can live OUTSIDE your web page 119
ok g e i Greet the user with a cookie 120
greetUser() is cookie-powered now 121
Don’t forget to set the cookie, too 122
Cookies affect browser security 124
A world without cookies 126
Talk to the users... it’s better than nothing 129
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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
HEICGME {_0 Compounding your JavaScript efforts 148
Tiered decision making with if/else 154
ST.CK F]GURE An if can go inside another if 155
Your functions control your pages 157
ADVENTUR E Pseudocode lets you map out your adventure 158
st Stick figure inequality 162
(:} /l' ii::h;:t":r 1= Psst, I've got nothing to tell you... 163
J/% ttart.. Crafting decisions with comparison operators 164
- 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
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looping

At the Risk of Repeating Myself

Some say repetition is the spice of life. Sure, doing something new and
interesting is certainly exciting, but it's the little repetitive things that really make it possible

to get through the day. Compulsive hand sanitizing, a nervous tick, clicking Reply To All

to every freaking message you receive! Okay, maybe repetition isn't always such a great

thing in the real world. However, it can be extremely handy in the world of JavaScript.

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

Available Without loops, you'd be wasting a lot of time cutting and pasting a bunch of wasteful code.
X marks the spot 190
Déja vu all over again...for loops 191
Treasure hunting with a for loop 192
Dissect the for loop 193
Mandango: a macho movie seat finder 194
'::ﬂ First check seat availability 195
B Looping, HTML, and seat availability 196
seat_avail.png Movie seats as variables 197
Unavailable Arrays collect multiple pieces of data 198
Array values are stored with keys 199
) From JavaScript to HTML 203
\ x Visualizing Mandango seats 204
Q Test drive: the solo seat finder 209
| — Too much of a good thing: endless loops 210
| 1 mf Loops always need an exit condition (or two!) 211
3 i A "break" in the action 212
Boolean operator logic uncovered 218
seat tmavatlpng Looping for just a "while"...until a condition is met 222
Select Breaking down the while loop 223
Use the right loop for the job 225
Movie seat data modeling 231
An array of an array: two-dimensional arrays 232
Two keys to access 2-D array data 233
= Mandango in 2-D 235
it An entire theater of manly seats 238
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functions
Reduce, Reuse, Recycle

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

say they do their part in making scripts as eco-friendly as possible.

The mother of all problems 244

Functions as problem solvers 246

The nuts and bolts of a function 247

A function you’ve already met 248

Building a better thermostat 251

Passing information to functions 252

Function arguments as data 253

Functions eliminate duplicate code 254

Creating a seat setter function 257

The setSeat() function 259

The significance of feedback 261

Returning data from functions 262

Many happy return values 263

Getting the status of a seat 267

Showing the seat status 268

You can link the function to an image 269

Repetitive code is never a good thing 270

Separating functionality from content 271

Functions are just data 272

- E—— Calling or referencing your functions 273

A . . .. . I Events, callbacks, and HTML attributes 277

w2, . s, e ¥ o, e = Wiring events using function references 278

e Function literals to the rescue 279

... l — I Where’s the wiring? 280

.i. . >, 3‘ . =, A shell of an HTML page 283
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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.

The Bannerocity HTML form 291
When HTML is not enough 292
Accessing form data 293
Form fields follow a chain of events 295
~ir Losing focus with onblur 296
Alert box validation 297
Validate fields to make sure you have “not nothing” 301
Validation without aggravating alert boxes 302
A more subtle non-empty validator 303
Size matters... 305
}{ Validating the length of data 306
Validating a ZIP code 311
Validating a date 316
Regular expressions aren’t “regular” 318
Regular expressions define patterns to match 319
Metacharacters represent more than one literal character 321
Drilling into regular expressions: quantifiers 322
Validating data with regular expressions 326
Matching mins and maxes 329
Eliminating three-digit years with this...or that 331
Leave nothing to chance 332
Can you hear me now? Phone number validation 333
You've got mail: validating email 334
The exception is the rule 335
Matching optional characters from a set 336
Constructing an email validator 337
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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
Describing scenes without alert boxes
Accessing HTML elements

Getting in touch with your inner HTML
Seeing the forest and the trees: the Document Object Model (DOM)
Your page is a collection of DOM nodes
Climbing the DOM tree with properties
Changing node text with the DOM
Standards compliant adventuring
Designing better options

Rethinking node text replacement
Replacing node text with a function
Dynamic options are a good thing
Interactive options are even better

A matter of style: GSS and DOM

Document

Swapping style classes

Classy options

Test drive the stylized adventure options
Options gone wrong: the empty button

B . head I A la carte style tweaking

1 No more bogus options

LY

More options, more complexity

1
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Tracking the decision tree
Building the decision history in HTML
Manufacturing HI'ML code

Tracing the adventure story
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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

The need for sorting 409

A JavaScript object for dating 410

Calculating time 411

Rethinking blog dates 412

] An object within an object 413
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o wats } Accessing pieces and parts of a date 417
var when; * function deliver (who) ( Arrays as objects 420
var where; y Custom sorting an array 421
Sorting made simple with function literals 422

Object Searching the blog array 425

Searching within strings: indexOf{) 427

funftion display() { Searching the blog array 428

I funct. e Searching works now, too! 431

var whats Ton dediverO The Math object is an organizational object 434

var when; : Generate random numbers with Math.random 436

var where; Turn a function into a method 441

Unveiling the shiny new blog object 442

What do objects really offer YouCube? 443
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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

Classes vs. instances 452

Instances are created from classes 453

Access an instance’s properties with “this” 454

Own once, run many: class-owned methods 455
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how to use this book

Who is this book for?

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

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

, o
text editor, and an Internet connection” we'll help you learn how 4o

@ Do you want to learn, understand, and remember — ww:cc JavaScriF{; tode that
how to create web pages that are alive with energy, "‘; es web Pages do all kinds
turning the Web into a truly interactive experience? ot ¢ool 'U\ihgs that are

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

this book is for you.

Who should probably back away from this book?

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

@ Are you completely new to creating web pages? This book makes a 5rca{:. sequel
4o Head Fivst HTML with
CSS ¢ XHTML, so definitely
theek it out if you want to
brush up on Yyour HTMmL.

(You don’t need to be an HTML guru, but you should

understand the basics of how web pages go together
with HTML and CSS, and how to post them online.) é_/

@ Do you hold a ninth degree black belt in Script Fu, and
are really looking for a JavaScript reference book?

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

N

this book is not for you.

[Note from markc{:ingr this book is
for anyone with a evedit card.]

XXiv intro
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the intro

We know what youre thinking

“How can #hs be a serious JavaScript book?”
“What’s with all the graphics?”

“Can I actually learn it this way?”

We know what your brain is thinking ( et

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

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

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

Neurons fire. Emotions crank up. Chemicals surge.

And that’s how your brain knows...

Great. Only 600
more dull, dry,
boring pages.

This must be important! Don’t forget it!

But imagine you’re at home, or in a library. It’s a safe, warm, tiger-free zone.
You're studying. Getting ready for an exam. Or trying to learn some tough \prd)
technical topic your boss thinks will take a week, ten days at the most. o

Just one problem. Your brain’s trying to do you a big favor. It’s trying
to make sure that this obviously non-important content doesn’t clutter
up scarce resources. Resources that are better spent storing the really
big things. Like tigers. Like the danger of fire. Like how you should

never have agreed to house sit for your friend with the pet anaconda.

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

you are here » XXV
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how to use this book

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

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

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

some of the Head First learning principles:

Make it visual.mages are far more memorable than words alone, and make learning much

more effective (up to 89% improvement in recall and transfer studies). It also makes things

more understandable. Put the words within or near the graphics they relate

to, rather than on the bottom or on another page, and learners will be up to

twice as likely to solve problems related to the content.

Use a conversational and personalized style. Inrecent studies,
students performed up to 40% better on post-learning tests if the content

spoke directly to the reader, using a first-person conversational style

onfocus! rather than taking a formal tone. Tell stories instead of lecturing. Use
‘ ﬁ casual language. Don't take yourself too seriously. Which would you pay more
L attention to: a stimulating dinner party companion, or a lecture?

Get the learner to think more deeply. In other words, unless you actively

flex your neurons, nothing much happens in your head. A reader has to
‘ ’ be motivated, engaged, curious, and inspired to solve problems, draw
conclusions, and generate new knowledge. And for that, you need challenges,

onhlul"- exercises, and thought-provoking questions, and activities that involve both

sides of the brain and multiple senses.

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

| can't stay awake past page one" experience. Your brain pays attention to things that are out of the

ordinary, interesting, strange, eye-catching, unexpected. Learning a new, tough, technical topic

doesn’t have to be boring. Your brain will learn much more quickly if it's not.

Touch their emotions. We now Kknow that your ability to
T'm burning up! Please turn the
heater off. Or am I feeling

the effects of local warming?

remember something is largely dependent on its emotional content.

You remember what you caré about. You remember when you feel

something. No, we're not talking heart-wrenching stories about a

boy and his dog. We're talking emotions like surprise, curiosity, fun,

myhat the...?”, and the feeling of “I Rule!” that comes when you solve a puzzle,

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

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

intro
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the intro

Metacognition: thinking about thinking

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

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

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

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

But we assume that if you’re holding this book, you really want to learn how o
to create interactive web pages that sizzle. And you probably don’t want to
spend a lot of time. If you want to use what you read in this book, you need to
remember what you read. And for that, you've got to understand it. To get the most
from this book, or any book or learning experience, take responsibility for your
brain. Your brain on tkis content.

The trick is to get your brain to see the new material you’re learning as
Really Important. Crucial to your well-being. As important as a tiger.
Otherwise, you're in for a constant battle, with your brain doing its best to
keep the new content from sticking.

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

There’s the slow, tedious way, or the faster, more effective way. The
slow way 1s about sheer repetition. You obviously know that you are able to learn

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

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

A conversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing 1s, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning...

you are here » xxvii
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how to use this book

Here’s what WE did:

We used pictures, because your brain is tuned for visuals, not text. As far as your brain’s
concerned, a picture really «s worth a thousand words. And when text and pictures work

together, we embedded the text i the pictures because your brain works more effectively
when the text is within the thing the text refers to, as opposed to in a caption or buried in the
text somewhere.

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

We used concepts and pictures in unexpected ways because your brain is tuned for novelty, e - oo we s e o, e, soise emve uise)
and we used pictures and ideas with at least some emotional content, because your brain
1s tuned to pay attention to the biochemistry of emotions. That which causes you to _feel
something is more likely to be remembered, even if' that fecling is nothing more than a litde “

humor, surprise, or interest.

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

We included more than 80 activities, because your brain is tuned to learn and remember
more when you do things than when you read about things. And we made the exercises (1)
challenging-yet-do-able, because that’s what most people prefer. Test condition

We used mudltiple learning styles, because you might prefer step-by-step procedures,

while someone else wants to understand the big picture first, and someone else just wants to

see an example. But regardless of your own learning preference, everyone benefits from seeing

the same content represented in multiple ways. (2]

. . . . Acti
We include content for both sides of your brain, because the more of your brain you ction

engage, the more likely you are to learn and remember, and the longer you can stay focused.
Since working one side of the brain often means giving the other side a chance to rest, you

can be more productive at learning for a longer period of time. v A‘“
And we included stories and exercises that present more than one point of view, PQWE?
because your brain is tuned to learn more deeply when it’s forced to make evaluations and

judgments.

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

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

XXViii intro
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Cut this out and stick it

on Your retrigerator.

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

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

Do the exercises. Write your own notes.

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

Read the “There are No Dumb Questions”

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

Make this the last thing you read before

bed. Or at least the last challenging thing.

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

Drink water. Lots of it.

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

the

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

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

@ Talk about it. Out loud.

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

@ Listen to your brain.

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

Keep it real!

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

@ Just do it!

There’s only one way to learn JavaScript: writing
a lot of JavaScript code. And that’s what you’re
going to do throughout this book. Don’t just skip
over the JavaScript exercises—a lot of the learning

happens when you solve problems, even unusual ones

like Stick Figure Adventure, the Mandango macho
movie seat finder, and the YouCube blog. And
definitely stick with an exercise and get it working

before you move on to the next part of the book. Oh,

and if you have an interactive web project you’ve
been dreaming about, don’t be afraid to build it as
you work through the book and add to your shiny
new bag of JavaScript programming tricks.

XXix
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how to use this

Read Me

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

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

If you’re looking for a history of JavaScript, keep on looking because this book won’t help.
The goal here is to teach you how to do cool, practical things in JavaScript to amp up the
interactivity of web pages, turning them into responsive web applications that people
will want to experience. We forego formalities, and only teach the JavaScript concepts
you need to know to do real things, in real time. Really.

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

While we could have put every single JavaScript statement, object, event, and keyword in
this book, we thought you’d prefer a reasonably portable book that doesn’t require a forklift
to carry from your desk to the gym. Oh yeah, it’s a great workout read, but you might want
to invest in a sweat-proof pencil! We focus on the parts of JavaScript you need to know, the
ones you’ll use 95 percent of the time. And when you’re done with this book, you’ll have
the confidence to go look up that elusive method you need to finish off that killer script you
just dreamed up in the shower.

Since JavaScript includes a huge built-in library of reusable code, it’s important to
understand when you’re dealing with standard JavaScript code, as opposed to custom code
that you create. Any time you see the word “custom,” that means the code is custom built
by you, and not a built-in part of JavaScript.

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

Even though all modern web browsers support JavaScript, there are sometimes subtle
differences in how they handle certain JavaScript code. So, we encourage you to pick at
least two up-to-date browsers and test your scripts using them. We’ve found Firefox to
currently be a superior browser for helping track down JavaScript coding errors, but your
scripts will ultimately need to run consistently on a variety of different browsers. Don’t
hesitate to get your friends, family members, co-workers, and highly trained pets to help
test out your scripts in their browsers.

XXX

Download at WoweBook.Com



the

The activities are NOT optional.

The exercises and activities are not add-ons; they’re part of the core content of the
book. Some of them are to help with memory, some are for understanding, and some
will help you apply what you've learned. Don’t skip the exercises. The crossword
puzzles are the only thing you don’t Aave to do, but they’re good for giving your brain a
chance to think about the words and terms you’ve been learning in a different context.
And the Page Benders, well those are optional too if you hate the thought of creasing
these beautiful pages. But you’ll miss out on some fun.

The redundancy is intentional and important.

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

The examples are as lean as possible.

Our readers tell us that it’s frustrating to wade through 200 lines of an example looking
for the two lines they need to understand. Most examples in this book are shown within
the smallest possible context, so that the part you’re trying to learn is clear and simple.
Don’t expect all of the examples to be robust, or even complete—they are written
specifically for learning, and aren’t always fully-functional.

We’ve placed the complete code for all of the examples on the Web so you can copy and
paste it into your text editor and explore. You can also play around with the finished
scripts online. You’'ll find them at:

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

The Brain Power exercises don’t have answers.

Tor some of them, there is no right answer, and for others, part of the learning
experience of the Brain Power activities is for you to decide if and when your answers
are right. In some of the Brain Power exercises, you will find hints to point you in the
right direction. It’s your brain...feel its power!

Download at WoweBook.Com
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safari

Safari® Books Online

S a f a rl When you see a Safari® icon on the cover of your favorite
’ technology book that means the book is available online
through the O’Reilly Network Safari Bookshelf.

Books Online

Safari offers a solution that’s better than e-books. It’s a virtual library that lets you
casily search thousands of top tech books, cut and paste code samples, download
chapters, and find quick answers when you need the most accurate, current
information. Try it for free at Attp://safari.oreilly.com.
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1 the interactive web

. * ¥
[Reacting to the Virtual World

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

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

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.

this is a new chapter
Download at WoweBook.Com



needy users

(Online) people have needs

All right, we know the Web is virtual, but the people on the Web are real
people, with real world needs. Needs like searching for a killer meatloaf

recipe, downloading their favorite song by Meatloaf, or something even

as huge as shopping for a new home. Fortunately, the Web differentiates
when it comes to prioritizing your needs!

e 0 ) House Finder ==

Ready to find a new house?

User input

Enter your annual income: |BT}GDO é/i\

Enter the number of bedrooms: |

Enter your ZIP code: 95&14 |

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

2 Chapter 1
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the interactive web

Like talking to a brick wall... nothing happens

The Web isn’t always as responsive as it could be. In fact, it can sometimes
feel downright cold and unfeeling, detached from the outside world and
unresponsive to the needs of its many users. You would expect that entering
data like this would generate some sort of response...but nothing happened.
Don’t take it personally; the static Web just doesn’t know better.

User input... and shill
no{:h'mg’s happening.

House Finder
Ready to find a new house?

you are here »
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interactivity with javascript

But JavaScript talks back

JavaScript flips the switch that turns a web page into an interactive
experience. It powers things that can listen to your needs, process your
input, and respond to your deepest desires. OK, perhaps that’s a stretch,
but JavaScript can turn a web page into an interactive application as
opposed to a static, lifeless page, and that’s a good thing!

Thc S s )
i e o Pt
eo0o 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 PriceJ Shop for Huuses;l

click! click!

ST

The user tlicks a button

T e dth \)avaScriF{: goes to work in
9et results.

response to user actions.

J avaScript l)rings a weh page to life lxy

allowing it to responc[ to a user’s input.

4 Chapter 1
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the interactive web

Please enter a number.

The user’s input is

walidated for acturaty: Please enter a zjp Code in the form Xxxxx
~—>

enn House Finder - Matches (&)
The following houses were found:
[ formation on a server is
s:aic:cd using ?aramc{:crs 110 Elm Street  View l
supplied by the user- < 100 Wapis Lane B

847 Main Street  View |

You can afford house that costs up to £320000

—_— /
A caleulation is made
bascd upon da’ca ‘ch
user enteved. >

you are here » 5
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6

HTML, CSS, and JavaScript

. infer
Lights, camera,” action!

{;V?)S(:ript sits with HTML and CSS as one of the three pieces of modern
el page construction. HTML provides the structure, CSS adds the
;ty ;, znijavaicrlpt puts the rubber to the road and makes things happen
o find the path to an interactive web i .
page, you must follow the trail of
;;rl'llcture (HTML) to s'tyle (CSY), and then to action (JavaScript).
milar to CSS, JavaScript code often resides right there in the web page

width:110px; function validatezIPCode (value) {
} // Validate the ZIP code
// if (liszIPCode (value))

div.field {
margin-bottom:lOpx ¥

text-align:right;
function calcPrice() {

var maxPrice =

</style>
document.getElementById("income") .value * 4;
alert ("You can afford a house that costs up to $"
maxPrice + ".");
¥
function findHouses (form) {
var bedrooms =
HTML YY'OVidCS docgment.getElementById ("pbedrooms") .value;
var zipCode =
‘{:\'\C ‘('\\ramcwork. document.getElementById("zip") .value;
// Display a list of matching houses from the server
form.submit ()7
</script>
CSS adds the

visual yiz.zAzz,

Chapter 1

Download at WoweBook.Com

alert ("Please enter a 7IP code in the form KARXK ") 7

<html>
<head>
</head> STRUCTURE
<body>
<div id="frame"> HTML
<div id="header">Ready to find a new house?</div>
<div id="left">
<img src="house.png" alt="House" />
</div>
<form name=
<div clas{ <style type="text/css">
<input body {
</div> font:1l4px arial;
<div clas text-align:center; STYLE
<input ¥
</div> CSS
<div clas #frame {
<input width:400px;
</div> ¥
<input ty
<input ty #header {
</form> font:16px arial; <script type="text/javascript">
</div> font-weight:bold; function validateNumber(value) {
</body> margin-bottom:15px // Validate the number ACTION'
</html> ¥ // if (!isNumber (value)) .
alert ("Please enter a number.");
#left { ¥ J 0
float:left; avascrl])t

JavaSeript injects
the ‘Funcfioné)l SiZZ.'C;
allowing the page to
ke action.



the interactive web

ene House Finder
Ready 1o find 8 new house? The pieces of the Page are
all there, but {:hcy aren't
formatted and lack visus] flair-..
-
Enter your annual lﬂmmﬂ

Enter the number of bcd%m * House Finder = The page looks muth
Enter your ZIF .

better but L it doesnt
doa whole lot-

Ready to find a new house?

Now the page ac{:uall\/

Calculate Price | Shop for Houses I does Somc{:hmg

Enter your annual income: ‘B[}{mﬂ
Enter the number of bedrooms: 3
> Enter your ZIP code: [95014

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

Thanks for listening, JavaScript!
I'm well on the way to finding the
bachelor pad of my dreams.

J avaScriPt springs
into action when the
user asks the page
to Per{orm a task.

you are here » 7
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why add

Can't you do all the same
stuff with HTML and CSS?

The Web was still pretty cool
before JavaScript, you know.

HTML and CSS aren’t really interactive

The problem is that HTML and CSS aren’t really interactive. There
certainly are CSS tricks you can use to manipulate styles in very specific

situations, such as mouse hovers over links, but your options are fairly
limited if you’re using just HTML and CSS.

JavaScript allows you to detect just about anything that takes place in

a web page, like a user clicking buttons, resizing the browser window,
or entering data into a text field. And since JavaScript is a scripting
programming language, you can learn to write code to respond to these
user interactions, like performing a calculation, dynamically swapping
images on the page, or even validating data.

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

Although JavaScript is capable of doing
: all sorts of things, We know you’re at
i the beginning of your journey. Rest assured that events,
: functions, and many other pieces of the JavaScript puzzle

¢ will come together in time. Besides, you're probably
¢ further ahead of the game than you realize.

HTML + CSS + JavaScript = REAL Interactivity

Download at WoweBook.Com



the interactive web

Q@Em your penci
Y You already know more than you think. Look at the code for the

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

<html>
<head>
<title>House Finder</title>
<script type="text/javascript">
function validateNumber (value) {

// Validate the number
// if (!isNumber (value))
alert ("Please enter a number.");

}

function validatezIPCode (value) {
// Validate the ZIP code
// if (!iszIPCode (value)) N
alert ("Please enter a ZIP code in the form XXXXX.")) —

function calcPrice() {
=T maxPrice = document.getElementB Id("income").valu;‘:—gz::j .........................................
SIert("You can atford a house that costs up to $" + maxPrice + ")

}

function findHouses (form) {
var bedrooms = document.getElementById("bedrooms").value;
var zipCode = document.getElementById("zip").value;

// Display a list of matching houses from the server
form.submit () 7

¥
</script> AN
</head> A
N G T

<d iV i d:"frame"> .........................................
<div id="header">Ready to find a new house?</gdv>
Pt~
<img src="house.png" alt="House" />
</div>
<form name="orderform" action=".."/method="POST">
<div class="field">Enter your dnnual income:
<in Ld="income" type="{fext" size="12"
nblurz"validateNumber(this.val&gjjzy</div>
<div class="field">Enter the number of bedrooms:
<input id="bedrooms" type="text" size="6"
onblur="validateNumber(this.value)"/></div>
<div class="field">Enter your ZIP code:
<input id="zip" type="text" ize="10"
onblur="validateZIPCode /></div> X
<input type="button" calue—tCaTowgresrres™ R/
snclick="calcPrice ();" />
<inpuE Eype—"button” L hop for Houses" R
onclick="ﬁndHouses(this.form);" />
</form>
</div>
</body>
</html>

you are here » 9
Download at WoweBook.Com



sharpen solution

- r CII
q@{m yw&rslmn

<htmi>
<head>
<title>House Finder</title>
<script type="text/javascript">
function validateNumber(value) {

// Validate the number
// if (1isNumber (value))
alert ("Please enter a number.");

\t(rc]): ggii:);'kr:jow m(l)ore than you think. Take a look at the code for
inder web page, and write down what you thi

. . ! nk

circled chunk of JavaScript code is doing. It's okay zo guelss et

} ells the user 1o enter a

function validateZIPCode(value) {
// Validate the ZIP code
// if (!isZIPCode(value))
alert ("Please enter a 7IP code in the form XXXXX.

¥

enetion i /
var maxPrice = document.getElementById("income").valdg_:jEz:j
aler 5a can aftford a house fthat costs up tO »" T Ma price + ".");

¥

function findHouses (form) {
var bedrooms = document.getElementById("bedrooms").value;
var zipCode = document.getElementById(“zip").value;

// Display a list of matching houses from the server
form.submit ()7

</script>
</head>

<body>
<div id="frame>
<div id="header">Ready to find a new house?</div>
<div id="left">
<img src="house.png" alt="House"
</div>
<form name="orderform" actio "~ " method="POST">
<div class="fleld">Ente our annual income:

i r=ild me!! pe="text" size="12"
onblur="validateNumber(this.value v/ ></div>
<div class="lle SFnter the number of bedrooms:
<input id="bedrooms" type="text" size="6"

onblur="validateNumber(this.value)"/></div>
<div class="field">Enter your 7IP code:

<input id="zip" type="te " _size="10"
onblur="validateZIPCode@ v/ ></div>
<input_type="button" value="___—-_—_E_EEEEE:____________________\T:S
<Input type="bu zTue="Shop for Houses"

onclick:"ﬁndHouses(this.form);" />

Validates the intome

</form> R

</div> price when the user tlicks the
</body> LI I RIS
</html> Caleulate Price button.

10
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Use the <script> tag to tell the
browser you’re writing JavaScript

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

the web browser know that we’re about to give it JavaScript, instead of
HTML... and that’s where the <script> tag comes in.

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

<html>
<head>

<title>House Finder</title>

This SCYiP‘E ‘{:aa says {-’ha{-’

ah\/{:hing after itis a

seripting Ianguagc...

<script type="'text/javascript'>

\{ou Ca“.‘ttjoa function validateNumber (value) {
f)\c seerp 3\6 // Validate the number

‘;*‘?M"’Lm;mc // if (!isNumber (value))

usua“\/ .“:‘ ?:h,c alert ("Please enter a number.");

head seckion

Cs

</script>

<body>

,..and n

the interactive web

Lhis tase, the Lyre
of the sevipting \anouade
is \)avaScr\Yk.

Evcr\/{:hing between the opening and
tlosing stvipt tags is JavaSeript... the
browser knows to treat this as a

scri?{ing |an5uagc, and not HTML.

</heac '\\ The tlosing sevipt tag Lells the browser
+hat normal HTML s tontinuing now.

<!-- All the rest of your HTML -->

</body>
</html>

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

A: Not necessarily... the <script>
tag tells the browser that a scripting
language is coming, but it doesn’t have to be
JavaScript. The type part, t ype="text/
javascript",is what lets the browser
know you're about to give it JavaScript
specifically.

t}]ere are no °
Dumb Questions

Q: So are there other scripting
languages | can use?

A: Absolutely. Microsoft has a couple of
varieties like VBScript (a scripting version of
Visual Basic) and their flavor of Ajax, called
ASP.NET AJAX. We'll talk more about Ajax
in Chapter 12, too. And there are several
other scripting languages you can use. But
for our purposes, we'll always use text /
Jjavascript inthis book.

Download at WoweBook.Com

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

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

you are here » 11



telling the browser what to do

Your web browser can handle
HTML, CSS, AND JavaScript

You already know that a web browser knows how to take your
HTML and display it. And you've used CSS to tell the browser how
to show different parts of your HIML. Think of JavaScript as just
another way to talk to the browser... but instead of telling the browser
how to display something (like in HTML or CSS), you’re giving the
browser some commands to follow.

o You open up a web
browser and ‘E\/?c

_ ina URL...

| <« \l € The web server Figures
ouk which page to
veturn for that URL-

e The sevver 9ives Your
web browser 3 Page full
of HTML tags, (s
vules, and JavaScrich.

<html> ‘EE_.-B

- <head>

e The browser displays the ::d; Web Server
WTML using the CSS vules) f_ Lo I

all from the web page- ol
N
8ns6 Mousefinder O Web Page
o Rud?mﬂndanwhmsﬂ

| Enter your anmual income: M @
"'ahd khows

Erber thee numbaer of badrooms: ‘1
- Enter your ZIP cade: 95014 K— <stripts ts like inside of
! N :

You can afford a hougs thar CORLE up to 5320000,
Deane

———————

12 Chapter 1
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Q: How do web browsers run
JavaScript code?

A: Web browsers have a special piece
of software inside them called a JavaScript
interpreter, and its job is to run JavaScript
code that appears within a page. This is why
you might have heard JavaScript described
as an interpreted language, as opposed to
a compiled language. Compiled languages,
such as C++ or C#, must be converted by
a tool called a compiler into an executable
program file. It isn't necessary to compile
JavaScript programs because JavaScript
code is interpreted directly by the browser.

Q; How do | tell a web page to start
running JavaScript code?

A: Most JavaScript code is run when
something takes place within the page, such
as the page being loaded or the user clicking
a button. A JavaScript mechanism known as
an “event” allows you to trigger a piece of
JavasScript code when something of interest
happens to the page.

tbere qre no °
Dumb Questions

Q: Considering the Web’s security
problems, is JavaScript safe?

A: Yes, for the most part. JavaScript is
designed from the ground up to prevent
malicious code from causing problems. For
example, JavaScript doesn't allow you to
read or write files on the user’s hard drive.
This limitation wipes out the potential for

a lot of viruses and similarly evil code. Of
course, this doesn’t mean you can't write
buggy JavaScript code that makes web
pages a pain to use, it just means you're
unlikely to put users in serious jeopardy with
JavaScript. And for the record, browser bugs
and crafty hackers have figured out ways to
breach JavaScript security in the past, so it's
certainly not bulletproof.

Q: So about that <script>tagin
the House Finder code... Is it HTML or
JavaScript?

A: The <script> tag itself is HTML,
and its purpose is to provide a way to blend
script code with the HTML code. The code
appearing inside the <script>tagis
JavaScript code. Since the <script>
tag is designed to support multiple script

the web

languages, you indicate that the code is
JavaScript code by using its t ype attribute.

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

A: Yes. It's possible to get interactivity

in web pages without JavaScript, but in
many cases it's inefficient and clunky. For
example, data validation on forms can be
handled on the web server when you submit
the form. However, this means you have to
submit the entire form and then wait for the
server to do the validating and return the
results as a new page. You might as well
validate the form with paper and pencil!
JavaScript interactivity occurs entirely within
the browser without loading a new page,
eliminating the unnecessary passing of data
back and forth to a server. Not only that,

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

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

E;teuciSe

web page.
alert JavaScript / Custom onblur JavaScript / Custom
calcPrice JavaScript / Custom onclick JavaScript / Custom
zipCode JavaScript / Custom findHouses JavaScript / Custom
var JavaScript / Custom value JavaScript / Custom

Download at WoweBook.Com
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exercise solution

LeRciSe

\ Finder web page.
SoLution

14

<head>
<title>House Finder</title>
<script type:"text/javascript">
function validateNumber(value) {
// Validate the number
// if (!isNumber(value))
alert ("Please enter a number.");

}

function validateZIPCode(value) {
// validate the ZIP code
// if (!isZIPCode(value))
alert ("Please enter a 7IP code in the form XXXXX.") 7

}

function calcPrice () {
var maxPrice = document.getElementById("income").value * 4;

‘zziiiif("You can afford a house that costs up to " + maxPrice
by

3

function findHouses (form) {
var bedrooms = document.getElementById("bedrooms").value;
var zipCode = document.getElementById("zip").value;

// Display a list of matching houses from the server
form.submit ()7

</script>
</head>

<body>
<div id="frame">
<div id="header">Ready to find a new house?</div>
<div id="left"™>
<img src="house.png" alt="House" />

</div>
<form name="0Lr orm" action=".." method="POST">
<div clasge€"field">Enter your annual income:
<inp id="income" type="text" size="12"

onblur:"validateNumber(this.value)"/></div>
<div class="field">Enter the number of bedrooms:

<input id="bedrooms" type="text" size="6"

onblur:"validateNumber(this.value)"/></div>
<div class="field">Enter your zIHScode:

<input id="zip" type="text" size="19

onblur:"validateZIPCode(this.value)"/></div>
<input type:"button" value="Calculate Price"

onclick="calcPrice () ;" />
<input type="button” value="Shop for Houses"
onclick="ﬁndHouses(this.form);" />
</form>
</div>
</body>
</html>
Chapter 1
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Ilgt;ntify each piece of coﬁe of as being part of the standard JavaScript
guage, or a custom piece of code created by a programmer for the House

The pop—up box that
indicates an invalid number.

Y
alert / Custom

A tustom thunk of tode that
caleulates the house price.

JavaScript /(Custom )

Sets aside a sto .
for a piece of d;igf location

var JavaScript ) Custom

Custom ¢tode that
£inds ma{‘,ching houses.

findHouses  JavaScript

calcPrice

zipCode

JavaScript

A choragc lotation used +o
hold
ZIP tode entered by the us:r. fhe

bt Custom

|ndicates that the user's moved
onto the next input field.

i Custom

The turrent value of the
ZIP tode ih?u{: '(:icld.

Onle;{k QavaScript)/ Custom

Indicates that th
e Sh
button has been clickc‘I



the interactive web

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

Fresh off of a successful gig writing HTML and CSS pages, you've
been called into your boss’s office to see his latest online invention:
the iRock. The virtual pet is making waves at all the toy conferences,

but beta users are really unhappy with the online pet.

Apparently, the users are clicking on the rock, and expecting

something cool to happen...but your boss never thought about that.
Now, it’s up to you to make the iRock interactive, and get the

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

ann

Users ave clicking their iRotk

Heve’s the iRock so far-..
Jus{: some HTML and
CSS. And that means no
intevraction with the user.

WRack = The Virual Pog Rock

and nothing’s happening. \}

It won't respond
to me!
Irate bc{:a
users C,osa,h
the tech )
S“PFOV"(: lines.

Is there something
wrong with my browser?

Just give me a sign!

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

Is it something I said?

=
_ @RA“« -
PQWEWR
What sorts of things do you
think the iRock should be able
to do to interact with its users?
you are here » 15
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game plan for interaction

Making iRock interactive

Not only is it up to you to make the iRock interactive, but

you’re going to have to learn some JavaScript along the way.

That’s okay, though, you’ll have that pet rock saying hello in

no time.

Here’s what you’re going to do in the rest of this chapter:

o
12

You already know how
Create the iRock HTML web page. to do this.
S—

Add a JavaScript alert to make the < — An alert is JavaSevi +
rock greet users when the iRock way of PoPPing up aP ’
web page is loaded. Simple message box.

Write JavaScript code to ask for the ./, tonnetting
user’s name, print out a personalized something the user
greeting, and make the rock smile. does, like clicking the

virtual pet vock..
Add an event handler so that when

users click on the rock, the code you
wrote in step 3 runs.

~with activit
that You dcsi;/n.

Win the admiration and lavish
gratitude of your boss.

16 Chapter 1
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Create the iRock web page

You couldn’t find a much simpler HIML page than the iRock. Go
ahead and type this HTML into your favorite editor, and save it

as iRock.html. You can download the pet rock images from the
Head First Labs web site, at http://www.headfirstlabs.com.

the interactive web

The pet roek’s HTm

about as bor

itself...
‘/' needs

, L page is
"9 as the roek
ho wonder Your boss

Your help.

<html>
<head>

</head>

<body>
<div style="margin-top:100px;

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

Be sure to download votk.pny

from the online examples at the

tead Fiest Labs web site.

Test drive

Before you go any further, save and test out your iRock
web page in your web browser. Make sure yours looks
like ours, because we’re about to start adding some
interactivity, JavaScript style.

By - o B W

|n just 3 few /N

pages: youll bave

o votk
Lhis boring vott
va:'\\‘mg and {',a“img

Lo ks users:

<title>iRock - The Virtual Pet Rock</title>

text-align:center">
<img 1d="rockImg" src="rock.png" alt="iRock" />

<html>
<head>

</head>

<body>

</body>
/html>

irock.html

therejare no
Dumb Questions — |

Q: Is that CSS in the <div> tag?

A: Sure is. Good catch there.

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

A: You've been reading Head First HTML with CSS &
XHTML, haven't you? Yes, you're right, it's usually better to
put your CSS in a <style> taginyour page’'s <head>,
or in an external stylesheet. But your boss isn't much of a
coder, and besides, it makes this first example a lot simpler.
But if you want to go ahead and write your own external
stylesheet for the iRock, we think that would be pretty cool.

you are here » 17
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getting started with events

JavaScript events: giving the iRock a voice

To use JavaScript to greet the user when the page first loads, we’ll have
to solve two main JavaScript-related problems: knowing when the page
finishes loading and knowing how to display a greeting so that the user
can see it.

The first problem involves responding to an event (the page load event),
while the second problem involves using a built-in JavaScript feature, the
“alert” box. Events are JavaScript notifications that let you know when
something of interest has happened, such as a page loading (onload) or
a button getting clicked (onclick). You can respond to events with your
own custom JavaScript code.

- il Pt Aok
& o a iRock = The Wirtual

The onload event is triggered
when the iRotk page Finishes
loading in the browsev.

onload!

Dors

The tode for the onload

event is set using the onload
attribute of the <body>

, Events are notifications
'Eag in the iRotk web page.

that you can responJ to
with J avaScript code.

<body onload=""alert("Hello, 1 am your pet rock.");">

The alcrk() ﬁund{:ion {chs H’\C\ Hello, | am your pet rock,

browser to display an alevt
box that greets the user. -

18 Chapter 1
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the interactive web

Alerting the user with a function

A JavaScript alert is a pop-up window, or box, that you can use to display
information to the user. Displaying an alert box involves writing code to
call the JavaScript alert () function and passing it the text you want

to display. Functions are reusable chunks of JavaScript code that perform
common tasks, such as displaying information in a pop-up window.

When you see parentheses immediately

alert() < = next to a name in JavaSeript code,
it's often a funetion.

Alert Up Close

o . This is the text 4o b
alert is the name of the built-in function displayed in the alc\chc

Ehat displ ays an slevt box. box—make sure You put
it between quotes.

+§3+§Texttodisplay ’4. éa_l_ uﬁ

Every JavaSeript funttion uses A semitolon mavks

paventheses to entlose the information the end of a line of
being passed to the funetion—in this JavaSevipt code, kind
case, the text to be displayed. of like the period at

the end of a sentence.

When you pull it all together, you get a complete line of JavaScript code
that calls a function to display greeting text in an alert box:

Don’t stress :

alert("Hello, 1 am your pet rock.");

over events. :

If all this
: event stufl’

Functions are reusable i text 4,1 displayed ; seems like a buzz kill, don’t
. is placed within pair of : worry about it because events

Pleces 0'[ COC[e tllat apostrophes or quotes ¢ will continue to unfold (and
L ) : make more sense) as you work

Per{or m common taSkS. : through the book.
you are here » 19
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saying hello with an event

Add the iRock greeting

So to greet users when they load the iRock page, you need to add an
onload event handler, and a greeting by using JavaScript’s alert ()
function. Add this line of JavaScript into your irock.html page:

<html>
<head> .
<title>iRock - The Virtual Pet Rock</title>
</head>
<body onload=""alert("Hello, 1 am your pet rock.");">
Bven thoush the |7 <div style="margin-top:100px; text-align: centlelr">
°"l°‘ad i_:vg" mll <img id="rockImg" src="rock.png" alt="1iRock™ />
applies o the </div>
entive page, you S
SC{: i£ as an /;(:b(l)gy <html>
aHxibu{'-C 0‘(: < " A <head>
the <body> t39 “Ihead>
betause the body Y
0‘(: a page is the Rcmcrnbcr Your J S L
i ) Your JavaSevi . .
?ava{:bt\r;iﬁ : visible your web p FipT 9oes right in
n .

age. The web browser k
how to handle JavaScriP{:, Just likcmi)'zl ‘_/7
does HTML and CSS.

irock.html
Test drive your interactive rock

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

greeting that is displayed in response to the onload event. Load up irock.
html in your web browser, and see what happens:

e — o As soon as the Page loads, an
alert box should PopP up on

Your sereen with a greeting.

Hello, | am your pet rock.

20 Chapter 1
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Lerel) are no

Questions

Q,: Where do events come from?

A: Although events are initiated by a user,
they ultimately come from the browser. For
example: a “key press” is an event triggered
by the user but the browser must package
up information about the event (like which
key was pressed) and then pass it along to a
function that has been designated to respond
to the event.

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

A: If a tree falls and no one is around to
hear it, does it make a sound? Same deal
with events. If you don’t respond to an event,
the browser goes about its business and no
one is the wiser. In other words, responding
or not responding to onload has no
bearing on the page actually loading.

Q} Didn’t you say that JavaScript code
belonged in <script> tags?

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

onload

O

alert

Q,: Are there other built-in functions
like the alert() function?

A: Yes, lots of them. alert () is

just the tip of the iceberg when it comes to
built-in reusable JavaScript code. We'll cover
a lot of the standard functions as we journey
through the features of JavaScript. By the
end of the book you'll even be creating your
own custom functions.

Q,: Why does the iRock onload code
mix quotes and apostrophes?

A: HTML and JavaScript require you to
close a sequence of text before starting
another one... unless you use a different
delimiter (quote or apostrophe). So in cases
where JavaScript code appears in an HTML
attribute (text within text), you have to mix
quotes and apostrophes to work around this
problem. It doesn’t matter which ones you
use for the attribute or the JavaScript text,
but whatever you choose—you'll have to

be consistent. Maybe an example of quotes
and apostrophes in language will clear
things up...according to the iRock, “The user
clicked and said, ‘Hello there.”

. O

+ g
WHOQ DQES wHwaT™

Match each piece of JavaScript code to what it does.

Display a text message in a pop-up window
Terminate a line of JavaScript code
Indicate that the web page has finished loading

Enclose the information passed into a function

QBUI.I.ET POINTS -

Events are used to
respond to web page
happenings with
JavaScript code.

m Theonload eventis
triggered when a page
finishes loading.

m You respond to the
onload event by setting
the onload attribute of
the <body> tag.

m  Functions allow you to
bundle JavaScript code
into reusable modules.

m  Some functions require
you to pass them
information to complete
their task.

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

Download at WoweBook.Com
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adding a

s

‘'WHe DoESs wHaT

Match each piece of JavaScript code to what it does.

onload Display a text message in a pop-up window

O Terminate a line of JavaScript code

alert Indicate that the web page has finished loading
; Enclose the information passed into a function

Now let’s make the iRock
really interactive

You’re making some progress toward a more interactive iRock, but
there’s still more to do before the virtual pet rock is going to win
over any customers... remember our check list?

Donc!
o Createthe-iRock HFMEweb-page— <«——
e %dd—aﬂ-&vaSenpt__ai%_r_t_to—make—t-he <—— Got this one
meleg-peetfusecsmsfen—t-he-ﬁeek Finished, too.
—web-page-isloaded—

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

e 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.

22
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the interactive web

Interaction is TW0Q-way communication

Right now, our rock says hi, but doesn’t let the user do much with it. We
really want the rock to respond to users. With help from a little JavaScript,
though, the iRock can be turned into an engaging pet that is surprisingly
sociable and downright friendly by changing its facial expression and
greeting the owner by name...

When usevs elick the voek,
it should ask them for

e % their name. Whar Is your name?
~——
Paul
——
g
{

Now the iRotk
tan greet its user

Fcrsona”\/.
The iRotk also should It is good to meet you, Paul.
show emotion by smiling
at the user.

_ s
. e

User satisfaction then

Sodvrs '60 a new hi h ( ’
that's the idea). 3h Cwell

JavaScript allows the user to interact with the iRock, turning key presses
and mouse clicks (more events) into pleasantries between a pet and its
owner. A JavaScript-powered friendship is born!

harpen your penci
i Take a guess at writing down the name of the JavaScript event

used to respond to a mouse click.

you are here » 23
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sharpen solution

_ rpen Your penci
B sOIU‘twn Take a guess at writing down the name of the JavaScript event

used to respond to a mouse click.
ontlick

The ontlick event is triggeved
whenever the user elicks the mouse
on an element on the ?agc—cach
web page element ¢an have its own
unique ontlick vesponse tode:

Add a function to get the user’s name

Here’s a JavaScript function, all baked up and ready to go. Whenever you see
Ready Bake JavaScript, that means you should just type the code in, as-is. But
trust us, you’ll learn everything about this code before long, and be writing
your own functions.

This code 1s for a custom function called touchRock (), which prompts the
user to enter their name, and then displays a personalized greeting in an alert
box. The function also changes the rock image to a smiling iRock. It’s all you
need to add personalization to the iRock.

Just like alert(), every Function
in JavaScrich has 3 name. | his

. unchion's mame is touchRotk prompt() is a funetion to pop up a

box and C‘{: a val
function touchRock () { J ue from the user.

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

e & Onte we have 3 name, we greet
alert ("It is good to meet you, " + userName + "."); the user FCVSOnaII\/...
document.getElementById ("rockImg").src = "rock_happy.png";

! } /Q, .and thange the votk image toa
smiling votk.

FBRAIN

‘P QOQWEWR
Can you figure out where this function
should go in your irock.html page?

24 Chapter 1
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the interactive web

JavaScript Magnets

The user-friendly iRock code is missing a few key code pieces.
Can you fill in the missing pieces to make the page whole?

Hint: Not sure about Your answers?
Test out Your answers by {yying
them into your ivotk-html page.

¥

<html>
<head>
<title>iRock - The Virtual Pet Rock</title>

S type="text/javascript">
function touchRock () {
var userName = prompt ("What is your name?", "Enter your name here.");

if (userName) {

alert ("It is good to meet you, " + userName + ".");
document.getElementById ("rockImg").src = "rock happy.png";
}
}
</script>
</head>
<body =" ( ) ;">

<div style="margin-top:100px; text-align:center">

<img id="rockImg" src="rock.png" alt="iRock" style="cursor:pointer"
=" ;vv />

</body>
</html>

I "Hello, 1 am your pet rock.” '

onclick

you are here » 25
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JavaScript Magnets solution

J avaScript Magnets Solution

The user-friendly iRock code is missing a few key code pieces.
Your job was to use the magnets to fill in those missing pieces.

JavaSerivt funchions ave placed Thc.{:yyc a{:'f:.\ribu‘{:c of the
2 sycc‘:al <serip> £a fhat <seript> tag is used to idcr.{:i«cy
goes in fhe <head> of the page. the bype of the sevipt anguane,
in this case JavaSeript.
) /
<html>
<head>

<title>ARock - The Virtual Pet Rock</title>

< type="text/javascript">

0 on touchRock () {
var userName = prompt ("What is your name?", "Enter your name here.");

if (userName) {

alert ("It is good to meet you, " + userName + ".");
document.getElementById ("rockImg") .src = "rock happy.png";
}
3} The onload event attribute of .
</script> the <body> tag wires the alert Change the votk image
</head> box greeting to the page. to a happy votk

<body| onload |="| alert }(| "Hello, I am your pet rock.” jy . ny
<div ='mar il 7 .

<img id="rockImg" src="rock.png" alt="iRock" style="cursor:pointer"

onclick l touchRock() '" />

</body>
</html>

The ontlick event attribute

of the votk image causes the
+ouehRotk() Lunetion to 56{:
called when the vock is elicked.

Change the mouse tursor
to a hand when hovering
over the vock.

26 Chapter 1
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the interactive web

Instant replay: what just happened?

Alittle bit of JavaScript triggered a lot of changes, resulting in a more
endearing version of the iRock. Let’s view an instant replay of what
changes were made and how they impact the page.

ana {isch - The Virtual Pet Rinck (=
onclick!
Deras
N ieki _n n 1t=" iRock"
Cllcklh 'H’\C IROLI( image <4im id="rock1mg" src= rock -prig ?. .
j : ; ' s?:yle=" cursor:pointer” onclick= touchRock(Q);

, Causes an event to trigoer a
i £ *:‘:Z‘ tustom \)avaSUriy{: funttion.

/>

function touchRock () {
var userName = prompt ("What is your name?",

"Enter your name here.");
if (userName) {
alert ("It is good to meet you, " + userName + ".");
document.getElementById ("rockImg") .src = "rock happy.png";

£ The votk image
thanges to a
smilihg iRotk.

The funetion asks for
the usev’s name, and then
greets them personally.

What Is your name?

It is good to meet you, Paul.

o

you are here » 27
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iRock rocks!

Test drive iRock 1.0

Make sure you’ve made your version of irock.html look like the one
on page 26, and that you've downloaded both rock images from Head
First Labs (http:/ / www.headfirstlabs.com/books/ hfjs/). Then, open up your
web page, and give the rock a spin:

ann |Rock = The Virual Pet Rock == I

It is good to meet you, Paul.

o

Donc!
@ create theiRock HFME webpage— < J avaScript
(2] “Add-aJavaSeriptalert tomakethe < ?d this z:c auOWS Wel)
N . the-iRoek inished, too-
—-web-page-istoaded— ‘ Pages 1o m
L Here's \,
© -write Javascript code to-ask for tie e vecd 2:: THINGS’ not
,user—s—ﬁ-a-me-janﬂt-cut—a—pefSOﬁa-h-zed JCOMCHRock() )
greeting;-and-make-therock smite. funttion, ]ust Play SllOW
O Addaneventhamdiersothatwhen <7 L and tell.
- ’ ontlick event
wirote-in-step-3-runs: handler for this.
e win _the admiration and lavish L/sts man’s happy..
gratitude of your boss. tan a vaise and a

widestvreen monitor

28 Chapter 1 be far behind?
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the interactive web

JavaScripteross

Take some time to sit back and give your right brain
something to do. It’s your standard crossword, all of
the solution words are from this chapter.

AEEEEEEEEEEEE

Across Down

2. The name of a chunk of code that provides the iRock with a 1. Areusable piece of JavaScript code that performs a common
personalized greeting, task.

4. To respond to a mouse click, just set some JavaScript code to 3. Something just happened and the browser is trying to let you
the ....... attribute of an HTML element. know.

7. Without this, you might as well just stick with HTML and CSS. 5. "The feel good online toy of the season."

8. To display text to the user, just call the ..... function. 6. Lets you know that a Web page has finished loading.

you are here » 29
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JavaScriptcross solution

* JavaScripteross Solution

p
-

ﬁﬂﬂgﬂﬁﬂﬂn

gionaon i
i3 E

EE

0| 0 N
ﬂgﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬂ
L

0
Eﬂﬂﬂﬂ
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the interactive web

B vagetews [N

Fold the page vertically — Whay does JavaScript add to weh pages?
to line up the two brains

and solve the riddle.
‘&—- [t's a meeting of the minds/ e—— o

There are

re
Co‘d rOCkS“' and there al
S. =
o T W BRI D‘ Wa‘rm rOCk g« T AR SR ‘
R ) P

@ onclick!

: -

But they all crave the same thing!

) )
Q&

Now the iRotk has . 5 -
somcﬂ\ing in Lommon with o .
these veal, non—vivrtual

?c{',s. What is it?

&

= 2y

>

Searc]ning the Inter-
net for this answer is an
action that Prol»al)ly won't llelp you very
much. You should just speno[ time with
users instead. All web pages want it.

you are here » 31
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2 storing data

*
+ Everything Has Its Place *

Every lady 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 33

Download at WoweBook.Com



- @BRA\N
POWEW

data storing scripts

Your seripts can store data

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

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

anm Hawse Finder L=
Ready to find a new house?

-
Enter your annweal income: (#0000
Enber the rumber of badrooms: ‘1
- Enter your ZIP code: (35014

Caleulate Price | Shoop for Houses

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

D

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.

. aos IRock - The Virtual Pat Rock
The user's name enteved into

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

what i3 your name?

7\ “Paul

L Cancel _'i M ‘j

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?

34
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storing data

Scripts think in data types

You organize and categorize real world data into types without even

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

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

mapping information from your brain to JavaScript. Javas Crip t

Human Brain

| ﬁ $19.95 ——= jumer \ ii

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

Take me out to the _—> text / T

~— = bpallgame

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

Number

Numbers are used to store €1
data like the weights and quantities
of things. JavaScript numbers can

be either integer/ whole numbers (2
s) or decimals (2.5 pounds).

numeric

d
poti Boolean

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

all the time and you can

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

Text data is really just a sequence

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

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

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

you are here » 35
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sharpen your pencil

_ rpen Your penci
y Find everything that could be represented by a JavaScript

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

Duncan's Denuts

073100000057

36 Chapter 2
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storing data

HARRY'S

BEARTREEWR SsHQV

1204

SPECIAL
$5.99

you are here » 37
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sharpen solution

_ rpen Your penci
g &Iu‘hﬂﬂ Your job was to find everything that JavaScript could

represent, and figure out the type JavaScript would use.

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

™~
oONUTS
—__——— Boolean

38 Chapter 2
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storing data

Text

y
MNARRY'S

{
| BARREW ﬁﬂﬁy

(g *

3
.

0 VahlextAWhenlnumberstand
) _diemeios an el dedin. g
iSPABW/AY.STconsideredirensy

you are here »
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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
4o shifd).

Variable

Po?u|a+,ion of 300 wmillion
\__ People—a variable since the
U.S. population is still on
the vise.

24 hours in @ day—a
COns{;an{: as -(:av as
humans ave tonterned,
even though {he moon
is slowly leaving us.

I

(- Halsl

Duncar’s jun-da-Tims Donsca
wll A
e i

L Al

22 Just-In-Time Donuts
Zoruis 50 canis sach caka o plasec?

URL of web page is

\ Sunvise at 6:433m—a

vaviable sinte the sunrise

thanges every da\/.

324 {otal page hits—a

www.duntansdonuts.com—a g i ' mmr:;:: ——— vaviable s'mcc‘ users are
¢onstant, unless the donut B bk i b cons{;an{:ly visiting the
biz takes a dramatic Minuass ' P page and changing the
downturn. m‘:: _— hit count.

Toa [

@WA\N
TQAWEWwR

What other information types could involve both variables and constants?

40 Chapter 2
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_ q@fﬂ your penci

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.

Duncan’s Denuts

1202

)= 8100000 0K

you are here » 41
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sharpen solution

_ ncil
q@;pm YWSZIﬁm

Your job was to find all the variables and constants.

Variable ] :
unccma Dend N
#

(1202 )¢/

Constant

4

Constant

42 Chapter 2
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Fir_’eside Chats

]

Variable:

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

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

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

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

storing data

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

Constant:

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

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

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

a value can never be changed, accidentally or
otherwise.

Actually, I've disagreed with you all along.

you are here » 43
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building a variable

Variables start out without a value

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

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

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

\Jlﬂ + § Variab,le\name ’ + u/)

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

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

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

Yep, this is a

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

var pageHits; for storage.

The vari%

name is pagetits.

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

44 Chapter 2
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storing data

Initialize a variable with "="

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

Terminates the
line of tode.

| var ’+ s Variable name ’ + é = ,+i Initial value ’+€ ; '

This initial value is
stored in the variable.

The equals sign connetts
the vaviable name to its
initial value.

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

Assign the value
) the vaviable.

The end.
Now the variable

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

e Speeify its value.
ive iT @ name.

Remember data types? Another thing this line of script does is assign the
data type of the variable automatically. In this case, JavaScript creates
the population variable as a number because you gave it a numeric
initial value, 300. If the variable is ever assigned some other type, then
the type of the variable changes to reflect the new data. Most of the time
JavaScript handles this automatically; there will be cases where you will
need to be explicit and even convert to a different data type...but we’ll get
to all that a bit later.

you are here » 45
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constants are stubborn

Not all
. , browsers
Constants are resistant to change support
wafC}l 1t' 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
itialized 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
is treates a tonstan i . releasing JavaScript

I:;cccan't be ¢hanged: Q;sc@:o:sg:‘é 0 : code that uses const.

IV const ’ + § Constant name ’ + é = , + iConstant value ’+ é ; .

/ The constant value—this 3

The name of value ¢an never thange.

the constant.

[t'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 thange...ever: The value the constant

will have {hvoughou{: .
g const TAXRATE = .925; all eteenity. This data

SN—

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

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

in the script, you can make the change in one place—where the constant is

defined—instead of trying to find each time it appears in your script, which
could get really complicated.

46 Chapter 2
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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)

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

The price of a tasty donut (50 cents)

47
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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.

xercise
oLutioN

The current temperature, which is initially unknown
The conversion unit from human years to dog years (1 human year = 7 dog years)
The countdown for a rocket launch (from 10 to 0)

The price of a tasty donut (50 cents)

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

2 blank variable is the ticket.

tonst HMMANTODO& = 7:'

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

as a Cons{an{.

var tountdown = 10;

bThc tountdown has 1o count feom

10401, s0it’s a vaviable, and it

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

var donutPrice = 0.50; or tonst DONUTPRICE = 0.50;

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

initialized to the eurrent price. set 4o the price works better.

48 Chapter 2
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Q: If | don’t specify the data type of
JavaScript data, how does it ever know

what the type is?

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

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

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

tllere are no °
Dumb Questions

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

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

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

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

storing

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

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

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

Data

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

QBULLET POINTS

course of a script.

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

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

m Aconstant is a piece of information that cannot change.

The var keyword 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:

'y

ASA, 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 folerate

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.

Shevibf V.S Justice,
dedicated lawman.

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

50
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storing data
Legal and illegal variable and constant names

FirstName
<? top100

Not legal: ean't stavt
with @ number-.
Leaal: all letters, so

cvcr\/{:hing is fine. Legal: numbers don't

appear at the beginning,
ka—ChOW so this is A-OK.

=5

Leaal: letters

and understores ,

ave all 3ood. Not lcgalz tant .
start with a syct,nal
thavatter other

than _or i
topSecret $total \\\\TN

chal: S{:a\r‘f:irrs with an ch&li although it looks
understore isn't a problem at a little strange, starting
all—some people even use this with a dollav sign is

tethnique to name variables

Iy legal.
'H’\a't have a chc'lal "‘Cahiha. ?CY‘CCC‘E\/ Cga

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.

you are here » 51
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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.
RmSe
OLut\ou
Exclamation points Sovry, spates avent The pound symbol is only
aren't allowed anywhere allowed either. going to invoke the wra{h
in an identifier. of Sheviff Justice.

Variable names often use CamelCase

Although there aren’t any JavaScript laws governing how you style
identifier names, the JavaScript community has some unofficial
standards. One of these standards is using GamelCase, 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.

num_cake_donuts N e
L}
S capitalized.
< fiest \etter
. . Th st e
SFPavafnng muH‘,IPlC words W o,cccat)\ word
with an understore in a cevt the fiest
vaviable identifier isn't illegal, %@Tur
but there’s a better way. ¢ Y/

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

t\w{:c ngh{: £or vaviables. n

lowerCamelCase is used to

) ) Ah, there it is—lower camel
name muthorJ varlahles. ease is peckeet for naming

variables with mul‘[:i\?lc wovds.

52 Chapter 2
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storing data

JavaScript Magnets

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

The y\umbCV' O‘C
cups of tofkee The amount of

sold today The name of Llowr hat goes

' inale
the CmP'o e into a sing
of the mo);-l;h bateh o£ donuts

F

The businesS tax
number used 4,
'p"c Sa,CS ‘{:ax

——

The status of

The veeorg fhe alarm system

hO’de ‘FOV‘ ”‘OS‘é

d Sif‘l:ing

empl oyee*of*the*Month

l alarmStatus '
eclairRECORDHOLDER m

employeeOfMonth |4 | flour quantity -

you are here » 53

cups-o-coffee

Employee of the Month

TAXNUM
eclairRecord
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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 v\umbCV' 0‘(:
cups of tofee The amount of
sold today The name of Llowr £hat goes
" into a single
Number J i?t ‘{'.::Pi\oo);czh bateh O‘(: donu‘{',s

FLOURPERBATCH

g

Text —M8
T The status of
€ retord the alarm S\Is{:cm
holdey o most
CC’aiV‘S ca-(:ch in
d Sif‘(:ing

employeeOfMonth

Thc busincss 'Eax Number
number ysed to

file sales tax

alarmStatus

eclairRecord

N um bCV‘

Boo\cah

cups-o-coffee

Employee of the Month

a P
Iarm_status eCIa|rW|nner!
e*Mo

eclairRECORDHOLDER

emplo ee*of*th

All these leftovers —> ——
ave illegal names in AR
JavaSeript.

54  Chapter 2
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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.

B o Dandan’s Just-in-Time Danuis =

Duncan's Justin-Time Danuts
A Gers 50 covts sach, Do glared
parra: Pasl

Wy P ——————————
1 [ ¥ # of caln donuts: 0
+f  wof pinznd sonns: 12

R

Bukinial: (56 00

Tex: 8055

L

Java&:rip-t captures

he user input and
caleulates Lhe fax
and total.

Hey, I'm Duncan. This online
ordering system for making
hot donuts is going o ROCK!

“le

P
Blaster 3000. boNnuTrs 2

ALl .
_/$ e e \
Hot and

Freshiy
on time/ Bresed & PoONuTs
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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 vequired for
data is entered so that the user gets immediate feedback on the total the order, and so it should be
price. The Place Order button is for submitting the final order, which isn’t validated b)’ J avaSevipt.

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

In-Time Donuts

eno Duncan's Just-
Duncan's Just-In-Time Donuth
All donuts 50 cents each, cake of glazed!

# of cake donuts: \0
# of glazed donuts: ‘12
Minutes "til pickup: [45

Place Order |

- e

Ca|lcsu||:‘[::¢; ::: z:els(-\l JavaScriy{: isn't rct\ui\rcd for
using \)avaSCriP{;, Uy the final form submission to

O\' the web server.
A\
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storing data

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

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

7~ > \\/s! subtotal x tax rate .

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

\/i subtotal + tax
With a little help from

JavaScript, each order is
filled just in time...genius!

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.

-~ @BRA\N
vawEw o

What variables and constants will you
need to carry out these calculations?
What would you name them?

-

you are here » 57
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does not compute

A first take at the donut calculations

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

Duncan's Just-lanlml Danuts

86o

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

Name: [Paul

fINAN; is that tode for
something Levribly bad?

# of cake donuts:

# of glazed donuts: 12
finutes ‘Ul pickup: |45
l Subtotal: [SNaN
Tax: |sMaN
Total [SNaN

Place Qrder l

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

No donuts = big problem.

58 Chapter 2
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storing data

This tode is talled to

date the order by
:\;lculaﬁng the subtotal

and +otal on the ‘(:\\/~

Since the data enteved

b\/ the user looks 0K, —
there must be something
wrong with the tonstants.

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

The order is updated

when either number
donuts thanges- \

The order is submitted
when the Place Order

button is elicked. —_—

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

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

3
function placeOrder () {
///;E, // Submit order to server...
form. submit () ;
3

</script>
</head>
<body>

<div id="frame">

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

<div class="field">

# of cake donuts: <in
value="" onchange="updateOrder () ;" />

</div>

<div class="field">

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

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

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

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

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

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

t type="text" id="cakedonuts" name="cakedonuts"

N rpen Your penci
Write down what you think went wrong with Duncan’s just-in-

time donut script code.

you are here »
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sharpen

rpen your percil
’ _}_ solutiﬂn Write down what you think went wrong with Duncan’s just-in-
time donut script code.

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

You shouldn’t ever uninitialize a constant.

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

Always initialize constants
when you create them.

60
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Initialize your data...or else

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

Uninitialized In MavaSeript you
mul“:n?l\/ numbcrs

2 using ¥ instead of x
const DONUTPRICE; Initialized

var numCakeDonuts = O;?/J
var numGlazedDonuts =

?

var subTotal = numC%uts + numG/éziDonuts * DOV{?‘RICE;
subtotal = (0 + 12) @ﬁ

This is a
big problem.

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

storing data

report “no messages” when you don’t have any messages—“no messages” A . _[ J
is technically still a message but it’s purpose is to represent the lack of Plece 0 a'ta

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

You have no
messages.

no value.
No data -_—

\, heve, so it’s

undefined. /\/

DONUTPRICE

is undefined
when it has

you are here » 61
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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.

subtotal =

Not a number!

~
(O+12)*?=NaN‘~J

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?

- 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

Download at WoweBook.Com

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,

806

Duncan's Just~In-Time Danuts

Duncan's Just-In-Time Donuts
Al doruds 50 conis Bach, cake or glazadt

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

The tustomer onl\/ ordered
9 donuts but he somehow
ended up getting a lot more.

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

you are here » 63
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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 "do™ + "nuts™ = "donuts"
Fam:y word
for “stiek these
. ™ . . '\ih s "'D h ".
Nuweric Addition String Concatenation gs together

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

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,
YAt A 2T =7 what g'wcs?

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

L
: . . . Always make
numeric characters makes no difference... string concatenation ! 2\

S L . sure you're
1s still performed, resulting in an unexpected result if the > Y

. . 2 adding what
intent was numeric addition.

Wateh it! you think

you're adding.

T+ 2t = 12t Accidentally concatenating
R strings when you intend to

add numbers is a common
JavaScript mistake. Be sure

The vesult is a string
that doesn't look like

S . mathematical addition at all. to convert strings to numbers

inte these are strings “and i before adding them if your
"‘fJC numbers, they are “added intent is numeric addition.
using string concatenation.

64 Chapter 2
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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() i

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

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

?arscln{:() tuens 1" into I This time the vesult
| 2 is the mathematical

\pyéﬁ("l") + p?{l’nt("?') = g addiionof I nd 2

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

Keep in mind that the parseInt () and parseFloat ()
functions aren’t guaranteed to always work. They’re
only as good as the information you provide them. They’ll
do their best at converting strings to numbers, but the idea
is that you should be providing them with strings that only
contain numeric characters.

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

You’ll get the formal lowdown on
functions a little later—for now
¢ all you really need to know is that

parseFloat("'$31.50") = NaN : functions allow you pass them
. information and then give you back
: something in return. :
T"\'S LOdC iS&IYYOblcm Sur‘?ri;c' SUVFV'.!SC, 'H'\C
because the § thavacter 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...

|O6e 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: |G

# of glazed donuts: |3

Minutes 'til pickup: [20_~_
—
Subtatalf 3150 )

l/:‘:orc donuts are being lax: |S\[EI1/

a*SCd ‘COV' ‘Ehan are

:C'l:ually being ordered.. Total: |$34.41
")

how 2ny 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 é\

Thc ‘bo‘f;a' numbcr o‘—‘ donwl:s
The prite per donut. at{:ually 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 ber 7 + 2" = 1272 Looks
what it is. Even though numbers are entered into the form fields, from a Remem e L doesn't it?
JavaScript perspective, they’re really just text. So we just need to convert kind of like that, doesn® 1t

the strings to actual numbers to prevent a numeric addition from being

misinterpreted as a string concatenation.

66 Chapter 2
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storing data

N rpen your pencil
' Using the pieces of code below to grab the contents of the donut

quantity form fields, write the missing lines of code in Duncan'’s
updateOrder () function so that the donut quantities are
converted from strings to numbers.

document.getElementById("cakedonuts").value

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

user in the donut form.

document.getElementById("glazeddonuts").Value

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

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

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

you are here »
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sharpen solution

N rpen your penci
’ salutmn Using the pieces of code below to grab the contents of the donut

quantity form fields, write the missing lines of code in Duncan'’s
updateOrder () function so that the donut quantities are
converted from strings to numbers.

document.getElementById("cakedonuts").value

document.getElementById("glazeddonuts").value

Since both numbers are

integers, pavselnt() is

used ‘Fo\r the tonversion.

J

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

The toFixed() funttion vounds the
dollar values to two decimal places.
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storing data

QBUI.I.ET 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.

ano

Doncan's st -in-Time Domats

D'::mn% JlJ.S‘I-Fn.'"m. Donuts
duty 50'conts pach, cake or plas pof
i g S —
# of cake donuts: .
*# of gzed donugy: [f———————
Minnies W pieiyp: frg ™
Sutotat fia sy ——————

Tacfiga; ———————

Totat ffaze  ———————————

e orse |

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...

you are here » 69
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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.

ant Duncan's Just-In-Time Danuts

Duncan's Just-in-Time Donuts
Al doruds 50 cents pach, cake or glazad!
Mame: lf
# of cake donuts: Eﬂ.'
# of glazed donuts: 30
Minutes 't pickup: [15
Subtotal: |524.00
Tax: [§2.22

Tatal: [52"5.22

Even {hough no
name has been

entered, the order
is still aceepted.

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

make the donut code smarter
about how it accepts data.

_h_,...
Ii
1
—

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

E allowing an order to go through.

70 Chapter 2
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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 HT'ML tag:

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

The ¢take donut c\uan{:i‘[:\/

L input element.
The id attribute is what HTML input elemen

zou use to access the ‘po\rm

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

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

= chhnically, 5c{‘,E|cmcn‘{:ByldO is a
method on the dotument ob\)cd:, and
not a ‘Func{:ion.

document.getElementBy1dO) Don’t sweat objects, properties,

and methods right now.

R«elax 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:E;C‘"“;{J ¢ method is a lot like a function, and a property is a lot like a !
methol elongs : .
the dotument °b)e‘£' Varlable

document.getElementById ( "cakedom The [D is the

key to aceessing

an element.

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

document.getElementById ("cakedonuts") .value

The vbe prperly s M .
You attess to the data. # of cake donuts:

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

Validate the web form’s data

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

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

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

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

Name: /\ Empty

orm Field.
k £

S

Donu‘{', order.

document.getElementById ("name") .value

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

Bad form data—it’s

P not ad:uall\/ a numbev-.

Minutes til pickup: [fifeeen = l

\ £ the value

IS an Cm‘?*{:\/
string, we have
a problem.

An empty string 1S
a clue that a form

field has no data.

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

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

is not a number-. s ",°+‘ a number, so the order
tan't be protessed.

72 Chapter 2
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storing data

JavaScript Magnets

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

This means one of two

i This is an c"\“ahb/ tonditions ¢an vesult in the
ZEME‘{:?SCd £: -{{:::S{: for ¢ Lest—is one {"Nhs co\ua\ ac{:ion——i‘(: this OR that,
attion ;:ci:dihgl;n %Ilch 4o another thing? then do something,
—! 1,
then do SOmcfhing.
furlction placeOrder () { \\/
........ =)
ifaiéiéi?" '1';'n'{"s'5££§'"k;{iﬁ"g};{{'ﬁ{&s"t"'E’{]}'c;{}iéé"3}5{i'r"}i};{me L fore submitting an order.");

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

else
// Submit the order to the server

form.submit () ;

)

]

getElementByld
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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.

) the value
This says, if the name value This cheeks fld to Heve, we've saying if the

is empty, then pop up an of the rone to . value is empty, OR if the

|
alert...else do somc{:hmg see if it's equals ialos i nob. 3 mumber.
diffevent. &

function placeOrder () { %
getElementByld . "name"

r. " ;
"I'm sorry but you must pro ide your name before submitting an orde )

) )
document ‘ getEIementByld ( || “Pickupminutes™| ) - |
else if (I !
|sNaN (| document getElementByld - ‘pickupminutes ---

de the number of minutes until pick-up" *

document

if (3
alert(

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

else
// Submit the order to the server

form.submit ()7
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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!

Duncan's Just-In=Time Donuts

ace

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

Mame: ‘

# of glazed donuts: 30
Minutes 'l pickup: fifteen

& of cake donuts: Hr:

Tax: [§2.22
Total: §26.22

Non—numevit data
is no longcv a

\Wobltm in the Yi‘k’
wp minutes field.

I'm sorry but you must provide the number of minutes

until pick-up before submitting an order.

Download at WoweBook.Com

\ I'm sorry but you must provide vour name before
,& submitting an arder.

Lcavi? the
name Field blank
now esults in 3
warning instead
of a“ow'mg the
order to 90
through.

you are here »
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ask them...

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

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

you intend numeric addition, and text for text.

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

A: Since number-to-string conversion

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

Q- What happens if you use
parselnt () toconverta 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?

76

diere are no °
Dumb Questions

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

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

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

an HTML element?

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

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

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

Download at WoweBook.Com

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

is a variable or constant in an object. On

a practical level, JavaScript uses objects

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

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

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

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

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.

amna Duncan's Just-In-Time Donuts (=]

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

tName: |Dierdre g dozen” domede
# of cake donuts: Iﬁuzen Aﬂe'l:s Converted
# of glazed donuts: | é"t ﬂ;(e Z:mbcr
) s . anKs 1o the
Minutes "l pickup: I-gl."l Pavselnt() ‘puhc{:ion.

subtotal: [$1.50
Tax: [$0.14
Total: [$1.64

Place Order I

parselnt("'3 dozen™)
The script doesn’t complain when the user enters the word “dozen”
alongside a number... the parseInt () function ignores any text present

ﬁ 3
after a number in a string. So, the word “dozen” is just discarded, and all ) .
, . This is 3 number,
that’s kept is the number. .
@ e

- @RA\N
VAWER®R

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?

you are here » 77
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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 enteved is multiplied
The number enteved by 12 sinte the word “dozen”
is the exatt number appears in the input data.

of donuts ordeved.
DONUTS & |
o "@ |
COFFIE =

DONUTS BE co Come & =——=

A.’J‘l"‘“ \
. DONUTS

COFFEE %& e "\

,,md’ DONUTS
st — % o DPowNuTS
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storing data

Reav BaKe The custom parseDonuts () function is responsible for processing donut
Y ’ quantity input data. It first converts the data to a number, and then checks for

J'ava&gipt 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/ .
Check 1o see if the
function parseDonuts (donutString) { word “dozen” appears

numDonuts = parselnt (donutString); in the input data.
if (donutString.indexOf ("dozen") != -1)

numDonuts *= 12;
return numDonuts;

FE=FT

}

MuH‘j\?l\/ the number
of donuts b\/ 12.

Parsing dozens of donuts

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

user-entered data.

Initialize the +wo
Lons‘l:an'l:s.

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

va =
vai EixgikeDznuts = parseDonuts(document.getElementById("cakedonuts") value) ;
azedDonuts = parseDonuts(document.getElementById("glazeddonuts") vaiue)'

if (isNaN (numCakeDonuts) )
numCakeDonuts = 0; < ’10 the number 01c donuts cn*(:crcd is

Get the number of donuts
from the form field. \

if (isNaN(numGlazedDonuts)) not
a numbcr se
numGlazedDonuts = 0; ) {:H‘C"‘ £°O'
var subTotal = (numCakeDonuts + numGlazedDonuts) * DONUTPRICE;

var tax = subTotal * TAXRATE;
} &— Caleulate the subtotal, tax, and 4otal

var total = subTotal + tax;

document.getElementById("subtotal") .value = "g" 4 subTotal.toFixed (2) :
document.getElementById("tax") .value = "$" + tax toFixed(2).' e
document.getElementById("total") -value = "$" + total toFixe;l(Z) ;

Show the dollar amounts Rou
nd the dollar 3 ts
on the page two detimal Places a::ls) *
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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.

an's _lust--ln--Timc Donuts

en a8 Dunc

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

Name: [Alan

# of cake donuts: |1T
# of glazed donuts: [4 dozen

Minutes “til pickup: FH
Subtotal: ($31.50

Tax: lml

Total [§34.41

Place Order

;
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storing data

JavaScripteross

Data isn’t always stored in JavaScript code. Sometimes
it gets stored in the rows and columns of a crossword
puzzle, where it waits patiently for you to uncover it.

1

| c

- o
- ANEEEEN
'=l

ANEEEEEE
AEEEEEN

Across Down

4. When you set the value of a piece of data upon creating it, 1. A piece of data whose value cannot change.

YOU .......... it. 2. The data type used to store characters, words, and phrases.
6. The unique name used to reference a piece of data. 3. When a value isn't set for a variable or constant, the data is
7. The JavaScript keyword used to create a variable. considered ..........

9.3.14, 11, and 5280 are all this data type. 5. The built-in JavaScript function used to convert a string to an
10. A coding convention that involves naming identifiers with integer.

mixed case, as in ThislsMyName. 8. The process of checking to make sure user-entered data is
11. It's not a num-bah. accurate is called ..........

12. A piece of information whose value can change. 10. The JavaScript keyword used to create a constant.

13. An piece of data with an on/off value would be stored as this

data type.
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JavaScriptcross solution

m JavaSeripteross Solution

B100[LIE AN

82 Chapter 2
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storing data

B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

‘&—- [t's a meeting of the minds] «———— .

What do we all want for our script data?

There are lots of things
I want for my script

data, but one thing in
particular comes to mind.

W &

OveR [T sepvep

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.

you are here » 83
Download at WoweBook.Com



Download at WoweBook.Com



3 eXPlQI“ing the client

X
+ 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, scripts have an awful lot to gain by cultivating their browser relationships.

this is a new chapter 85
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JavasScript, client, server love triangle

Clients, servers, and JavaSeript

When you click a hyperlink or type a URL into your web browser, the
browser requests the page from a web server, which then delivers the page
back to the browser, or web client. JavaScript doesn’t enter the picture
until just before the browser displays the page. The JavaScript code in the
page then works in concert with the web browser to respond to user
interactions and modify the page as needed. The part of the web @ The browser requests the
browser that runs JavaScript code is called the JavaScript interpreter.

page from the server.

Client

Duncan's Just-In-Time Donuts

@ The browser displays

8606 the page.

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

Name: |Alan b
# of cake donuts: |15 1
# of glazed donuts: W @ Javascript validates
S > == __L _ > formfieldsastheuser =
Minutes ‘til pickup: E / enters data on the page.  \
1
Subtotal: |$31.50 " o\ I|
Tax: [$2.91 ! X //
Total: |$34.41 -/ L

Plare Order

@ The order is...

\)avaSc\riyt tode
runs Cn{:i\rc'y on the

client, asking no‘{:hing Once a page has been delivered to the browser, the server
of the server. \ is largely out of the equation. Virtually everything that
Ko JavaScript does from there on out is confined to the browser.

This makes pages more responsive since they don’t
have to wait for the server to process and return data. This
process 1s why JavaScript is known as a client language.

86 Chapter 3
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exploring the client

Request page

GET / HTTP/1.1
Host: www.duncansdonuts.com
Connection: close -
S 5 . . ‘
AccepE_Egﬁggg?gif?ziﬁage/x—xbitmap, image/jpeg, image/pJipeds
Accept:
- : en-us . ) .
%czip;giii?uagiilla/5.0 (Macintosh; Uj Intel Mac O
ser-— :

en-US; rv:1.8.1.7)

HTML tells what's
/ on the page. Serve page

|
<html>
<head>

<t
title>Duncan's Just-In-Time Donuts</title>

CSS makcs

the page pretty.

>

<&Ink rel="stylesheet" type="text/css" href=

"donuts.css

pt typez"text/javascr'
) ipt">
unction updateOrder () { i

3

function parseDonuts(donutString) {

.

function placeOrder () {

¥
script>
</heaq>

JavaSeript makes the
page intevattive, in this
case validating data
enteved by the user.

@ The server responds
<boty> with the page.
<div id="frame">
<div class="heading"
<div class=" i
<div id:“iefiﬁgheadl

<im =" i
</divg src ’donuttlme.png" al

<div id="right'>

>Duncan's Just-T

n-Tj )
ngmonil gonnstl ime Donuts</div>

0 cents each, cake or glazed!</div>

t="Just-In-Time Donuts" />

</div>
</div>
</body>
</htmi>

... to the server.

_ RANN

PQWwWEWwR

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 browser...

What can a browser do for you?

Your client web browser is responsible for running JavaScript code,
which allows scripts access to the client environment. For example, a script
can get the width and height of the browser window, as well as a history
of visited web pages. Other interesting browser features that are open to
JavaScript include a timing mechanism that works sort of like an alarm
clock, and access to cookies, which allow you to store data that hangs
around even after you leave a page or close the browser.

Browser metries

Browser metrics include
various measurements
associated with the size of

the browser window, the
Yiewable web page, and even
information about the browser
vendor and version number.

Browser history

The browser history is the list
of recent pages visited. You
can use JavaScript to a.ccess
this list of pages and direct
the browser to one of them,
effectively creating your own
browser navigation controls.

Timers

Timers allow you

. gy g, to trigger a piece of
GOOkles < _— JavaScript code after
Cookies are like variables that ‘ a specified amount of

get stored on the user’s hard et e
drive by the browser so that

they last beyond a single web

session. In other words, you

can leave a page and come

back, and the data’s still there,

These features are not all the client has to offer your scripts, but they
should give you the idea that there’s more to JavaScript than what exists
within the page. In fact, there are plenty of situations where it’s helpful to
look beyond the page and get a little help from the browser.
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Q: So JavaScript is part of the
client?

A: Yes. Web browsers that support
JavaScript come with a JavaScript
interpreter that's responsible for reading
JavaScript code from a page and then

therejare no
Dumb Questions

A: JavaScript code doesn'’t typically
have a direct association with a web

server since it runs solely on the client.
JavaScript is commonly used to intercept
web data as it is relayed from server to
browser. However, it's possible to write
scripts that request information from the

exploring the client

Q- Does JavaScript allow you to
control the client?

A: Yes and no. Although web browsers
allow JavaScript to access certain parts

of the client environment, they don't allow
JavaScript unlimited freedom for security

server and then process and display that
information on the page. That scripting
technique is called Ajax, and we talk about
how to use it in Chapter 12.

running that code. reasons. For example, most browsers

don't allow scripts to open or close
Q: If JavaScript code runs on the windows without the user’s approval.

client, how does it relate to the server?

The iRock is too happy

Remember the iRock? Your JavaScript was such a success that it got
bought out by Alan, a young entrepreneur. But he’s called you back in,
because there are some problems... Users are unnerved by the iRock’s
persistent state of happiness. Sure, we all want our pets to be
happy, but the iRock seems to have a severely limited emotional range.

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...
I'll smile forever!

MNa Lhe new iRotk owne*:
n

We's 9ot dect \’°{‘ka’
and woney Lo spend-
possioly o Yo

>

The problem with the iRock has to do with user expectations. The idea
behind a virtual pet is that it should be as much like a real pet as possible.
Your challenge is to figure out how to improve the behavior of the
iRock to make it more realistic. And it seems as if the client web browser
may hold some of the solutions to the iRock problem...

you are here » 89
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iRock

The iRock needs to be more responsive

Let’s consider some possible behaviors for the iRock, with the goal of

trying to make the rock more realistic and engaging to the user, not
to mention more interactive. Ideally, the iRock should become more
responsive to the user as it increases its range of emotional behavior.

Download the latest tode for iRotk 2.0 at
Kock rage H‘,{:Fi/ /www.headfirstlabs.com/ books/ h{')s.

The iRock randomly
gets mad for no reason
whatsoever, which makes
the owner have to calm
the rock down.

Pepressed

The iRock cries every
ume you close the page
requiring the user o ’
leave the browser open
to keep the rock from
having 4 breakdown,

Lonely

The iRock reverts back
to being lonely when left
alone, requiring the user
to click it periodically to
give 1t attention.

_ @QA\N

‘PQWEWR
Which of these behaviors makes sense for the iRock to have? How would you
use JavaScript to implement these behaviors in the iRock script?

90
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exploring the client

T like the idea of a rock that gets
lonely after a while, because that's what
pets do in the real world. Can we change
the iRock's behavior over time?

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

The idea of a rock that gets lonely 1s interesting because it
prods the user to interact with the rock without guilt overload,
and it rewards the user with a positive response from
the 1Rock. The challenge is to somehow use JavaScript to
change the emotional state of the iRock over time. The idea
1s to wait for a certain amount of time, and then change the
1Rock’s state if the user hasn’t clicked it and the time elapses.

.5 setonds later.

Start the timer..
' %
2 00:
User doesn’t toucf:the\
rock for a period of time.
S setonds, )
Rock is happy- for example. Rock is lonely,
you are here » 91
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time is on my side, yes it is

Timers connect action to elapsed fime

JavaScript allows you to set timers. A JavaScript timer works like an
alarm clock: you tell it how long to wait, and when that amount of time
expires, a certain piece of code will run. Unlike an alarm clock, however,
JavaScript timers are triggered when a certain amount of time

has passed, as opposed to triggering at a certain time. This isn’t a
problem, it just means you need to think in terms of time delays instead
of exact times of day.

The delay tonkrols the
Delay duration of the timer.

The Limer starts as
soon as You set it

alert("Wake up!™):

This tode 5:%,5 called j

when the fimer expives

The cool thing about JavaScript timers is that they allow you to run any
code you want when they expire. Some web pages with regularly changing
data use timers to refresh themselves after a certain delay, while others use
timers to detect when the user hasn’t interacted with the page in a while.

92 Chapter 3

Download at WoweBook.Com

The timer expires
when the delay elapses.

Timers let you run
JavaScript code after
a certain amount of
time has elapsed.



exploring the client

Breaking down a fimer

The two key pieces to setting a timer in JavaScript are 1) establishing
the time delay and 2) letting the timer know what code to run
when the delay elapses. The timer starts ticking down from the
moment you set it.

The time delay is expressed in milliseconds,
which is 1,000th of a second. Multiply the

£-:1 “ . number of seconds you want by 1,000 to figure

-

“_ " out the number of milliseconds. For example, 2
= seconds is 2,000 milliseconds.

Display a message. —\/
— The code that is run when the timer expires can be
atert("wake up!™: Seri i i i
any JavaScript code you want, including a single

statement, multiple statements (each with a

<7| refresnQ); setTimeout(refresh, 120000; 1:)er‘rlmlnatmg semicolon), or a call to either a
x- - ' uilt-in or custom function.

Refresh the web page. Set another timer

When normal JavaScript timers expire and the timer code is run, the timer
is over, kaput. This type of timer is known as a one-shot timer because

it triggers a piece of code exactly one time. It is also possible to create

an interval timer, which sets multiple intervals instead of a single delay. o
An interval timer continues to call the timer code repeatedly after ecach
interval until you tell it to stop. Although interval timers certainly have

their place, the iRock’s loneliness timer is definitely a one-shot timer. . »
\_/

Match the following amounts of time in milliseconds with their equivalents.

The timer expires,
T geft lonely, end
of story.

500ms 5 minutes
300,000ms 5 seconds
5,000ms 1/2 second
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time is limited act now

Match the following amounts of time in milliseconds with their equivalents in seconds

%erciSe

OLutioN  500ms 5 minutes
300,000ms 5 seconds
5,000ms 1/2 second

Set a timer with setTimeout()

The built-in JavaScript function that makes (one-shot) timers possible

is setTimeout (). The two pieces of information you’ll need for the

function are the timer delay and the code to run when the timer

expires (available at Attp:/ /www.headfirstlabs.com/books/hfsd/), but not The timer dclay .

necessarily in that order. Here’s an example: 600,000 il 4
) milliseConds,

The setTimeout( ) funetion which is 600 setonds,
sets a one—shot Limer- which is |0 minutes.

g setTimeout ("alert ('"Wake up!');", 600000);

)
Don't ever Put commas in 3
JavaScriP{: number, even if its

The JavaSeript eode is | 2 vedl iy
provided 4o setTimeout() as When the Limer expives,
a string of text, which is an alert box is displayed.

why it must be inside a\uo{:CS.

This call to the setTimeout () function creates a timer
that waits 10 minutes and then displays an alert box.

600,000
milliseconds! \
@\ 10 minute delay
2k C R Wake up!
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exploring the client

A closer look: the setTimeout() function

Here’s the general form that the setTimeout ()
function takes:

Entlose the two

/V -(-'unc{:ion aV‘SUMCV\JCS/\

| setTimeout j é } g Timer code ’ é , Timer delay )’
The tode o be vun Separate the two The delay, in . /t
when the timer expives. unttion arguments. milliseconds.  Terminate the
S‘[:&‘{ZCMCn{:.

Setting an interval timer is similar to setting a one-shot timer,
except you call the setInterval () function instead of
setTimeout (). The end result of setting an interval timer is
code that gets run over and over as cach interval delay expires:

N

600000) ; The minutes in

var timerID = setInterq%l("alert('Wake up!'"); ",

illisetonds.
Store away the Set a veturring timer. millisetonds
timer |D
O ¥ A
b ] R The timer
Wake upl 10 minutes. delay must be
I 1 ik ' specified in
= Wake up! A ) |0 minutes Watch it! milliseconds.
10 minutes. A millisecond is
- H Wake up!
é:s‘:;f:::a}cﬁmv - I 1 a fraction of a second, so if
W, I
Limer tode getting — ook

you forget to use milliseconds,
you'll end up with some
ridiculously short (fast) timers.

- e ol ——

Write the code to change the iRock image from happy to lonely
after 5 minutes. Hint: The iRock image element’s ID is rockImg,
and the name of the lonely image file is rock.png. ¥

vun vepeatedly at N

vegular intervals.

Tey his tode out

in \IOW‘ version
rotkhbml o SEE T e,
£ it works before

burning Bhe page. T
%* Download this file from http://www.headfivstlabs.com/books/hfis/
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sharpen solution

_ pen your pencil
i &Iu‘hﬂﬂ Write the code to change the iRock image from happy to lonely

after 5 minutes. Hint: The iRock image element’s ID is rockImg,

tes and apostrophes and the name of the lonely image file is rock.png.
Quotes and ayo
ave alternated o nest the \/ ﬂ

funttions properly: stc,Timcou'E(“documcnf-gchElcmcn{:B)/

5 ¥ b0 ¥ |000);

The five—minute delay is

caleulated in mi“iscdo:\/ds by first The iRotk image is thanged The image I::kl?j;lc
Convc\r{ina £° ""'V\IA‘{‘,CS (xbo) and b\/ SC‘H:ing a new image CIC"‘C"'E !D

then to milliseconds (x1000). file to the sve attribute

of the image element.

Now the iRock gets lonely!

Be sure you made the changes in your irock.html that are detailed 1
above, and give the iRock a spin. The iRock now exhibits loneliness when
left alone (not clicked by the user) for five minutes. Granted, this time
delay may make the rock seem a bit needy but the idea is to keep the user
engaged. Besides, a pet in need is a pet indeed! Or something like that...

A timer li'l:crally tounts down
the amount of ‘haﬂ?\/ Lime” )
rcmainihg for the iRotk. /

a Geek Bits ———

You can speed up the iRock’s emotional
changes by using a smaller timer delay

Happiness is now (:.l“{"_.wb when calling the setTimeout ()
for the iRotk, which is function. This is a great way to test the
muth move vealistic. script without having to wait around.
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When the ‘l:imc\r

&Y/ expires, haﬂ?incss

® L |
e
/7
Ve
e

d
-

" e e am == ™

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

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

shot timer is used. Even though the rock is
capable of periodically getting lonely, it only
gets lonely following a period of happiness.
Atimer gets set at the initial click, the rock
becomes lonely when the timer expires 5
minutes later, and then stays lonely until it
is clicked again. That doesn't sound like the
role of an interval timer. It's different than
how an interval timer works—an interval
timer would trigger every five minutes, no
matter what the user does.

Q; What happens if the user closes
the browser before a timer expires?

A: Nothing. The JavaScript interpreter is
shut down when the browser closes, and all
JavaScript code is stopped, including any
outstanding timers.

switthes 1o loneliness.

t]lere are no °
Dumb Questions

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

A: Since timers are based upon delays,
not specific times, you have to convert the
time of day into a delay. This can be done by
subtracting the current time from the desired
trigger time. This calculation requires some
help from the JavaScript Date object,
which you'll learn more about in Chapter 9.

Q} | have a page with data that
changes, so I'd like to refresh it every 15
minutes. How do | do it?

AZ Use the setInterval ()
function to set an interval timer for 15
minutes, which is 900,000 milliseconds (15
X 60 x 1000). You need the timer code to
refresh the page, which is accomplished
by calling the reload () method of the
location object, like this:
location.reload() ;

The timer now triggers the page refresh
every 15 minutes. Of course, you could also
use Ajax (Chapter 12) to dynamically load
the data instead of refreshing the page.

Download at WoweBook.Com

T guess sometimes the
customer really is right -
the more emotional iRock
is way more engaging.

exploring the client

-

Q- I understand that an interval timer
continues over and over. How do | make
an interval timer stop?

A: Afunction called

clearInterval () isusedto

clear an interval timer that has been
setwith setInterval (). The
clearInterval () function requires
you to pass it the ID of the interval timer

to be cleared, which is returned by the
setInterval () function when you
create the timer. Yes, functions are capable
of returning information. After storing away
the return value of setInterval (),
in t imerID for example, just

passitto clearInterval ()

to kill the timer, like this:
clearInterval (timerID).
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browser

Head First: Thanks for taking some time out of your
busy day to sit down for a chat.

Browser: Busy is right. As if I didn’t have my hands
full with HTML and CSS, and all the page rendering
headaches involved with those two characters, now [
have to contend with JavaScript. That’s a whole different
animal.

Head First: What do you mean? Is JavaScript wild and
untamed?

Browser: Uh, no. I didn’t mean “animal” literally. I
just meant that JavaScript brings its own unique set of
problems that I have to worry about. Now I have this
whole new job of reading JavaScript code, hoping for the
life of me that it isn’t coded poorly, and then running the
code while simultaneously keeping a close eye on HI'ML

and CSS.
Head First: I see. How do those three get along?

Browser: Fortunately, that’s the least of my problems.
Those three guys usually work well together, although
occasionally JavaScript will get frisky and mangle some
HTML code. Problem is, there usually isn’t anything I can
do about it because my job is pretty much to do as I'm
told.

Head First: So you fashion yourself as somewhat of a
“yes man?”

Browser: I suppose that’s one way to put it, but it’s more
accurate to say that I value consistency above all else. I

do things by the book. My job is take the code the server
gives me and do exactly as it says.

Head First: Even if you know it’s wrong?

Browser: I try my best to sort out problems when I

see them but that’s a tough gig. Besides, that’s a topic for
another day (Chapter 11). I thought we were going to talk
about my role as a web client.

98

The Browser 'Emesea\'

This week’s interview:
Confessions of a web client

Head First: Oh yeah, I lost track. So what does it mean
to be a client?

Browser: Well, it primarily means that I stand on the
receiving end of the web page delivery channel, receiving
pages after requesting them from the server.

Head First: What does that have to do with JavaScript?

Browser: An awful lot, actually. As I handle all the dirty
work of displaying web pages and processing user input,
JavaScript is there next to me sticking his nose in and
changing things. But that’s not all bad. There are lots of
neat things JavaScript can do that I wouldn’t dare do by
myself.

Head First: Such as?

Browser: Well, I would never take it upon myself to do
anything special when a user hovers the mouse over an
image or resizes my window, for example. JavaScript, on
the other hand, is all about doing special things. It’s no
big deal for a script to change the appearance of the page
or otherwise shuffle content in response to client changes.
And it’s OK by me because JavaScript code runs on a
page by page basis, so it only impacts a specific page or
web site.

Head First: You talk about JavaScript as if its some
other entity. Isn’t JavaScript really just you?

Browser: It’s both. JavaScript is certainly part of me
but you can think of it as its own entity because it can
only access the client (me) through a limited interface. In
other words, I don’t give JavaScript unbridled access to
everything about me. That would be a little irresponsible
since I can’t control who writes scripts and asks me to run
them.

Head First: Got it. Well thanks for clearing up some of
this client stuff.

Browser: Glad to help.
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exploring the client

Multiple size sereens, multiple complaints

Alan had barely finished paying you for the iRock’s emotional makeover
when a new wave of complaints started rolling in from frustrated iRock
owners. It seems the size of the iRock isn’t very consistent, with some
users reporting “shrinking rock syndrome,” while others are experiencing
an acute fear of “giant partial rock formations.” You’re the guy Alan trusts,
so time to earn-seme-more-cash fix the iRock again.

Some users ave vcpov{:ing an

iRotk that is shockingl\/ small.

Other users ave
seeing ov\l\[ Y&Y‘{Z
of a 5ian{: iRotk.

That's odd, I
wonder why?

What's going on with the different rock
sizes on different browsers?
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size matters

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

The iRock problem has to do with the fact that the size of the iRock
doesn’t change when the size of the browser window changes. This

The client window is

might seem like a good thing until you consider the dramatic oan tlle Part 0{ tlle
variation in browser sizes across all computers capable of browsing

the Web, including tiny handheld devices and desktop computers lf)rowser Wlﬂ(IOW tllat
with gigantic monitors. You need a way to check the size of the .

browser window, which can then be used as a measure to resize the C[lSPlays a Wel) Page.
rock image.

The client window is what holds
the votk image, and is thevefore
what You £an use to 1c'|5wc out
how to vesize the iRotk.

eoo
s b T

{Rock - The Virtual Pet Rock

=

document.body.clientHeight

C'icn{:
Not var{: of < window
the tlient height.
window
hc\g\\{}
T oo

Iy -8 10

e

document.body - clientwidth

It’s important to distinguish between client window width and height,
as compared to the overall browser window width and height. The
client window is only the part of the browser window that displays

Client the page, which means it doesn’t include title bars and tool bars. The
window iRock’s size should be calculated based upon the client window size,
width. not the overall browser window size.
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Use document object properties to
sef the client window width

The client window size

1s closely associated

with the web page,

which you access in
JavaScript using the
document object. This

is the same object you

exploring the client

The document
objeet vepresents
the web Page itself.

<html>
<head>
<title>iRock - The Virtual Pet Rock</title>
<script type="text/javascript">
var userName;
function greetUser () {
alert ('Hello, I am your pet rock.');

¥
used to access elements function touchRock() {
on the page with the if (userName) {
getElementById() alert ("I like the attention, " + userName + ". Thank you.") ;
method. The ¥
. . else {
bOdY-Cll.enthdlthand userName = prompt ("What is your name?", "Enter your name here.");
body.clientHeight if (userName)
properties of the alert ("It is good to meet you, " + userName + ".");
document hold the width gocument getEle tById (" kI ) k h
. . . mentBy rockImg") .src = "rock happy.png";
ar.ld height of the client setTimeout ("document.getElementById('rockImg').src = 'rock.png';",
window. 5 * 60 * 1000);
3
</script>
</head>
<body onload="greetUser () ;">

document . body

\><f

<div style="margin-top:100px; text-align:center">
<img id="rockImg" src="rock.png" alt="iRock" style="cursor:pointer"

onclick="t hRock () ;" />
The body of the dotument rcyrcsm{:s \\ <divm i ouchRoc
fhe visible part of the page, intluding </;$f3y>

tlient height and client

Q: So just to be clear, what’s the difference between a web
client, a browser, a client window, and a browser window?

width.

therelgre no

Dumb Questions

Q: Why is the client window the preferred measurement to
use when resizing the iRock?

A: Yeah, it can be a little confusing. In terms of the Web in general, A: The client window provides a better measurement for resizing

a browser is referred to as the web client because it's on the client

the rock image because it reflects the actual amount of space

side of the serving of web pages. Within a browser, however, “client”
takes on a different meaning, because it refers to the specific area of
the browser window where the page appears. So the client window is
an area within the browser window that doesn't include the other stuff
like title bars, tool bars, scroll bars, etc.

in which the image is displayed. This eliminates variations that
are difficult to account for, such as add-on toolbars and natural
differences in browser windows across different platforms and
browser vendors. For example, Safari on the Mac has a different
browser window size than Firefox on Windows, even if the
displayable part of each—the client window—is the same.
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how big is big?

Set the height and width of the iRock image

Knowing the client window size isn’t all that useful in the iRock script without
being able to resize the rock image as well. Fortunately, you can tweak

the size of an image using JavaScript with a little help from CSS (even if CGSS

isn’t your style). The width and height properties of an image element not
only allow you to initially determine how big an image is, but also allow you to
dynamically resize the image when needed.

style.height

The height of the votk image.

style.width

There’s a style object for every element on a web page, so you can Z}:k ".:;ML—.‘"O:C for the
access the width and height of any piece or part of a page. But to QCCcssgc '5{: \ hc. kcy )
access styles, you first need to access the web page element itself, in shyl ng Che image’s
this case the rock image (if you haven’t downloaded this yet, get it Ve properties.

at hutp:/ /www.headfirstlabs.com/books/hfjs/). This requires the handy
getElementById () method of the document object:

<img id="rockImg" src="rock.png" alt="iRock" ... />

This tode aceesses {:?\c
document.getElementById ("rockImg") .style.height / he\g\\{: °F the K mae

To change the size of the iRock image, just set the width or height
property to a value. Setting either property alone will work,
because the other property will automatically scale itself to
keep the image’s same proportions:

Set the height of the vock
image to 100 pixels.

puas

document.getElementById ("rockImg") .style.height = "100px";
1.

4o set the widkbh- it

\(ou dOy\"k', have d s{;ay pe o\,oy{jona\ 'to

will get sealed an

the new \f\c“.’)ht'
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exploring the client

The iRock should be sized to the page

You still don’t have a calculation to use to alter the rock image size based upon the client
window size. Since the rock size must change in proportion to the client window size,
we want to set the rock size as a percentage of the client window size.

But should you base the rock size on the width or height of the client window? Since

browsers tend to be more tightly constrained vertically, it’s safer to base the rock image
size on the height of the client window.

The tlient

indow height. (clientWindowHeight - 100) * 0.9 = rocklmageHeight
win

o

100 pixels. 90% of what's
left vertieally.

-

This calculation accounts for the vertical spacing of the rock on the page
(100 pixels), and then sizes the rock image to 90% (0.9) of what’s left.
Sometimes calculations like this require a little trial and error to test them
and find out what works best. You’ll have to try out your iRock to see how
it works... but first, there’s code to write.

N harpen your percl
y Write the code for the resizeRock () function, which should

resize the rock image based upon the client window size. Also
add code to the onload event handler to call resizeRock () in
addition to greetUser (), which was already being called.

function resizeRock() {

you are here » 103
Download at WoweBook.Com



sharpen solution

. rpen your penml
y &Iu‘hﬂn Your job was to write the code for the resizeRock ()

function, and also to add code to the onload event
handler to call resizeRock ().Don't forget to make
sure greetUser () still gets called!

The votk image size is £ the votk
caleulated based upon The ID e

imane is used to get
the client window height. lhig:mjg:sc|CmCh?f«-

Two diﬂ'\cvcn{: ‘('\und',ions are

function resizeRock() {

/
-

i t 100 pixels
hen the page fivst Subtrat )
fa;l;? I'fc:::,,,ﬁc‘jd\?c@a;e to 4o attount for the 0% of the
J: . ve than one piete of vertical POS"{‘J'O'\ remaining
é‘ocd:ip an event. the votk. window size.

QBUI.I.ET POINTS

The setTimeout () function allows you to create m Web page elements have a st y1e object you use to
a one-shot timer that triggers JavaScript code after a set style properties, such as width and height.
period of ime has elapsed. m  The client window is the part of the browser window that
To set a timer that repeats at a certain interval, use displays the web page and nothing else.

setInterval (),whichwil create an interval timer. You can access the width and height of the client

Always specify timer durations in milliseconds, which are window using the body.clientWidth and

thousandths of a second. body.clientHeight properties of the
document object.

104
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Your iRock...evolves!

With your code changes, the iRock has evolved to

adapt to each unique browser environment. Make
sure you update your iRock.html (available at
hitp:/ /www.headfirstlabs.com/ books/ hfjs /) to match
page 104, and then load it in several browsers

and different window sizes. Try it out on your shiny

iPhone if you want, too!

The size of the votk

image now varies

attording {o the size
\[ of the browser window.

exploring the client

Q; | still don’t get the point of the
100 in the iRock image size calculation.
What's the deal?

A: The HTML/CSS code for the iRock
page places the rock image 100 pixels down
the page so that it isn't jammed against the
top of the client window. The calculation
accounts for this aesthetic positioning by
subtracting the 100-pixel offset before
figuring the rock height as a percentage
(90%) of the client window height. There’s
nothing magical about 100 pixels, it just
happens to position the rock in a good spot
on most browsers.

therejare no
Dumb Questions

Q,: Can | change the size of anything
| want using the width and height
CSS style properties?

A: Pretty much. This hopefully is starting
to give you a clue as to how powerful
JavaScript can be when it comes to
manipulating web page content. In the case
of the iRock script, it's the power of being
able to query the client window for its size
and then using it as the basis for changing
the size of an image.

Download at WoweBook.Com

Users are no longer reporting problems with their pets, and Alan’s just
about ready to give you a ton of stock options. Everyone is happy... for now.

Q,: Why not just change the iRock
image size in JavaScript code in the head
of the page, as opposed to using the
onload event?

A: This problem has to do with web

page content not getting loaded until the
onload event fires. So if your JavaScript
code accesses elements on the page, as
the iRock code does, you can't run any code
earlier than the onload event.
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dynamic sizing

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

No, the rock size isn’t dynamic.

Some users are bound to resize their browser windows, and the
iRock won’t change size when this happens. These users won’t be
happy campers. That’s because the rock image size is only altered
when the page first loads, in the onload event. From then on,
nothing that takes place results in an image resize. Unfortunately,
we’re back to where we started:

L L% ] B = The Wirkas Bt i

The votk image s{:a\/s
the same size when the
browser window is vesized.

-

AR ik = The Witaall Pt Rl =

&
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exploring the client

onresize is friggered when the browser’s resized

In order for the rock image size to maintain its size in proportion to the client window of the
browser, your script needs to know when the user resizes their browser window. Browser resizes
are communicated using an event called onresize . The onresize event is fired whenever the
browser window is resized, and it’s just what you need to catch in order to resize the rock image
when the browser window size changes.

0

Block = The Virtual Pet Rock

v Q
¢

ano

Resizing the browser
window fires the
f onresize event...

YQuresize!

...which causes the
event handling code

/ to be executed.

<body onresize="doSomething() ;"> \

To respond to an onresize event, just assign JavaScript
code to the onresize attribute of the <body> tag.

One of these things is not like the other. Which one is it... and why?

onload onresize onclick

you are here » 107
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you gotta know when to grow ‘em

Jlarpen your pencil

y &Iutmn One of these things is not like the other. Which one is it... and why?

onload onresize onclick

The onresize event resizes the rock

Now it’s time to reap the rewards of creating a function that resizes the
rock image. To resize the rock image in response to a browser window
resize, you have to call the resizeRock () function in response to the

onresize event: Triggered when the browser

( Triggered when the page Fivst loads. \/ window is vesized.

<body onload="resizeRock(); greetUser();" onresize="resizeRock() ;">
SN— !

The vesizeRoek() funetion

is still called when th You tan ¢all more than _
fiest loadsc {:owin?{':\iall ‘S‘:‘zﬁc one piete of tode in Now the vesizeRoek() funetion is
the votk image size. ! vesponse to an event. 3lso called any time the browser

window is vesized.

The iRock’s image size now automatically adjusts
whenever the user changes the browser window size.

The onresize event makes -
it Possil)le to detect and
responc[ to cltanges in the

Rock  The Virtual iy Bock

hrowser window size.
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exploring the client

0

.................................... Boo = Ty Vel o B
Be careful
when resizing

e
images in

Watch it! JavaScript.

This is especially
important when making small
images larger. The quality of the
image can sometimes suffer.

L
L]
]

-

onresize!

'K JavaStript detects a thange in
the client and then dYnamiLa“\/
alters web page tontent in
vesponse to the change.

[ LaLal ook - The Visssl P Al

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

onresize!

Alan is feeling the love from users who now realize that the iRock is
immune to variations in browser size. Not only does the 1Rock size

mitially adjust to fit the browser’s client window, but it dynamically
adjusts if the user resizes the browser.

you are here » 109

Download at WoweBook.Com



temporary browser amnesia

Have we met? Recognizing the user

The 1Rock size problems are now a thing of the past... but what
about when users click the iRock more than once to keep it
from feeling lonely? And when they come back to the rock after
restarting their computer?

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

with a Pcrsonal

Ercc{:ing -a

What is your name?

The user fiest
meets the iRotk and

CY\{CVS \'\IS name-

The iRotk vesponds

What is your name?

h Paul

{ Cancel ) o )

It is good to meet you, Paul.

V'iChdShiF is born!\—j

Who's Paul? Do
T know you?

...the iRotk no |on5cr

remembers the user.

Even though the iRock has definitely met its owner at some
point in the past, it is somehow forgetting the user’s name...

110 Chapter 3
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exploring the client

Every script has a life cycle

The 1Rock’s memory loss is related to the life cycle of a script,
which affects the data stored in the script’s variables.

The browser is
launchcd - 'f:hc Pagc
has yet to load, and
the user needs to

entev the URL.

irock. htm

The page is loaded feom
the web secver—HTML,
CSS, JavaSeript and all

sl
Lt [ e

JavaScriPt Jestroxs ALL onload!

variables when the browser

The st,\ri‘?{: stops, Closes or tlle page I‘eloatls.

JavaSeript tleans
up all variables, and

the page is tlosed. N '/ .

= @ The onload event

% N 1circs, \)avaS(,y-'.P{:
c\, | vaviables are ereated

and initialized. \'

A\

The user tloses
the browser or

veloads the page.

_ @PA\N
‘PQWEWR
So how would you tweak the code to fix the problem
of the iRock forgetting the user’s name?
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cis for cookie

Cookies outlive your seript’s life cycle

The problem that we’re having with the iRock has a name, and it’s called
persistence. Or actually it’s the lack of persistence. Sometimes you need
data that never really goes away. Unfortunately, JavaScript variables are
fleeting, and are destroyed the moment the browser closes or the page
refreshes. Browser cookies offer a way to store data persistently so that it
lasts beyond the life cycle of a script.

A cookie is a piece of data stored by the browser on the user’s computer. N\ ! / /
Cookies are a lot like JavaScript variables except that cookies hang ~ —
around after you close the browser, reload a page, turn off your computer,

remodel your house, etc. This makes cookies a handy option for storing - AN

the user’s name in the iRock script.

@ When the browser is tlosed,
the seript writes the user

R_ name to a tookie. 0\
o ,K

ann iz = Tow Wintenl Pet e =3

’{{W@//@ onload!

When the Page is opened
a9ain later, the user
B hame cookie is vead from

their havd disk. Q\,
A\

The browser maintains
a eollettion of eookies
that have been tveated

by different web pages- .

- The browser stores the user

name tookie on their hard

Havd disk disk for safe kchingv
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Metn v

The first time the user
meets the iRock, the

user’s name is stoved in
JavaSeript variable.

AN

A temporary JavaScript variable is fine to use
while a script is running, but you need to store it
away in a browser cookie if you want its value to
last beyond a single web page viewing. Initialize
the variable with the cookie value when the
script first starts, and then write the variable
value back to the cookie when the script finishes.

T\'\C uch-’s name is ‘thth S‘{'pY‘Cd _— It

in a vaviable so that it ean be

displayed by the votk. 0\
A\
W'D)C.gul' W

« LR ¥ e =
?&i!b‘" — l;-_ o

AUserName

exploring the client

Start here!

“h

What i5 your name?

\, Wit = o Virnd Pt

Paul

.
o) @D

Finish!

ann Wi - T W A ek

15 good to meet you, Payl,

@Lpen your penci

Write down some other kinds of web page data that you might
store persistently using cookies.
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variable and cookie faceoff

Firjeside Chats

]

Variable:

I don’t understand why we’re talking—you don’t
really have anything to do with JavaScript.

I see where you’re headed. You think that I'm
somehow a lesser data storage option because I get
clobbered every time the browser is closed or a page
is reloaded. Still, I am very accessible... unlike some

people.

That may be, but don’t you live in tight quarters
among a bunch of other cookies?

Well, if the rumors are true, it takes a lot of effort
to look up a single cookie... you're all just stored in
one big list. What a pain! That’s what I mean by
inaccessible.

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

Cookie:

Well, you're half right. I definitely do my thing
without the help of JavaScript, but I still have an
important connection to JavaScript, too. I provide a
way to store data persistently. And as you’ve probably
figured out, JavaScript isn’t big on persistence.

Inaccessible? I'm always right there in the browser,
ready to be called upon at any time.

Yes... and?

Well, yeah, us cookies are stored in a big list, but we
have unique names, so it’s not all that hard to get to
us. You just have to know how to break apart the list
to find a particular name.

_ cil
@Eﬁn yﬂus;h;t[ei:n

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

persistently using cookies.
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Variable:

Right, but that’s the problem. There are no lists
or anything involved in accessing me. Just call my
name... and I’ll be there!

Permanence 1s great but it doesn’t solve everyday
problems. When you really think about it, not all
that much data really needs to last forever. In fact,
it’s usually more efficient to store data temporarily
and let it go away when you’re finished with it.
That’s where I come into play. I'm the ultimate
temporary storage medium for script data.

Interesting, but how do you think those items got
added to the shopping cart to begin with? Most
shopping carts rely on me to store temporary data
throughout the shopping experience. I'm just as
important... maybe even more important. Even if 1
do tend to forget things a little more quickly.

I think you’re right. We solve different problems and
really shouldn’t ever be competing. Although, I have
to admit, I still prefer my ease of accessibility over
your ability to store things persistently.

What conversation?

exploring client

Cookie:

You don’t need to sing. I get the point. But here’s
the real issue. When you store something in me, I
always remember it. It doesn’t matter if the browser
1s closed or the page is reloaded. I'm permanent...
unless the user chooses to clear out all cookies. But
that’s another issue.

Whatever... I think you’re underestimating how
important permanent data storage can be. Haven’t
you ever been amazed by the magic of returning
to a shopping cart days after browsing, only to find
everything still there? That’s the kind of magic I
make possible!

It’s starting to sound as if maybe we complement
each other. I always saw you as a nemesis.

You couldn’t resist a parting jab, eh? I’ll take the
high road and rest easy knowing that as soon as this
page turns you’ll forget the entire conversation.

Exactly.

115
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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.

Ah, the server. Yes, the server is a viable option for storing data
persistently, but it can be overkill for small pieces of information.
Storing data on the server requires programming work on the
server, along with a storage medium, like a database. Server
programming and database storage are a bit much for storing a
piece of data that you want to persist for a simple client script, like
the user name in the 1Rock script.

Cookies allow you to store data persistently on the client without
even involving the server. Not only that, but users have the ability
to clear out cookie data on the browser if they want to get rid of
information web pages have stored persistently. This isn’t possible
with data stored on the server.

X Handy persjstent
R + = data storage on

Ja vaScfi?t Cookze d1e OH&IIL’.'
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Cookies have a name and
store a value...and can
expire

A cookie stores a single piece of data under
a unique name, much like a variable. Unlike
a variable, though, a cookie can have an
expiration date. When this expiration date
arrives, the cookie is destroyed. So in reality
cookies aren’t truly permanent, they just
live longer than variables. You can create
a cookie without an expiration date, but this
makes it act just like a JavaScript variable—
it gets erased when the browser closes.

Cookies are stored on a user’s computer as
one big long string of text that is associated
with a web site (or domain). Each cookie

is separated from the next by a semicolon
(7). The semicolons are the key to reading
through the cookie list and pulling out a
single cookie.

Se{:{‘,\nﬁ a too ie's c%v\\ra{;’\ov\
date far into the Luture
makes it more permanent
e,
e

2°®

cartlD = 1103
Expires 11/4/2008

exploring the client

Nawme
The unique name of the tookie.

—— \/‘ Valve

userName = Paul  The value stored in the tookie.
Expires 3/9/2009
N Expiration date

The date when the tookie expives...
and meets its demise.

iteml = Flat panel television
Expires 6/25/2010 Expires 9/3/2008

[

lang = fr_ca

AT
z > \‘7’0&0
e(\o 96\1
\)5+Q'\(e
<

Since all cookies are stored in the same place, extracting a
specific cookie requires a little work, but there’s a recipe you
can follow that makes reading, writing, and erasing cookies
less daunting...

, readCookie() ' , eraseCookie() .
| writeCookieQ '
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baking cookies with JavaScript

. -\ Reav!') BaKe }I:if;rft:;s th:tcode (fior th;ee cookie helper functions, which allow
g - write, read, and erase cookies with ease. Sometimes the

‘ ’ JMSCRM wisest approach is to coast on the work of others. Take this recipe

(available for download at Attp:/ / www.headfirstlabs.com/books/ hfjs /)

and make the most of your homemade cookie functions.

[£'s okay ik you don't 5&: all

of this now-..\/ou'“ undevstand

it by the time \/ou’\rc through The oot
. . ivation

the bock _\\A ‘/\ IS expressed g5 "Zf\fc

number of days the

Cookie should exist.

174
function writeCookie (name, value, days) {
// By default, there is no expiration so the cookie is temporary

ww .
’

var expires =

// Specifying a number of days makes the cookie persistent
if (days) {
var date = new Date () s
date.setTime(date.getTime() + (days * 24 * 60 * 60 * 1000));

This expivation
date is caleulated

expires = "; expires=" * date.toGMIString () ; b‘/ Convcrfina the
} imber of days £
. . mi”isctonds, and then
// Set the cookie to the name, value, and expiration date addins that numb
document .cookie = name + "=" + value *+ expires + "; path=/"; to the curvent e
} ent Lime.
function readCookie (name) {
// Find the specified cookie and return its value The tookie list
var searchName = name + "="; is broken into

var cookies = document. cookie.split ("7 ')

for (var i=0; 1 < cookies.length; 1i++) { individual ¢ookies
var c = cookies[i]; b\/ S?Ii‘{:{ing it
while (c.charAt(0) == " ") 8|on3 semicolons.
¢ = c.substring(l, c.length);
if (c.indexOf(searchName) == 0)

return c.substring(searchName.length, c.length);

¥

return null;

}

function eraseCookie (name) {
// Erase the specified cookie
writeCookie (name, "", -1);

function doX()

}

unction doY ()
Yo . Files Low{:ain'mg Onl\/
u erase a cookie b JavaSevipt tode are
wn{:mg it with no va\{ 6 all \; d with
e usw namea Wi
and an expired expivation cookie.js a s Iilc extension.

date (-] days). Create a blank file, name K_/
it eookie.is, and add "{_:_\'LS

tode +o Ehe file.
118 Chapter 3 Loce e e
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exploring the client

Your JavaScript can live QUTSIDE
your web page

When JavaScript code is stored in its own file, you have to import Don't forget to tlose
it into any web page that plans on using the code. So in the case of with the </sevipt> taq
the cookie functions in cookie. js, you'll need to import them

into your 1iRock.html page. This is done with a variation of the
<script> tag:

<script type="text/javascript"” src="'cookie.js"></script>

fype of the stript tode
-!;h;‘w;l\;: ‘EC)‘U\)aVaSLﬁ"{-’ or T"IC hame @F {hc ‘FI'C

tontaining the sevi
vt tode. 3 S{'HF'E tode,
JavaSevipt eo usually ending with js.
DO THIS! Make this When you import external script code into a page, all of the JavaScript
a_d_di;{-?n;.{‘p our iRotk-himl, code in the script file is inserted inside of the <script> tagin the
and make su;/ e tookie.is is in HTML code, just as if you had placed the code directly in the web page.
the same divectory. J Any time you have code that could be used in more than one page, it’s a

good idea to place it in an external file and import the file in the pages.

i\— The imported

seript code gets
into the

yId("rockImg") . st ‘ placed in

entHeight - 100)8 vle.height = page when the

page is loaded.

var userName;

function resizeRock() {
document.getElementB
(document.body.cli
*0.9;

function greetUser() ¢

Write down why it's a good idea to organize reusable code into an external file.
>
ExerciSe
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polly want a cookie?

Write down why it's a good idea to organize reusable code into an external file.

2eRrcise
Sotution  Code reuse, easier to maintain since it’s in one place, better organization

Greef fhe User Wifh a GOOkie userName = Paul

Expires 3/9/2009

We need a cookie-powered version of the iRock script that can greet the
user with a personal greeting, assuming their name has already been
stored in a cookie. If not, the greeting can just fall back on a generic,
impersonal greeting. It’s the best of both worlds!

Read the user name
Lrom a tookie and
stove it in a vaviable.

JavaScri\?{z
vaviab\&

userName =

l This is either the user

name...or nothinal
Is there a user name? ).

Pevrsonal Qenerit
It is good to meet you, Paul. Hello, | am your pet rock.,
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exploring the client

Code Up Close

The iRotk user name tookie

ds a deseviptive title
Th cc{;l/(scr() Lunttion is nee P
re:‘?c?:ﬂblc for oreeting the that won't get mistaken
the page fiest loads. should you ever need to add
more tookies o the sexipt.

\\/ / ‘{:S ot addition.- it's

function greetUser () { + stenation!
userName = readCookie ("irock username") string con
if (userName)
alert ("Hello " + userName + ", I missed you.")
else
alert ('Hello, I am your pet rock.

usevr when

}

The user name is
read ‘F\rom the Cookie £ B vecr name Vrca“ did
and stored i, the exist in the tookie, show

userName vavia The user name is empty) o in he ook
e whith means the tookie didnt greeting

exist, whith means we have
90 with 3 5Cncv|c 5rcc{:m3

greetUser() is cookie-powered now

What’s really going on in the greetUser () function is a data duet
sung by a variable and a cookie. The user’s name is read from the
cookie and stored in the variable. But you can’t count on the cookie
holding a name... what if this is the first time the script has run and
the user has never entered a name? That’s why the code checks to see
if the variable really got a name from the cookie—this is the test that
determines whether the greeting is personal or generic.
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touch-y touch-y

Pont forget to set the cookie, t0o

Reading the iRock cookie is fine and dandy, but you've still got to set

the cookie in the first place. The cookie writing should take place in the
touchRock () function, which is called when the user clicks the rock
mmage. The touchRock () function already prompts the user to enter a
name—now it needs to write that name to a cookie after it’s entered.

Code Way

Up (sse I£ there isn't a

user name, we

need to get it
First things Fiest — see from the user:
if there's a user name- 1€ theve is a user name,
thank them Personally
for the attention.
function touchRock () {
if (userName) {
alert ("I like the attention, " + userName + ". Thank you.");
}
else {
Cheek 4o userName = prompt ("What is your name?", "Enter your name here.");

if (userName) {

make sure
the uscr/ alert ("It is good to meet you, " + userName + ".");
ad:ua”\/ writeCookie ("irock username", userName, 5 * 365);

entered }
ered a }

name.

document.getElementById{("rockImg") .src\= "rock happy.png";
setTimeout ("document.getElementById ('rogckImg') .src = 'rock.png'y",
5 * 60 * ¥000);
}
e ii, i‘;\\ame,\r I::::is s‘E:‘;E: me Cookie The user name
so greet the use  used Lo read the value is written Keep the user
and then write the tookie. Cookies don’t .abl .
. ) Lrom a vaviable. hame tookie around
name to a tookie. use tamelCase, {:hcy e for 5 years
move like HTML [Ds. )

This ‘Cunc{jon is talled

when the rotk image
\f_\ is elicked.

<img id="rockImg" src="rock.png" onclick="touchRock();" />
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Download at WoweBook.Com




exploring the client

oncliclc!

— In many ways the touchRock () function plays a reverse role as the

= /] greetUser () function, at least in terms of cookies. The user name

The user elicks
the iRoek.

is entered by the user, stored in a variable, and then written to a cookie.

Is there a user name?

« & Yes! No

yOu. What is your name?

i like the attention, paul. Thank

Paul|

(Jam:el ) L\Fj( )

L Store the user

input in a variable.

userName =
Cooll My pet rock Write the variable
remembers me now. {0 a tookie.
=
Change the
iRoek to +he -
happy image. It is good to meet you, Paul.
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hands off the cookie jar

Cookies affect browser security Just because
doesn’t mean
you should.

Although most iRock users are thrilled with cookies as a cure for WafCh 'ltf
memory loss, a few users have questioned the security risks of cookies. : ’

This is a fair question since personal data often gets stored in cookies, : Although you
but the reality is that cookies do not pose a security risk...at least not : can store anything in a cookie,
in terms of accessing sensitive data that is stored on your computer. : they aren't terribly secure in
However cookies themselves aren’t considered safe for storage, so it’s ; terms of how they store data.
not a good idea to store sensitive data in a cookie So it's not a good idea to store

sensitive data in a cookie.

A cookie is just a piece
of text data stored in a
file on your computer

We interrupt this
broadcast to bring you a
message about JavaScript
security...

Cookies can store personal

Since cookies aren’t data, but only 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.

o
it

£, o
///4’ ,ﬁ

Worms... ick_’
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Q,: Are cookies always stored on the
user’s hard disk?

A: No. But the hard disk is where the vast
majority of browsers store cookies, not all
browsers have access to a hard disk. For
example, some mobile devices use special
memory instead of hard disks for persistent
data storage. In this case, the browser uses
persistent memory to store cookies. Even
so, from the perspective of the browser (and
your scripts), cookies remember their values
regardless of how they are stored behind the
scenes.

Q: How do | know if my cookie name
is unique?

A: Cookie names only have to be unique
within a given web page. This is because
cookies are stored with respect to the page
that created them, including the web site of
the page. This means the page is effectively
part of the cookie name, at least in terms of
uniqueness. Bottom line: just make sure your
cookies are unique
within a given
page or site.

t}lere qre no °
Dumb Questions

Q— Is cookie data shared across
different browsers?

A: No. Every browser maintains its own
unique database of cookies, so cookies
set in Internet Explorer will not be visible to
Firefox or Opera.

Q: If cookies are so handy, why would
you ever store data on the server?

A: First of all, cookies are only good

for storing relatively small (less than 4

Kb) chunks of text. That is one important
limitation of cookies. Even more significant
is the fact that cookies aren't particularly
efficient, meaning that you wouldn’t want

to be constantly reading and writing lots of
data to them. This is where a real database
comes into play, and databases typically live
on the server. So while cookies are great
for storing small pieces of data that don’t
necessarily warrant storage on the server in
a database, they aren’t a solution for all of
your web data needs. And they also aren't
exactly ideal for storing sensitive data since
they aren’t designed with security in mind.

exploring the client

Q; Is there any way to create a truly
permanent cookie?

A: No. Like it or not, every cookie has an
expiration date. The idea behind a cookie is
not so much true long-term data storage as it
is a means to preserve data in the mid-term.
In other words, cookies are good for storing
data for days, weeks, and months. If you're
dealing with data that must linger for longer
periods of time, you may want to store it on
the server instead. It's not that a cookie can't
store data for years, it's just unlikely that the
user won't upgrade computers, reinstall their
browser, or otherwise clear out cookie data.

Q: Enough about cookies...is there
any downside to storing JavaScript code
in an external file?

A: Not really. However, keep in mind that
the goal with external code is to make it
easier to share and maintain the code when
it needs to be used in more than one web
page. If you're dealing with code that only
appears in a single page, you really don't
benefit much from moving it to an external
file. That is, unless the page is particularly
messy and you just want to break up the
code for your own sanity.

QBUI.I.ET POINTS

on the user's computer.

beyond a single web session.

A cookie is a piece of text data stored by the browser m

m  Cookies allow scripts to store data that survives m

m  Every cookie has an expiration date, after which the
cookie is destroyed by the browser.

Moving script code to an external file is a handy way to
make the code more reusable and maintainable.

Cookies can’t access a user’s hard disk or spread
viruses, but they are capable of storing personal data
that has been entered in web pages.

Download at WoweBook.Com
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no cookies for you

A world without cookies

Whether it’s security concerns or limited browsers, a few iRock users aren’t
able to benefit from the cookie-powered 1Rock because cookies aren’t
available in their browsers. This presents a big problem because the iRock
script assumes everyone has cookie support. It’s one thing for the iRock to
be dependent on cookies for memory, but it’s unacceptable to not at least
let cookie-less users know they’re missing out on the full iRock experience.

KOX + ‘ . = Big problem!

Javaderitt  Broken cookie

Every user left out
is one less customer...
that's unacceptable.

The good news is that the browser has a boolean property you can check
to see if cookies are available. The cookieEnabled property is part
of the navigator object, which provides JavaScript with information

about the browser itself.
I navigator.cookieEnabled .

When Lookies . -
are available,
life is good.

true false )
When tookies aren t

available, you cant
vead ov write them.
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exploring the client

N rpen your pencil
Write the missing code to check for cookie support in the

greetUser () and touchRock () functions. Also add the

missing code in touchRock () to let the user know that
cookies aren’t available.

function greetUser () {

if (userName)

alert ("Hello " + userName + "

+ I missed you.");
else

alert ('Hello, I am your pet rock.');

}

function touchRock () {
if (userName) {

alert ("I like the attention, " + userName + ".
3

else {

userName = prompt ("What is your name?",
if (userName) {

Thank you.");

"Enter your name here.");

alert ("It is good to meet you, " + userName + ".");

’

writeCookie("irock_username", userName, 5 * 365);
else

document.getElementById("rockImg").src =

setTimeout("document.getElementById(
5 * 60 * 1000)

= "rock happy.png";
'rockImg') .src = 'rock.png';",

’
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sharpen solution

N rpen your penci
v &Iu‘hﬁn Write the missing code to check for cookie support in the

greetUser () and touchRock () functions. Also add the

missing code in touchRock () to let the user know that
cookies aren’t available.

£ cookie support is available, vead the
user name from the iRotk eookie.

function greetUser () {

if (haViga'bor.COOkithabkd)

userName = readCookie("irock username");
if (userName)

alert ("Hello " + userName + ", I missed you.");
else

alert ('Hello, I am your pet rock.');

¥

function touchRock () {
if (userName) {

alert ("I like the attention, " + userName + ".
3

else {

userName = prompt ("What is your name?",
if (userName) {

Thank you.");

"Enter your name here.");

alert ("It is good to meet you, " + userName + "."); [1C tookies are

supported, write the
if (navigator.cookieEnabled) (-//\’ user name CLookie.

} \ Let the user know that their lack of
} tookie support will limit the iRotk.
document.getElementById (" rockImg") .src = "rock happy.png";

setTimeout ("document .getElementById('rockImg') .src = 'rock.png';",
5 * 60 * 1000);

t Make the Lunttions in your
iRotk-html page look like
Lhis... then Lest things out.
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exploring the client
there

are no o
Dumb Questions

Qj Can you check for client cookie support based upon the type of browser or
the version of the browser?

A: Browser detection is a slippery scripting slope that ultimately leads to unreliable
results. You can't really trust what browsers say about themselves when it comes to

version information, which makes the navigator.cookieEnabled property
the only truly reliable way to check for cookie support.

Talk to the users... it’s better
than nothing

Although there’s no good way to simulate cookies when they
aren’t available, gracefully breaking the bad news to the user
1s worth an awful lot in terms of user satisfaction.

Sweet! That's a graceful
way to deal with
cookie-less browsers.

e iRack - The Virtual Pet Rock

Cookies aren't supported/enabled in your browser, which
means | won't remamber you later. I'm sorry.

Alan's happy
aga'm... ahd \Io“
collected another

nice Ya‘[d‘“‘k'

Tberc are worse 'l:hihgs than
bcm5 up—front about what

€ user is missin5 out on.
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rockin with iRock 2.0

An iRock fit for a JavaSeript king

You've really put some wear and tear on your JavaScript shoes stepping
through all the code necessary for making the iRock a success. With
a little help from the client, though, the iRock is now more real
emotionally, has lost its sizing inconsistencies, and has even improved

Browser metrics
and CSS style
properties

give the iRock
the ability to
conform to its
environment.

its memory!

‘@
/7

Timers expand the
iRock’s limited
emotional range.

{Resck - Tha Wirtaal Pet Rock

Bana

Thanks to all your
hard work, the iRock is
now a rock solid peft.

Cookies allow It is good to

the iRock to meet you, Paul.

remember data

beyond the life o

cycle of the Script. °
userName = "Paul™

130 Chapter 3
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exploring the client

JavaScripteross

Take some time to sit back and give your right brain

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

EEEEEEEEEEEEE

AEEEEE @EEEEEE

Across

5. One-thousandth of a second.

7. I'm responsible for managing the list of cookies.

8. A JavaScript mechanism that allows you to run code after a
certain period of time has elapsed.

10. A cookie has a name, a value, and an ...............

11. Use one of these to store a piece of information on the client
that you might need later.

12. What you do when you reference external JavaScript code
from a Web page.

Down

1. This kind of timer runs a piece of code repeatedly.

2. This function allows you to create a one-shot timer.

3. When data hangs around after a script finishes running, it is
considered ...........

4. When the browser window is resized, the ........ event is fired.
6. Another name for a Web browser.

9. Cookies are incapable of spreading these.
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JavaScriptcross solution

m JavaSeripteross Solution

nEDDoEIooD
L

M R
g

T

il
WﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂA

S N
Wﬂﬂﬂﬂg 1 MPOR|T
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exploring the client

B Pagebewes [N

Fold the page vertically Why should JavaScript care about the client?
to line up the two brains

and solve the riddle.
‘&—- [t's a meeting of the minds] «———— o

The client is where JavaScript code is run,
which means that J avaScript lives
on the browser. This is a positive
t]ming hecause it means the server has
less to worty a]oout, such as storing cookies!
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4 decision making

x X
If There’s a Fork In

the Road, Take It
X

Who can resist a man
in uniform...but whom
should I choose?

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 | trust what the user entered and book
her a trip on a Sasquatch expedition? Or else do | double-check that maybe she really just

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

this is a new chapter 135
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pick me

Lucky contestant, come on down!

On today’s episode of the thrilling new game show, Wanna Make a Deal,
a lucky contestant is about to be chosen...

Ladies and gentlemen,
our lucky contestant
is... Eric!

Evie, the lueky
Lovx{',CS{'fa“{"'

6amc show host.

Although you’re no doubt on the edge of your seat
in anticipation of Eric’s deal-making prowess, the
real question is this: how did the game show host
know to announce Eric as the lucky contestant?

136

Download at WoweBook.Com



decision making

Choices are all about making a decision

Dubh, it’s written right there on his card! True, but you're taking for granted the
fact that the host can make a decision based on what name appears on the
card. That’s because he’s human, and people excel at processing information
and making decisions. If the host was a script, things wouldn’t be so easy.

The name on the tard
vesults in a detision
4o thoose Evit.

The question is really this: how does a script use a piece of information
as the basis for taking an action? Knowing which name appears on a
particular card is only half of the answer. The other half involves being
able to evaluate the name on the card, and then choose the contestant
with the matching name, in this case Eric.
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if adecision is needed

"if" this is frue... then do something

JavaScript is actually quite adept at processing information and making
decisions, and one of the ways this happens is with the 1T statement. The
i T statement allows you to make simple decisions, conditionally running a
piece of JavaScript code based upon a true/false test.

”: -H’e 'Ees'é ends
uP bCihg 'l:n‘cl do

If (true/false tesw

Do something;

If you look at the game show example through the lens of a JavaScript 1T
statement, you end up with code like this:

Chetks +o see if two things
ave equal to each other.

There’s a matgh! .
\/ Ve — EV‘\C

if (chosenContestant == "Eric')

alert(Eric, come on down!'™);

No semicolon since £his
isn,{: acfually the end
of the if statement.

The true/false test is
always placed between
?aYC“JChCSCS~ This is the end of

khe if statement.

Eric, come an down!

The 1_f statement
is an excellent way
1o conJitionally

run a Piece of code.
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decision making

An if statement evalvates a
condition... and then takes action

Every 1T statement sticks to the same format. You used
this format already when you added cookies to iRock, but This tode MUST
somehow

here’s the breakdown: /\ evaluate 4o rue or Falsc.
|' if§+é( }+§Testcondition§+ e )'
ﬁ | Statement ; + é ; '

There are a few things to keep in mind about the format of the 1T

’"dfh{i to make the tode statement. First off, you can only run one piece of code, and it should
easier 1o vead. The indented appear indented just below 1T and the test condition. Although not
statement is part of the “if.” strictly required, it’s a good idea to indent this code so that you can quickly
see that it is part of your 1T statement. Here are the steps required to
carry out a decision with an 1T statement:

o Enclose the true/false test condition in parentheses.
e Indent the next line of code a couple of spaces.

e Write the code that gets run if the test condition is true.

Match up these i F statements with the actions that should go with them.

Eieac_i!ie

if (hungry) numDonuts *= 12;

if (countDown == 0) userName = readCookie ("irock username");
if (donutString.indexOf ("dozen") != -1) awardPrize () ;

if (testScore > 90) goEat () ;

if (!guilty) alert ("Houston, we have lift-off.");

if (winner) alert ("She's innocent!");

if (navigator.cookieEnabled) grade = "A";
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exercise solution

Match up these T statements with the decisive actions that go with them.

xercise
5°L!Jt\_oﬂ true if the S{‘,\rin:, tontains

the word “dozen’

if (hungry) numDonuts *= 12;

if (countDown == 0) userName = readCookie ("irock username");

if (donutString.indexOf ("dozen") != -1) awardPrize () ;

if (testScore > 90) goEat () ;

if (!guilty) alert ("Houston, we have lift-off.");

if (winner) alert ("She's innocent!");

if (navigator.cookieEnabled) grade = "A";

true if browser tookies are
!guil‘f:y means NOT 3ui|‘f:y, c:‘;;licd -
so aulH:\/ must be 1ca|scv

What the heck am I
supposed to do IF there's
more than one choice?

Do this...or else.

Just when you thought JavaScript had everything covered,
something out of the ordinary appears. Actually, choosing
between more than one outcome isn’t out of the ordinary

at all... chocolate or vanilla, decaf or regular, it secems many
choices actually involve one thing or another. That’s why the 1T
statement can be tweaked to allow for making a decision and then
taking one of two possible actions...or sometimes even more that.
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decision making

Use if to choose between two things "%~

A twist on the I statement allows you to choose between two &% M ‘@ feeee,
possible outcomes. Back at Wanna Make a Deal, Eric’s struggling to freeed oo @ Dea ]tg

make a decision just like that. Presented with two alternatives, he feees,, B .
must choose one or the other.

Case A is Evie's
fiest oy{:ion...

if (true/false test) ~and Case B is his
setond OP‘l:ion.

Do something;

else

Do something else;

&

Life is rarely as simple as choosing just one thing. The
i T statement gives us (and Eric) the ability to pick Case A
or Case B. But how exactly does that look in JavaScript?

it (chosenCase == "A™)

openCase(A™);

2 ow do we saY

9 A tl\‘::t {::v:i.o £ ehosenCase

\Sh’£ C‘\\Aa\ {_p \\A"?.
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if more than

wmultiple
You can makeV decisions with if

Using an 1T statement to take more than one action means turning it into
an 1 T/else statement, which gives you the option of running a different
piece of code if the true/false test fails. It’s like saying if the test is true,
run the first piece of code, and if not (else), run the other piece of code.

if (chosenCase == "A")
e - The if/|
openCase("'A"); i |
Troe of two Possible ou':;:i:sows{:s
o or €ach possible val,e F}znc
test tondition e
openCase("'B"); False |

Eric chooses Case B, which means the chosenCase variable will be
“B.” So since the first test condition is false, that will trigger the 1 f/else

statement to run the else code. Unfortunately for Eric, Case B contains
donuts, not the stack of money he was hoping for.

Case B.

Uh, can I change
my decision?
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decision making

Adding an else to your if statement

The formatting of an 1f/else statement is very similar to the
iT statement. Just tack on the keyword else along with the

other piece of code to run if the test condition is false:

|7 if } + u + 3 Test condition ’ + u

| Statementl ; + $ ; '

ﬁ else

The kcyward else adds

[€ this is Lalse,

this tode is vun.

another ¢ouyse of action

fo 'H\C l‘c S‘{:a‘{;c"‘ch.b

| Statement?2 5 + é ; '

To add a second course of action to an I statement, follow these steps:

o Place the keyword else after the first action statement.

e Indent the next line of code a couple of spaces for readability.

e Write the code that gets run if the test condition is false.

Dum

Qj Why isn’t there a semicolon after the parentheses in an
i T statement?

A: The rule in JavaScript is that every statement must end with

a semicolon, and the §F statement is no exception. However, the

i fstatementisn'tjust i (Test Condition),its also the
code that gets executed if the condition is true. That code does end
with a semicolon. So the i T statement does end in a semicolon, if
you understand what exactly constitutes an I ¥ statement.

Q: What happens when the test condition is false inan i ¥
statement that has no e1se clause?

therejare no
b Questions

A: Nothing at all. In this case the value of the test condition literally
results in no action being taken.

Q,: Is it possible to use more than one el se to choose
between more than two possible outcomes?

A: Yes. It's certainly possible to structure an i f/else statement

to support more than two outcomes, but it isn't as easy as just
adding extra e 1 se clauses. You end up nesting entire i f/else
statements within each other, which can quickly get messy if you're
making a complex decision with lots of different outcomes. The i ¥/
else approach isn't wrong, but JavaScript offers a better decision-
making structure for this situation, the switch/case statement,
which you learn about a bit later in this chapter.
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Stick Figure Adventure

An adventure of epic proportions

Ellie’s writing an interactive adventure story called Stick Figure Adventure.
Her project involves decision-making at every turn in the story, and she
hopes JavaScript decision making may offer the solution to her problem of
putting the adventure online for others to enjoy.

Stick Figure Adventure presents
ﬂ: user with a web—based
interactive story, experient. db
a heroie stick ‘Fi\gu\rc.‘? ey

Siick Figure Adventure
ann

Welcome to

STICK FIGURE
ADVENTURE

lick either
button to

I'm hoping JavaScript
will give Stick Figure
Adventure the

interactivity it needs.

Ellie dveams about the
twists and turns in
the plot, but worvies

a little about how to
make them a veality.

Ellie wants the online Stick Figure Adventure to let the user
navigate through a story by making one of two choices

at each step along the way. You can follow along with the
accompanying files available for download at Attp:/ /www.

headfirstlabs.com/books/ hfjs/ .
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The adventure setup

The Stick Figure Adventure story is a series of scene screens, where
each scene is an image and a description. More importantly, each
scene involves making a decision between one of two paths that

move the story along to another scene.

- —

|
| Fork in the
voad

N @me

Eath seene always presents

cxac{:l\/ two detisions 4o
advante the S'bor\/.

-

Scene 1

Thcrc) is always a “eurvent
stene” that vepresents the user’s
turvent position in the s{:o\ry

your penml

Scene 2

Little house in
the woods

Scene 3

Bridgc

overlooking

stream

decision making

Seenes 2 and 3 have
detisions that lead

€Ven more stenes.

Every stene has a
uniquc stene number-.

Write the code for an 1f/else statement that makes a decision for the first
three scenes in Stick Figure Adventure. Hint: A variable named decision
already stores the user’s choice, while the cur Scene variable will hold the

resulting scene .
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sharpen solution

— agdharpen your pencl
y salutmn Write the code for an 1 f/e1se statement that makes a decision
for the first three scenes in Stick Figure Adventure. Hint: A

variable named decision already stores the user’s choice

The detision vaviable while the cur Scene variable will hold the resulting scene.

stoves the user's detision
at any givcn \70'm{: n
the s{;o\r\/, whith can be

ELdetision 22 1) e
either | or 2.
The eurSeene variable holds Move to Seene 2.
the turrent stene, and in
this case advantes the stene Move to Stene >

based upon the usev’s detision.

Variables drive the story

Let’s take a closer look at the two variables used in Stick Figure Adventure,
which are critical in responding to user decisions and then moving the
story along accordingly.

° 6 scene 1
-

= decision Theres 3 fort

< voad
\ The decision chosen by o
the user, whic}r}}ils. agva?fs. curScene 9
: . This decision .
(eilther 1. or ch e ene in The current scene in the story,
o S
}i:termmes which is always a number
the story. matching a scene, as in Scene
1, Scene 2, etc.

Scene 2

ke the path

Take the bridge

The decision and curScene variables work together to store the
user’s decision, and then use that decision as the basis for moving the story
along. This process repeats itself from scene to scene as the story continues
to unfold, all thanks to the i1 f/else statement.
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decision making

But part of the story is wmissing

The 1F/else statement works great as the engine for the The “new”
decision making part of Stick Figure Adventure, but the turrent stene.
entire story isn’t getting told. Each scene involves both an

image and a text description; both the image and text are

displayed for a given scene as the story progresses. Changing — 9

the current scene number is sufficient to change the scene , Scene 2

mmage but it doesn’t help with the scene description text. ,
The user thooses . ,
Detision |, whith ’ Ll{:{:,e housc n

leads to Stene 2.

the woods

Scene 1

Fork in the
road

Scene Pescription

"You have arrived at
a cute little house
in the woods."

A PN§ 'm\agc is
similar 1o The stene d
. e . estription
The stene number is suu:-mucn{: T:{ image but PN@ is left out bee auzc
4o set the stene image sinte is @ newer, widely  only one actio, ;6
khe stene image |\cnambe actepted standard.  taken in vesponse £o
Lene numbev-
tontains the sten sfa_scene2.png ¢ the sene decision.
document.getElementById ("sceneimg") .src = "scene" + curScene + ".png";

With the ability to only run a single piece of code in _ PA‘~
each part of the 1f/else statement, you're limited to vaawe
only one action. In other words, you can’t display an w

image and show a text description. How would you do more than one

thing in response to a decision?
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more than one

Compounding your JavaScript efforts

Ellie needs to be able to do more than one thing in each branch of 1f/else

code. She needs to change both the scene number and the scene description Chahat the stene image
text so that the following two lines of code can move the story along: to the ncwl\/ thosen stene.
document.getElementById ("sceneimg") .src = "scene" + curScene + ".png";

alert (message) ;

Display the stene deseription message
for the new stene to the user.

Ah ha! A compound
statement lets me treat
a big chunk of code like
it's one piece of code.

The challenge is to do more than one thing even though JavaScript only
allows you to run a single piece of code. The solution is a compound
statement, which lets you frame a chunk of code so that it appears in the
script as a single piece of code. Creating a compound statement, is done
by surrounding the series of statements with curly braces ({}).

doThis () ;
doThat () = 3 statements
doSomethingElse () ;
Mateh 7 > 4
opening and doThis () ;
clos'm3 braces ST . —
to entlose othat = 1 statement
the tode. doSomethingElse () ;

>3

With one compound statement, it’s possible to build 1f/else statements
that do more than one thing in each action branch:

if (chosenDoor == "A") { Dom "
prize = "donuts"; ; ore than one
alert ("You won a box of donuts!"); “‘"‘3 in each attion
} branch of an if/else
else { S'lla‘l:crncn":.
prize = "pet rock";
alert ("You won a pet rock!");
3
148
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Q,: How exactly does Stick Figure
Adventure use variables to drive the
story?

AZ At any given moment, the
curScene variable contains the current
scene number. Each scene shows a

scene image and a scene description, and
also presents the user with a decision
allowing them to choose between one of
two scenes. The decision variable
contains the user’s scene decision, 1 or 2.
When a choice is made, the value of the
decision variable is used in conjunction
with curScene to determine the new
scene. More specifically, the scene image

is changed using the value in curScene,
and the scene description message is
displayed using an alert box.

therejare no
Dumb Questions

Q} Why does it matter that a
compound statement crunches multiple
statements into one?

A: It matters because many parts of the
JavaScript language are structured around
the idea of a single statement. It's kind of
like how an airline allows you exactly two
carry-on items. Nothing prevents you from
stuffing a bunch of stuff into those two
carry-ons as long as you stick with just the
two. So compound statements are like a
piece of carry-on luggage in that they allow
you to stuff multiple statements into a single
“container” that is perceived as a single
statement to the rest of the script.

decision

Q: Why don’t compound statements
end in a semicolon?

A: Semicolons are reserved for individual
statements, not compound statements. So
single statements that appear within a
compound statement must have the trailing
semicolon but the compound statement itself
does not.

Q: Is a function a compound
statement?

AI Good question! And the answer is

yes. You might have noticed that code in a
function is surrounded by curly braces. For
now you can think of a function as a big
compound statement that you can pass data
into and out of.

_ q@;pen your penci

Rewrite the code for the first i f/e1se decision in Stick Figure
Adventure. This time, use compound statements to set both the
scene number and the scene description message.
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sharpen solution

N rpen your pencil
3 &Iutmﬂ Rewrite the code for the first 1f/e1se decision in Stick Figure

Adventure. This time, use compound statements to set both the
scene number and the scene description message.

The turrent stene

numbey is adjusted

based upon the

detision made by the

Hetision == D 4 e
L—/} euwrStene = 2,

The stene dCSCYi\’{jW message = “\/ou have avvived at a cute little house in the woods.”;

nessane st } ........................................................................................................
ma‘l:t,h H\c MO SEONE.

Start the COm‘?ow\d/V .
skatement with an M Stene = B e

opening eurly brate.

[£'s a good idea o } ........................................................................................................
indent the code d

he Compoun .
within a tompound C E&i:“:“;wf&‘a A different seene deseviption
statement. Elosing curly brace message is set for Seene 3.

QBUI.I.ET POINTS

m Use the 1T statement to conditionally run a single piece = Use a compound statement to run multiple pieces of
of JavaScript code. JavaScript code in place of a single piece of code.

m The test condition in an i F statement must always m Create a compound statement by surrounding multiple
result in true or false. individual statements with curly braces ({3}).

m Use the i1 f/else statement to conditionally runone of m  Compound statements allow the action parts of i ¥ and
two different pieces of JavaScript code. i f/e1se statements to do more than one thing.
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decision making

The adventure begins

A few compound statements combined with an 1f/else

decision have turned Stick Figure Adventure into the Stene 2.
beginnings of an interactive online story. It’s well on its way

to becoming a fully-functioning online adventure!

Sccm l.

@-rms

‘ & THE BRGE

]'.‘.,—.nx:n: 1

Button | thooses
Detision |, whith
leads the user 1o

L L

Yau have arrived at a cuse litthe house in the woods.

S

Your journey begins at a fork in the road.

Stene destription text is Bu{:.{';.m llcho:sc:
detoped nandlrtbon. P
Seene 3.

Sweet! The first
few scenes of the
story look great!

Pleine chwse= 1 | 4

You are standing on the brid
itk ge overlooking a peaceful

=S
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roots of the decision tree

And now, the rest of the adventure

A single decision hardly makes for an interesting interactive story. But Ellie
has plans, including several more scenes that make Stick Figure Adventure
considerably more intriguing. Together, these scenes make up a decision
tree that you can use to chart the different paths through the story. Scene 2

Little house i
The title stene leads +o the woods

S

Stene | vegardless of which
detision the user thooses.

Scene 0 Scene 1
0 Take the path.
Start the
story. FoY‘k in the
it | ——>
Title int voad € Take the bridge.
Scene 3

Bridae

. n
The new title stene sevves overlook 9

as an introduttion to stream
Stiek Figwrc Adventure.

In addition to adding more scenes to the story with new twists and turns,
Ellie has also created a new introductory title scene that appears before
the first scene in the story (Scene 1). The title scene (Scene 0) 1s unique

in that it leads to Scene 1 regardless of whether you choose Decision 1

or Decision 2. In other words, Scene 0 is not a branch in the story, but
mstead just the opening credits. The new scenes and openers are ready for

you to download at Attp:/ /www.headfirstlabs.com/books/hfjs/ .
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decision making

Scene 4 Scene 8 . o
L4 s i
’l
0 Sneak by e
Witeh in window. To be
\ - = -
window tontinued... ...

0 Walk around side.

Scene 5

e Wave at witch.
e Wave at witch.

Eaten by witeh
THE END

These detisions lead back
to S{:ov\/—cndinﬁ stenes.

These stenes avre
dead cnds...li{crall\/! Scene 6

Eaten by troll
THE END

0 Say hello to troll.

0 Walk across bridge. Sconc 7 Scene 9 . == 0
e Gaze into stream. e’ .’
To be
Teoll on bridge § s pontinued. fo--un, .

@Jump into

stream.

- @RA\N
VAWERWR

What would the Stick Figure Adventure decision tree look like just using 1 f/else statements?
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I don’t know ...it depends

Tiered decision making with if/else

Even though each decision within the Stick Figure Adventure decision tree
only has two options, Ellie realizes that later decisions are dependent upon
carlier ones. For example, to get to Scene 5 from the beginning of the
story, the user must follow a specific path:

If (curScene is 2)
If (decision is 1)
Jump to Scene 4
Else

Jump to Scene 5
Scene 2 /
scene 1

0 Little house 9

/ in the woods _/\

Fork in the
Yoad

Scene 5

Eaten by
witeh
THE END
© o Wikeh in SO
For\( n the ﬁ L"H:le house / o ndow
voad in the woods

If (curScene is 4)
If (decision is 1)

. Jump to Scene 8
Is it OK fo put one

if/else statement
inside of another?

Else

Jump to Scene 5

Just knowing the option chosen by the user isn’t enough information to
decide what scene is next. She needs to factor in the current scene. One
solution is to use multiple 1 ¥/else statements in such a way that you
first check the current scene, and then take action based upon the user’s
decision. But this tiered decision-making approach involves an 1T within
an 1T... a seemingly strange proposition.

That 1s, until you consider that we make tiered decisions all the time. Have
you ever answered the question, “would you like fries with that?” This
question rarely follows an order for a salad, the question is based upon an
answer you've already provided, such as, “I’ll have a cheeseburger.” This
1s a tiered decision because later questions (fries?) are dependent upon the
answers to earlier questions (cheeseburger or salad?).

164  Chapter 4
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decision making

An if can go inside another if

It’s perfectly legal to place an §F within if (order == "cheeseburger") ({
an 1T in JavaScript. Remember, an 1T i (wantFri?s) -

statement is still just a statement, just The nested if 3 order += T tries";

‘E)eing used as the action part of another z'ta{".“z‘o{is only clse if (order == "salad"™) |
iT. In other words, it’s OK to follow-up _E"‘C n FIBY if (wantFruit)

one question with another question. An it the outer if order 4= " fruit":

i T within another 1T is known as a statements ave true. 3}

nested 1T statement. f

A quicker way to say order = order + ...
so that the output is salad and fruit or
chccscbwgcr and fries.

_ rpen your pencil
i Write the decision-making code for Scene 0 and Scene 1 of Stick

Figure Adventure, making sure to use nested I Fand if/else
statements when necessary.
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sharpen solution

&Iu‘hﬂﬂ Write the decision-making code for Scene 0 and Scene 1 of Stick
Figure Adventure, making sure to use nested i fand 1 f/else
statements when necessary.
Seene O always leads to
Stene |, s0 no nested if Set the Seene |
s‘ta{:Cvncn‘{: is needed. chCViP‘Eion message.
HlewStene == 00 L
.H'\ "l:hc turrent scene cwrSeene = |;
isn ,t gcchc o) we | TTTTTTmereesrccesesccessscecsennessnnne s it
next theck tosee if  message = “Your journey begins at 3 fork i thevoad”

it's Seene |.
}
kclsc if (ewSeene == 1) {

A nested if/else cwrSeene = 1
s{:a{,cmm{: hav\dlcs . J curatene L - 000000800000
£he user’s detision | message = “You have avvived at a ¢ute little house in the woods”;

for Seene |.

’hdcn‘{:a{:ioh thFS You )
see which statements are
nested within others.

[£ is extremely important
to Larc‘("u”\/ mateh o?cn'mg
and tlosing brates.
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Your functions control your pages

A pair of buttons (“1” and “2”) on the Stick Iigure Adventure web page
1s how users move through the story. When they decide to click one of
the buttons, the changeScene () function is called to change the scene

based upon the decision button that was clicked.

S Yalal

P chame 1| 2]

function changeScene(option) {

-

</script>
</head>
<body>
<dizmst¥ie=”margin—top:IOOpx; text-align:center”>
g 1d="sceneimg” src="scenel " ="Sti i
pragascene -PNg” alt="Stick Figure Adve ture” /><pbr
<in ut t = ” g p— : J
P ype="button” id= decisionl” value="1" onclick="change$cene(l)” />

<input type="button” id="decis ”
</div> €clsion2” value="2" onclick="changescene(

</body>
</html>

The changeScene () function receives the user decision
(“1” or “27) as its only argument. This piece of information The web page has two

is all the function needs to change the scene. Specifically the buttons that ave used to
changeScene () function handles three things: determine the next stene in

the story.
o Set the curScene variable to the new scene number.
e Set the message variable to the new scene description text.
e Change the scene image based upon the value of
curScene, and display the scene description text message.
you are here » 157
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pseudo what?

Pseudocode lets you map out your adventure

Ellie has a pretty good general idea of how to build the changeScene () function to
implement the Stick Figure Adventure decision tree with JavaScript code. But, the sheer
number of decisions can make it a confusing proposition once the coding begins. Sometimes,
it’s helpful to first write the decision tree in pseudocode, which is a casual, more readable, and
also very unofficial way of expressing scripting code. Once the pseudocode is knocked out,
the real JavaScript code will be much clearer and less error-prone to write.

r\? If (curScene is 0) X

—level
Each top-le Jump to Scene 1

Scene 0

Title intro

if/else statement
vepvesents a
diffevent stene.

\_——= Else If (curScene is 1)

Set Scene 1 message

If (decision is 1)

Jump to Scene 2

The innev if/else
statements take
attion based upon
the user’s detision.

7

Set Scene 2 message
Else

Jump to Scene 3

Set Scene 3 message

Else If (curScene is 2)

Dum

Q: Pseudocode looks a lot like JavaScript code. Why bother?

A: You don't have to bother, but the idea is to simplify the process
of converting a complex tree of logic into JavaScript code, and at

the same time minimize the risk of making errors. Since pseudocode
doesn't have the same level of detail of JavaScript code, you can
focus your efforts more on the logic of how one scene leads to
another, as opposed to making sure every curly brace and semicolon
is in the right spot. Once you're comfortable with the pseudocode,
translating it into JavaScript code is fairly automatic.

168 Chapter 4

tllerelgre no

Questions

scene 1

Fo‘(‘k n 'thc
voad

Scene 2

Little house
in the woods

Q: Do you have to use curly braces when nesting i F
statements?

A: No. In fact, if you're only nesting a single 1 statement within
another 1 F statement with no other code, it can be simpler to leave
the curly braces off since you technically don’t need a compound
statement. However, in a complex nesting of 1 F statements, it can
be advantageous to use curly braces even when not strictly needed
just to make the nesting clearer.
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decision making

JavaScript Magnets

Th . -
th:ri?:rl;ﬁftsocf?n?i (tL funFtlon for Stick Figure Adventure is missing a few pieces of code. Use
sh the missing code from the scene diagram on :
in . page 152. Note that
of the scene decision code is shown—a few scenes have been left out intentionally otel

function changeScene(option) {

var message = "";
............ (curScene == 0) {
curScene =........ ;
message = "Your journey begins at a fork in the road.";
¥
(curScene == 3) {

curScene = ........ ;

message = "Sorry, & troll lives on the other side of the bridge and you " +

"just became his lunch.";

¥
........ {
Curscene T 4
message = "Your stare is interrupted by the arrival of a huge troll.";
}
¥
...................... (curScene == 4) {
if (option == 1) {
curScene = | ;
¥
............. {
curscene = | i
message = "Sorry, Yyou became part of the witch's stew.";
}
}
document.qetElementById("sceneimg").src — "gcene" + curScene + ".png";

alert (message) ;

else | else

you are here » 159
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JavaScript magnets solution

J avaScript Magnets Solution

The changeScene () function for Stick Figure Adventure is missing a few pieces of code. Use
the magnets to finish the missing code the scene diagram on page 152. Note that not all of the
scene decision code is shown—a few scenes have been left out intentionally.

function changeScene (option) {

var message =
- (curScene ==
curScene - i
message = "Your journey begins at a fork in the road.";

(curScene == 3)
== j {
) 4 3 " +
message = "SOrry, a troll lives on the other side of the bridge and you

"just became his lunch.";

¥
else | “
dne i huge troll.";
message = "Your stare is interrupted by the arrival of a hug L
}
} -
curScene == 4) {
- option == 1)
cur3Scene =
¥

=)

3 AL
message = "SOrry, you became part of the witch's stew.";

}
}

3 " —_— " " + " . n " ;
document.qetElementById("scenelmg ) .src = "scene" + curScene png

alert (message) ;

¥

Chapter 4
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decision making

Going on a stick figure adventure

The Stick Figure Adventure script now reflects the entire
decision tree, allowing you to navigate through the story
along several different paths. Here’s one of them:

Seene |.

. Click either
button to
Ve start...
Pleass chorig- 1] 2

Stene 3.

Ceene O.

It's awesome seeing my story
come to life on an interactive
web page. I can't wait to get
back to the story writing.

Seene b.
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drawing a blank

Stick figure inequality

Unfortunately, Ellie is already encountering a problem with Stick Figure
Adventure. After releasing the page to a few friends for testing, a few of
them have reported a strange window that displays an empty message.
The “ghost window” is isolated to when a new adventure is started

after ending a previous one. So the problem is somehow associated with
moving to Scene 0 from some other scene.

Ghost window tontaining
no message at all?

Welcome $o

STICK FIGURE
remmmmmmsens ADVENTHRE

The empty alert box is
confusing. I'd rather it
Just do nothing.

% J o
p

Plene chooee 1| 3

As it turns out, there’s only two scenes that have a path back to Scene 0:
Scene 5 and Scene 6. These two scenes lead back to Scene 0 because they
represent endings to the story, so it makes sense to start over at the beginning
once the story ends. So Ellie isolates the code in the changeScene ()
function that handles changing from these two scenes back to Scene 0:

else if (curScene == 5) {
curScene = 0; Stenes % and b both set the
} . turSeene vaviable but do no'l:hing
else if (curScene == 6) { 'bo {:hc message vaviable.
curScene = 0;
}

Although nothing obvious jumps out in such simple code, take another
look at the code at the bottom of the changeScene () function

that takes care of changing the scene image and displaying the scene
description text.

document.getElementById ("sceneimg") .src = "scene" + curScene + ".png";
alert (message) ;

,L Display the stene destription text,

whith is stored in the message vaviable.

162 Chapter 4
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decision making

1= Psst, I've got nothing to tell you...

The problem with the Stick Figure Adventure code is that it always
displays an alert box with the scene description message, even when
there’s no message to display, like with Scene 0 when restarting an
adventure. But how can you check to see if the message variable
actually contains scene description text?

We need a way to make
sure the alert box is
not displayed when the

message vaviable is empty.

The solution involves checking the message variable for empty text (*'*")
before displaying the alert box. Or to put it another way, only display the
alert box if the message variable is not equal to an empty string. Granted,
that seems like a backwards way of solving the problem, but remember
that you're trying to come up with a true/false test for when it’s OK to

This is true for any stene display the alert box.

other than Stene 6. Just as the equality operator (==) allows you to check if two items are the
same, the inequality (!=) operator checks to see if two items are different.

if (curScene != 06)
alert ("Thankfully, you haven't been eaten by the troll.");

N rpen Your penci
Y Rewrite the code that displays the Stick Figure Adventure scene

description message in an alert box, but this time make sure it
only displays the alert box if the message actually has text data.

you are here » 163
Download at WoweBook.Com



making true/false comparisons

_ ncil
q@lpﬁﬂ yws:lltl:;nn

This is brue only if
messane tontains a
non—empty string

of text.

Rewrite the code that displays the Stick Figure Adventure scene
description message in an alert box, but this time make sure it
only displays the alert box if the message actually has text data.

if (message |= )

Crafting decisions with comparison operators

Equality and inequality aren’t the only comparison operators you're likely to
find useful as you continue building test conditions and making decisions in your

JavaScript code.

Equality

T

Teue if x EQUALS
Y, otherwise fLalse

Negation
X

False if x is tvue,
true if xis ‘Falsc,

JavaScript operators, such as these
comparison operators, are used

to build expressions, which are
chunks of JavaScript code that are
somehow combined into a single value.
Expressions made out of comparison
operators have a boolean (true/false)
result, which makes them handy for
constructing decision making logic using
if/else statements.

164  Chapter 4

Inequality
X I=y

True if x is UNEQUAL TO
Y otherwise false

Less than or equal to

Tvue if % is GREATER THAN
Y, otherwise Lalse

Less than Greater than

X <y X >y

Teue if % is LESS THAN
Y othevwise false

Greater than or equal to

X <=y X >=y

)

Teue if xis 6REATER THAN OR
EQUAL TO Y, otherwise false

Teue if % is LESS THAN OR
EQUAL TO v, othevwise false.

= and == are very different animals.

Make sure that when you intend to

compare two values 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.

Watch it!
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b Questions

Dum

Q; Why does the negation operator only use a single value?

A: While most comparison operators require two operands, the
negation operator requires only one. And its job is very simple:
reverse the value of the operand. So, t rue becomes false and
false become true.

Q: I've seen the negation operator used on a value that isn’t
a comparison. How does that work?

A: Code that uses the negation operator on a non-comparison
value is taking advantage of a detail regarding how JavaScript
determines the “truthiness” of a value. If you use a non-comparison

decision making

value in a situation where a comparison is expected, any value other
than nul1l, 0, or "**" will be automatically interpreted as true. In
other words, the presence of data is considered a t rue value from
a comparison perspective. So, when you see the negation operator
used on a non-comparison value, null, 0, and """ are negated to
true, while all other values are negated to false.

Q,: Hang on, what'’s null?

A: null is a special JavaScript value that represents the
absence of data. It makes more sense in the context of objects,
which are covered in Chapters 9 and 10.

This code is capable of displaying a positive message about Stick Figure Adventure. What
values should the four values a, b, ¢, and d have to successfully complete the message?

\ ”
ExerciSe
var quote = ",
if (a != 10)
quote += "Some guy";
else
quote += "Iy
if (b == (a * 3)) {
if (¢ < (b / 6))
quote += " don't care for";
else if (c >= (b / 5))
quote += " can't remember";
else
quote += " love";
¥
else { §
quote += " really hates';
if (td) | . )
quote += " Stick Figure";
}
else { . N
quote += " Rock, Paper, Scissors’y
}

alert (quote + " adventure!");

o O T 9
|

you are here » 165

Download at WoweBook.Com



exercise solution

This code is capable of displaying a positive message about Stick Figure Adventure. What
RC‘SQ values should the four values a, b, ¢, and d have to successfully complete the message?

hd
SoLution
var quote = wu . a must C(\ual |0. 0
a = 0.
if (a != 10)
quote += "Some guy"; b = %0
else
quote += "+ C= 7 ...
if (b == (a * 3)) | :
if (¢ < (b / 6)) d = £lse
_on ! for"; L/ B T
quote += don't care ; .
else if (c >= (b / 3)) d must be false so {:hﬁj, ld is true. d
quote += " can't remember"; could also be null, 0, ', or even left
else empty (undefined), in whith case Id will
quote += " love"; still be Hrve.
H lse { The FOSi‘Ech message
e .
quote += " really hates"; we wawloohngfkn
if (!'d) | .
quote += " Stick Figure";
¥ I love Stick Figure Adventurel
else { . i
quote += " Rock, Paper, Sci1ssors’;
¥ Cox
alert (quote + " Adventure!");

Commwents, placeholders, and documentation

Stick Figure adventure 1s a good example of a script that has unfinished chunks
of code because the story is still being developed. For example, Scenes 8 and 9
are both “to be continued” scenes still awaiting some creative work from Ellie.

It can be helpful to flag unfinished areas of code with placeholder notes so that
you don’t forget to fill in the details later. JavaScript comments make it possible

to add notes to code without affecting how the code runs in any way. The comment text ean

bf anything You want
A tomment starts with a - it all gets ignored by the

paiv of forward slashes. | “ ' + g Comment .(/ JavaSeript interpreder.
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Comwents in JavaSeript start with //

A comment created with // extends from the slashes to the end of the line.
To create a comment as a placeholder, just follow the slashes with a note
indicating that more code is coming. Scene g

else if (curScene == 8)M—\ To be
These lines _—>> // TO BE CONTINUED tontinued..
of tode ave ¥
igno\rcd b\/ the else if (curScene == 9) { To be

'.,\{;cr?rc{:cr- ﬁ} // TO BE CONTINUED v tontinued. -

Comments aren’t just for placeholders. They’re more commonly used to
document code so that it’s better organized and easier to understand. Just
because you know how a piece of code works now doesn’t mean you’ll
have such a great memory about it later. And there’s always the chance

Scene 9

This tomment

explains the variable
initialization.

someone else will inherit your code, and they’ll certainly benefit from
notes about how it works.

// Initialize the current scene to Scene 0 (Intro)
var curScene = 0;

The initialization of the curScene variable in Stick Figure Adventure
is clearer thanks to a detailed comment. A similar comment could be

used to clarify the initialization of the message variable.
Aga'm, a tomment

// Clear the scene message ¢lavifies what is g?ih{}. on
var message = ""; \_/— in the code -(:o“owms it.

If you need a comment that spans more than one line, you can
create a multiline comment.

Mulfiline eomments /* ’ + (Start of commant
ahays start vith /K b——.

More comment
# Multiline tomments

always end with */

Single-line comments End of comment ’ + g */ 'g

start with // ) while

A multiline comment can be as long as you want,

multiline comments you just have to start it with /* and end it with * /.
are eIICIvoseJ Letween /* All three of these lines of code are one
* * big comment. Seriously, I'm not kidding.
/ anC[ /¢ No joke, this is still part of the comment. */

you are here »
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now where did | put that variable?

Hang on a second. The
comments make sense but I don't
get why the curScene and message

variables are created in different places.
What's the deal with that?

turSeene is treated
outside of the
¢hangeScene() funetion.

. —_n 3 3 t'|>
<script type="text/javascrip
// Initialize the current scene to Scene 0 (Intro)

var curScene = 0;

function changeScene(decision) {
// Clear the scene message

ww .
’

var message =

}

</script>

message is treated
on the inside of the
thangeSeene() function.

Location, location, location of variables

As with real estate, location means everything in JavaScript. In this case, the
place where the Stick Figure Adventure variables are created matters a lot.

In other words, it’s no accident that curScene is created outside of the
changeScene () function, while message is created inside the function. The

reason is because of scope, which controls the life cycle of a variable, as well as
what code can access it.

168 Chapter 4
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Scope and context: where data lives

In JavaScript, scope refers to the context of data, as in where data lives
and how it can be accessed. Depending upon its scope, some data can be
seen everywhere in a script, while other data is limited to a specific block of
code, such as a function. This an example of two variables who live in very
different places:

Global variable, visible
%o the entive stript.

var x;

function doSomething(z) {
var y;

Lotal vaviables, visible
onl\/ within the funetion.

In this code, x is considered a global variable since it’s created outside
of any function or other block of code, and therefore can be seen by the
entire script. More importantly, x is “alive” for as long as the script is

running. Unlike %, Y is a local variable whose visibility is confined to the Global vaviables ave
code within the doSomething () function. Also, Y only exists while the kept avound for {:\'\.c
doSomething () function is running — it gets created when the function entive life of 3 sevipt.

starts, and then destroyed when the function finishes.

So far so good, but where does that leave z, the argument to the
doSomething () function? As it turns out, function arguments actjust - _ _
like local variables that have already been initialized. So z has the same -7 ‘6

ing i ly b d fi ithin the functi N
scope as Y, meaning it can only be accessed from within the tfunction.

Lotal vaviables ave

ereated and dchcroycd as
dictated by theiv stope.

Data visibility is on a “need to know” basis, meaning you should limit
accessibility whenever possible. This helps prevent data from getting
inadvertently changed by code that has no business accessing it. In practical
terms, this means you should use local variables whenever possible.

- @RA\N
VPAWERWR

How could global and local variables fit into the Stick Figure Adventure code?

S m—-
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adventures of variable locations

Check your adventure variable score

Looking back at the Stick Figure Adventure variables with the knowledge
of local and global variables, it’s now possible to get a better feel for why the
variables are created in different places.

The value of the
message vaviable is veset
eath time through the
chanchCCnc() Funetion,
so it works fine as a
lotal vaviable.

The value of the
ewrSeene vaviable wmust
be maintained in between
calls to the ehangeStene()
Funetion, so it has to be
a global variable.

N
Ve

e

// Initialize the current

<script type="text/javascript">

scene to Scene 0

(Intro)

var curScene = (0 Jye—

function changeScene(decision) {
// Clear the scene message

var message = ''-

if (curScene == 0) {
CurScene = 1;
message =

else if (curScene == )

if (decision == 1) {
curScene = 2
message =
else {
curScene = 3;
message =
3
else if (curScene == 2) {
3
</script>

{

"Your journey begins at a fork

The 1ssue here is the need to preserve the value of a variable outside the
scope of the changeScene () function. The message variable is
cleared at the beginning of the function, so its value doesn’t have to be
preserved outside of the function. The curScene variable, on the other
hand, is checked in several 1F/else test conditions, so this value /as to
persist in between calls to the function. Bottom line, message can be
created locally but curScene has to be global in this example.

170 Chapter 4
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in the road.";

"You have arrived at a Cute little ",

"You are standing on the bridge ";




Where does my data live?

If scope still has you a little puzzled, it may help to think of different
parts of a script as self-contained areas where data can live. For
example, the Stick Figure Adventure script has several different
scopes that you could use to store away data.

Local
variable.

Lotal stope

to the »
ne thangeStene() T
~< Lunttion.

S ——

There is only one global scope for creating global
variables, and everything else is local. Anything
created at the global level can be seen by the
entire script, while local data can only be seen and
used within its limited scope.

tberelgre no

Dumb Questions

Q,: | have some data. Which type of variable should | use to store it: local or global?

A: The way you're using the data will determine whether it needs to be local or global. But

since you asked, the general rule is to try to make all variables local, and only resort to global
if local won't work.

Download at WoweBook.Com
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6’0')8,, or SCV'iP'(Z

,C"Cl; stope.

Lotal stope 4o eath

diffevent compound
statement.
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local and global variable face off

Fir:eside Chats

>

Local variable:

I find it helpful to focus only on what’s going on
around me. In fact, I couldn’t even tell you what’s
happening outside of the neighborhood where I live,
and I quite like it that way.

While that sounds tempting, I like the security of
comfortable surroundings. I rest easy knowing that
no one from outside of my little area can get to me.

Ouch! I'm not sure I believe in all this reincarnation
business, but I can tell you that I'm every bit as
handy for storing data as you are. I just don’t put
myself out there for everyone to see.

And when a script needs to keep some information
private to a certain section of code, it comes to me
because of my knack for discretion.

And that’s why people still find us both useful.

172 Chapter 4

Tonight’s talk: Local variable and Global variable discuss the
importance of location when finding a home for data

Global variable:

Dude, you really need to expand your world view.
Get out and travel a little, check out other parts of
the script universe.

Maybe so, but are you aware of the fact that you’re
little life is meaningless in the grand script scheme
of things. You get created and destroyed over and
over every time your little world comes and goes,
while I'm here for the long haul. If the script is here,
I'm here.

That’s fair. And I’ll admit that I've been abused and
misused a time or two, but the upside of me always
holding my value through thick and thin has been
enough to offset the problems. When a script needs
a piece of data that remembers its value and is
available everywhere, they come to me.

Sounds great, but I'll take accessibility and
persistence over privacy any day.
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Q,: What happens if actual JavaScript
code is placed within a comment?

A: Nothing! Comments are completely
ignored by the JavaScript interpreter, so
anything you place within a comment is
overlooked when the interpreter starts
running script code. Knowing this, comments
can be used as a means of temporarily
disabling pieces of code when trying to track
down a problem or trying different coding
approaches.

Q; Can a line of JavaScript code have
a single-line comment at the end?

A: Yes. And in this case, the code is still
run because it isn’t part of the comment. A
single-line comment doesn't necessarily take
up an entire line—the comment is just from
the // to the end of the line. So if the //
follows a piece of code, the code will still run
just fine.

therejare no
Duml) Questions

Q} Why don’t comments end with a
semicolon?

A: Because they are not JavaScript
statements. Comments are labels that do
nothing more than describe or provide
additional information about code, sort of
like footnotes in a book. The main thing to
remember is that the JavaScript interpreter
ignores all comments—comments are there
for the human brain, not JavaScript.

Q} What does “script level” mean in
regard to creating global variables?

A: “Script level” is the top level of script
code, which is just inside the <script>
tag. The significance of “script level” is that
it is outside of any function or other block
of code, and therefore anything created at

“script level” is considered global. This means

anything created at “script level” lives for the
life of the script and can be accessed by any
code within the page.

Local variables store temporary
information, global variables are stored

for the Li_fg of the script.

decision

Q- If | create a variable inside of
a compound statement, is it a local
variable?

A: Maybe. The current version of
JavaScript (1.7) doesn’t support true local
scope for variables. Instead, it supports
function scope, which means variables

within a given function are considered local
variables to that function. But just sticking

a variable inside of a compound statement
doesn't automatically make it a local variable,
although a future version of JavaScript will
likely remedy this situation. The easy way to
remember it is that variables created inside of
a function are local, while all others are global.

Q: Scope, flow, execution... this local
and global variable stuff sounds really
complex. Is it as hard as it sounds?

A: Not really. The main thing to remember
is that local variables are perfect for storing
temporary information that you don't need

to remember outside of a function or other
chunk of code. If you need the data to

stay around for the entire life of the script,
then you should make it a global variable.
Surprisingly enough, most script data tends
to be more temporary than you might initially
think, meaning that you will likely use local
variables a lot more than global variables.

QBUI.I.ET POINTS

to add later.

comment.

Comments are a great way to remind yourself of code u

m Use a pair of forward slashes (/7/) to start a single-line

= Multiline comments start with /* and end with * /.

m Don't be afraid to use lots of comments to document
your code so that it's easier to understand. u

code.

m Local variables are preferred over global variables
because their access is more tightly controlled.

Global variables are created at the script level, outside
of any function or other body of code, and are kept
around for the life of the script.

Local variables are created (and destroyed) inside a
body of code, and can only be accessed within that
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choices abound

Choice of five

Remember Eric, our game show contestant from earlier
in the chapter? It seems Eric has polished off his donuts
and progressed to a later round of Wanna Make a Deal?
Problem is, he now faces a very challenging decision...
he must choose between one of five options.

_ @wnm«
PQAQWER
How would you code a JavaScript decision
involving five different options?

Geez, T could really
use some help making
this decision.

174 Chapter 4
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decision making

Couldn't you just use a bunch of
nested if/else statements to
choose between five things?

Choice of five

Good idea! Although the 1f/else statement is geared toward
making a decision between one of two things, several of them can
be nested together to choose between as many things as you want.

ifT (chosenCase == "A™)

b openCase('A™);

. k"'.'l else if (chosenCase == "B")
' openCase(*'B™);
else if (chosenCase == "'C")

openCase('C™);
else it (chosenCase == "D')

openCase("'D™);
This tode works but the last case
vequives every test Londi{io.ni{-p
be evaluated, which is nekficient. openCase("E"):

else if (chosenCase == "E")

Nesting if/else can get complicated

The nested 1T/else statements work just fine... but they aren’t
all that efficient, primarily because they aren’t really designed
for decision-making that involves more than two possibilities. To
see why, work through how many boolean tests take place in the
process of choosing the last case, Case E. All five test conditions
are evaluated, which is a bit inefficient.
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wishing, and hoping, and choosing

Wouldn't it be dreamy if you

could choose between more than two
things without having to use all those
inefficient if/else statements?

176 Chapter 4

Download at WoweBook.Com



decision making

Switch statements have wmultiple cases

The switch/case
JavaScript has a decision-making statement just for making multiple choice

I statement eﬁiciently
decisions. Unlike the 1F/else statement, which is really better suited to

choosing between two things, the switch/case statement allows you to Cllooses l)etween more
more efficiently choose between any number of things. Let’s look at Eric’s

dilemma through the eyes of a switch/case statement: tllall two tllings.
The “case” in

switeh/¢ease has switch (chosenCase) {
ho‘f‘)\ing ‘{‘,o do wr{:&

Evie’ case "A": The value of Evie’s thosen tase is
vit's metal cases.

the con{:ro”ing piece of iw('\o\rma{:ion
openCase(*"'A™);

in the switeh/case statement.
break;

case "'B":

openCase(*'B'");

break; \, The action tode is placed

immediately below its
ﬁ case "C": ma{:ching case statement.
Eath possible openCase(*'C");
thoite is toded break; <
using a tase
statement. case ''D'":

The break statement

inish each o is netessar
openCase("'D"); Tinish each detision branch

p ¢'D™) by fmmcdia'l:ely exiting from the
break; <- entive switth/case statement.

case "E":

openCase("'E'™); The switeh/ease statement

. is sbructured as a big
V tompound statement.
}

Fact or fiction? The switch/case statement can do anything the i f/else statement can do.

ExerciSe
] Fact

[] Fiction
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switching things up

ReiSe
50Lut‘°“ ] Fact M{icti on

Unlike 1f/else, the test data that controls
a switch/case statement cannot be an
expression—it must simply be a piece of data.

Fact or fiction? The switch/case statement can do anything the 1 f/else statement can do.

Inside the switch statement

Now that you've seen a switch/case statement in action, let’s break it down
and look at the general format for the statement.

SWitCh;+é(’+3Testdata=++
case } é Match 1 ’ + D The test data must be
a piete of data, not an
Each detision Statement ; + € : .
branth starts

c%yrcssuon——and |{: does NOT
with the case

evaluate to true or Lalse.
keyword, Lollowed Each okt ends wits

by the mateh. break } a vegular colon, NOT
a semitolon.

w é \—\.Thc break statement prevents
ﬁ tode for other detision

branthes from getting vun.
An optional “default” I Statement ;

branth tontains tode
'l:o bc run |‘F ho{:"“hs
break ;
| ; u The entive bod\/ of the
statement is wrapped up
N_/\ within t‘,wrl\/ braces.

else matehes.
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decision

Switch case statements: write your own

Creating a switch/case statement is admittedly more involved than
creating an 1F/else statement, but it is much more efficient for dealing
with more than two possible outcomes. This is the process:

Enclose the test data in parentheses and open the
compound statement ({).

Write the case match followed by a colon ( :).

Write the code that gets run if there is a match. This
can be multiple lines of code—there is no need for a

compound statement.

is no match.

© 06 00

Dum

Q,- So a switch/case statement doesn’t
make a decision using a true/false expression?

A: That's correct. Unlike an i For i flelse
statement, switch/case uses a piece of test
data to make its decisions. That's how it supports
more than two outcomes.

Break for
safety.

Prevent
accidental code
from getting run
by always finishing off each
switch-case match with a
break statement.

Watch it!

Add a break statement—don’t forget the semicolon ( ;).

Optionally include a default branch for when there

Close the compound statement (}).

therejare no .
b Questions

T wonder if a switch-case
statement could be used
to make Stick Figure
Adventure more efficient...

Q; So each case match is just a match on
the test data?

- Yes. The idea is that you use a variable as
the test data, and then use literal values to carry
out each different match.

Q: What happens if you leave out all the
break statements in a switch/case?

A: Unexpected results can occur. The break

statements serve as dividers between each section

of action code in a switch/case statement.

Without them, all of the action code would run L
as one big chunk, which would defeat the whole
purpose of making different decisions. When a
match is made in a switch/case statement,
the code below the matching case is run until it
encounters a break statement. Only then does
the switch/case statement exit.

179
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switch

HeadFirst: Glad you’re willing to chat with us. So,
in one word tell us how you would describe yourself.

Switch: Choosy.
Head First: Care to elaborate?

Switch: I make it possible to choose between lots
of different things. Although some situations involve
simple black and white decisions, there are plenty of
situations that require, let’s say, more nuance. That’s
where I come in.

Head First: But people say that If can do the same
kind of thing, sometimes with less code?

Switch: That may be true. And you can cut a piece
of wood with a hammer if you whack at it long
enough. Personally, I'd rather just use a saw. The
reality is that everyone has their specialty, and mine is
efficiently choosing between several different things.

I don’t have any beef with If, but he’s a tool better
suited for a different job.

Head First: You mention efficiency. Tell us how
efficiency figures into what you do.

Switch: Well, I'm structured to make a decision
based upon the value of a piece of data, and all I
do is compare that piece of data to possible matches
to determine which code to run. That’s it. I don’t
bother trying to evaluate expressions, and I don’t
require nesting or anything cute like that to choose
between multiple outcomes. If you want to make a
quick decision based upon a piece of data, I'm your

guy!
Head First: Tell us about your buddy Break. We’ve
heard you can’t get through the day without him?

Switch: That is a fact. Without Break, I'd be in big
trouble because I wouldn’t have a way to separate the
different pieces of action code. Break lets me know
when a section of code has finished running so I can

180

Switeh Expesed
This week’s interview:
Mover, shaker, decision maker

exit without running some other code by accident.

Head First: I see. What about Case, aren’t you guys
pretty close as well?

Switch: Absolutely. Case and I have a very close
relationship, primarily because Case tells me what
all the possible matches are for a given piece of
test data. Without Case, I would have no basis for
making a decision.

Head First: So I get that Case lays out the different
possible matches, and you use those matches to
determine what to do. But what happens when the
test data has no match?

Switch: It depends. If no special code has been
added to deal with a “no match” scenario, then
nothing happens. However, my good friend Default
makes it possible to run a special chunk of code only
in the event that no match was found.

Head First: Wow, I didn’t realize that. How does
Default get along with Case?

Switch: Just fine, actually. They don’t step on
each other’s toes because they never compete for
attention. Case handles all the stuff that matches,
while Default takes care of the situations when
nothing at all matches. Just between us, I think
Case is actually a little relieved that Default is there
because he gets nervous when nothing matches.

Head First: I see. Well, we’re about out of time.
Any parting thoughts before you go?

Switch: Sure. Remember that there’s nothing worse
than indecision. Nobody likes a waffler. Just because
there are lots of possibilities doesn’t mean you have
to throw your hands up and quit. Give me a call

and I’ll do my best to help you make a decision that
works out best for your script.
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decision making
\ Convert the first two scenes of the Stick Figure Adventure code so

that it uses the switch/case statement instead of i f/else.

if (curScene == 0) {
curScene = 1;
message = "Your journey begins at a fork in the road.";

Heve's the °Vi3inal

version of the code
that uses if/else.

else if (curScene == 1) {
if (decision == 1) {
curScene = 2
message = "You have arrived at a cute little house in the woods.";

else {
curScene = 3;
message = "You are standing on the bridge overlooking a peaceful
stream.";
¥
¥
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Download at WoweBook.Com 1



sharpen solution

rpen your pecil .
sul ) n Convert the first two scenes of the Stick Figure Adventure code so

that it uses the switch/case statement instead of i f/else.

{f (curScene == 0) {
curScene = 1;

)
: " HCV‘C s o
message = "Your journey begins at a fork in the road."; fhc ongn@l

version of the tode
that uses if/else.

else if (curScene ==
if (decision == 1)
curScene = 2 ) . .
message = "You have arrived at a cute little house 1n the woods.";

1) |
{

else {
curScene = 3; . )
message = "You are standing on the bridge overlooking a peaceful
stream.";

¥

Get the new stene number
and the stene deseription
message text, \’)us{: like in
the i/ else version.

switeh (eurSeene) {

Each tase mateh Lase O ....................
Bath o mabth R
stene mumber. eweSeene = L ST
.. message = “Your journey begins at a fork in the voad.”;
el
Within each tase, it still L€ L,
makes sense to stick wi{:h_/} e
e e wondling the = Mo ZE
user’s story detision. tuStene = 1 )
... message = “You have avvived at a ¢ute little house in the woods.”;
B S
s

The \r‘tmaining
stenes follow 0
similar strueture.

ClOSC {"\C SwrtLh/casc

TN iy
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decision making

A switchy stick figure adventure: test-drive

After completely reworking the decision-making logic for Stick Figure Adventure,
Ellie 1s itching to see the result. The changes are immediately noticeable as you
navigate through the story...

\Welcome to

STIOK FIGURE
06 ADVENTURE

L . Click either
button to
y ) start..
{

THE Bipge

Potsc chome: 1] 2]

So nhot all script
improvements can be
seen on the surface...
T can live with that.

Everything looks
exattly the same.

Stop rig\'\‘{: Lheve!

Hang on, nothing looks any different! And that’s because the switch/
case changes to Stick Figure Adventure only affect the structure of the
code, not its appearance. This is an example of how some coding changes
take place purely behind the scenes... literally!

you are here » 183
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so how does it end?

The story goes on...

Stick Figure Adventure is really just the start of
the story. It needs some creative storytelling, a little
stick figure artwork, and plenty more JavaScript
code to be a truly interesting online application.

. . )
Where will you take it from here: Scene ?

Scene 8

2 Scene ?

—_—> . o

2 The script looks great
’ but I could use some help
adding more scenes to
Stick Figure Adventure.
Scene ?
¢

scene 9 THE END

2 Scene ?
__? 3
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decision making

JavaScripteross

Here’s an easy decision. Is it time to take a break

and knock out a little crossword puzzle? Of course!

Across

1. Writing this first can make it easier to write complex
JavaScript code.

4. Use these to document your code.

5. This kind of statement is actually made up of multiple
statements.

6. When one if statement is placed within another, it is said to
be ......

8. The != operator tests for this.

10. You can use one of these to help visualize a group of
complex decisions.

13. The entire script has access to this kind of variable.

Down

2. Do this, .... do that.

3. These kinds of operators have a true/false result.

4. How code is run when it is part of an if-else statement.

7. A statement that allows you to make a decision based upon
the value of a piece of data.

9. Avariable that has limited scope.

11. This statement allows you to conditionally run a piece of
code.

12. Each decision branch inside of a switch statement has one
of these.

you are here » 185

Download at WoweBook.Com



JavaScriptcross solution

* JavaScripteross Solution

o [0 M P 0 U N7
d 0
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UGDUonoG:
0
]
o
v
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decision making

B vagetews NN

Fold the page vertically

to line up the two brains When if/else isn't enougk...
and solve the riddle.

°e—- [t's a meeting of the minds/ «e—— 0

scene O
Scene 7

Title intro Troll on

0

bridge

scene ?

global

% Swamp Diteh
124

Scene 1
scene 3

J\ BV‘\d%‘

overlooking
stream

Fork in the
voad

Altltoug]n the if/else statement is
incredibly handy, it does have its
limitations. For example, you can't switch
hetween more than two tltings. In

case you don't believe it, try it yoursel{.
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5 looping

‘At the Risk of
epeating Myself

* R

Go team, go! Go team,
go! Go team, go!

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, and
that's where the power of looping really shines. Without loops, you'd be wasting a lot of

time cutting and pasting a bunch of wasteful code.

this is a new chapter 189
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how many "steps" to find the

X wmarks the spot

It’s hard to argue the allure of buried treasure.
Here’s a treasure map that could use some 37 steps.
JavaScript assistance.

Then, walk until you see a rock
shaped like a piece of popcorn.

First, walk east for
exactly 37 steps.

e X really does mark the spot!

The first part of the map can be traversed by repeating an action (taking
a step) a certain number of times (37). So, taking 37 steps is a matter of
repeating a single step 37 times.

Taking a step is a
rcyca{:ablc action.

Y
/\ . Wa\k e'aS‘ {0
o Tirst \ 37 Seps:

o Oy EX) S{:q?s is rca”\/
yeah, it’s exac Just | step vepeated
treasure! 37 cycles 4—/_ 37 bimes, |

So the question is... how does JavaScript make repetition possible?

190

Download at WoweBook.Com



Péja vu all over again...for loops

Repetition in JavaScript is carried out with loops, which allow
you to repeat code. The For loop in particular is great for
repeating something a certain amount of known times. For
example, FOr loops are great for counting tasks, such as counting

looping

& LQ_QPE let you

repeat code a

down to zero or counting up to some value.

A for loop consists of four different parts:

o Initialization

Initialization takes place one time,

at the start of a For loop.

Test condition

e The test condition checks to see
if the loop should continue with
another cycle.

9 Action

The action part of the loop 1s the
code that 1s actually repeated in
each cycle.

o Update

The update part of the loop
updates any loop variables at
the end of a cycle.

certain r_!u_mla_eg

of times.
(1)

Initialization

Test condltlon

Update

Steps L, > a“d & take

place onte «Cor every

L\/L\C £hrough +he loop- x

—_— —m —

One looF cyclc f\

N .@&RA\N
TAWER

the treasure map example?

How do the four steps in a for loop relate to

Another looP eyele

191
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the for loop: make it count

Treasure hunting with a for loop

for loops work for following the treasure map because they involve
a known number of steps. Applying a For loop to the first part of
the treasure map will look something like this:

(1) © O /N

for (Var X = 0; X < 37; X++) thY‘CmCV\{Z %, same

asx=x+l
takeStep(); ,\_/

(3]

Breaking down the code for the For loop: Li SOC")"‘SO" {5, s'bir{ co""{ihg
in JavaSeript loops,

/ al{hough the loop eould casil\/
be thanged to start at |.

e Check to see if x 1s less than 37. If so, move on to Step 3 and continue
< the cycle through the loop. If not, quit the loop.

o Initializate the counter variable x to O.

e Run the loop action code, which in this case means running the
takeStep () function.

Increment x and go back to Step 2 to possibly start another loop cycle.

37 cycles

After 37 cycles through the loop, the loop finishes with x equal to 37.
All this thanks to the four pieces of the For loop puzzle that work
together to establish JavaScript repetition.

Initialization o Test condition 9

Starts the loop with the Only perform another /\
counter, X, at 0. \» loop cycle if the test Action e
=0

var X = evaluates to true, that is,

cvald Call the takeStep ()
if x 1s less than 37.

function to take a step.

X < 37 37cycles takeStep()

Update 9

Update the loop counter
by adding | to x.

X++ thrcchl: %) Same
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looping

Dissect the for loop

All For loops stick to a consistent format that requires each of the four

components to be in specific places. The good news is that there’s plenty

of flexibility to craft your own custom loops using this format.

The loop eontrol update, which
usuall\/ intrements or decrements

Al for loops “war ¢ initilization eode, a tounter vaviable.

with the kc\lword for. which usua”\/ sets up
the |oo\> tounter.

V
|for§+ u+i Init "" u"' STeSt ;+ u-i- uUpdate j u
| Action } + u The test Coz\di{:ion,

which ul'l:ima{:cly vesults
S in @ true/false value. rérn‘]{-::‘sf c:v:;ﬂ‘:jat:‘

nitg) d
The attion to be \73"'{"s of the loop.
vepeated, which is a single
(or tompound) statement.

Cemitolons are vequived
after the inttialization
and Lest condition tode.

Finish the code that first prompts the user to enter a number greater than 0, and then uses
Eie . that number as the starting count for a for loop that performs an old movie reel countdown
RC_ISQ (4,3, 2,1, Roll film!). Also, make sure to validate that the number is really greater than 0 before

performing the countdown.
Store the number in Prompt the user

the tount vaviaH&\ +o in‘?u{ a numbcr_\'

var count = prompt ("Enter a number greater than 0:", "10");
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exercise solution

Finish the code that first prompts the user to enter a number greater than 0, and then uses
" that number as the starting count for a for loop that performs an old movie reel countdown
aqtse (4, 3,2, 1, Roll film!). Also, make sure to validate that the number is really greater than 0 before

SoLution  performing the countdown.

Stove the number in Prompt the user
the eount variable. to input a number-. Count down
to l.

"10") ;

d
14

var count = prompt ("Enter a number greater than

Make 7 < N
the Cozh‘t if (count > 0) { \F Detvement
|S v-ca v_ ....................................................................................................... m
Jchgn o,c \_ﬁ(vav % = tount; x > O; x—-) the tounter
......... eath time
K\alcﬂw&("g{:&r{:‘mg in..” + x); through
[nitialize the the |oo‘>.
|oo\> toun{cr
(*) w'|£h -thc .i ...................................................................................................... ghow thc
BN T N e, turrent
LounJc-

else

alert("The number wasn't greater than O. No movie for you!");

[nvalid daﬁa,\J The tount
is finishcd!

The number wasn't greater than 0. No mavle far you! Roll film) /

€ o )

T love you man, but
I need my space.

Mandango: a macho movie seat finder

Movie reel countdowns aren’t the only way JavaScript loops

can be applied to movies. As you may know, most macho men
want an empty scat between the occupied ones when watching a
movie together. This knowledge has led Seth and Jason to create
Mandango, the macho movie seat finder.

The idea is to allow manly buddies to buy movie seats in groups of
three so there 1s always a seat between them. Problem is, Seth and
Jason haven’t figured out how to make it work... yet.
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looping
First check seat availability

The challenge facing the guys is to be able to search through each

All three seats
seat in a row, checking for a sequence of three available seats. available_l
/\ Only one seat All three
available. seats taken.

Not cool.

Anything other than three
available seats together result row means plenty of manly
in a major lack of “manlitude.”

Cool!

Three available seats in a

movie viewing room.

_ q@;pen your penci

Using the row of movie seats below, write down how you would
search for three available seats in a row using a For loop. Make
sure to draw exactly how the loop works with respect to the seats.
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. Al ="' i le"
. am . — 1.png" alt="Unavailab
Full HTML : <img id="seat3" src="seat unavail " ' "
£ {;},M and Images <img ig="seat4" src="seat_avail.png" alt= Ava+lable" e
ok. is CXamPlc are <img id="seat5" src="seat_avail.png" alt="Available" />
available at H:‘l‘,F//www.

headfivstlabs.com/ books/

h{)s/ .

sharpen solution

. ncil
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Using the row of movie seats below, write down how you would
search for three available seats in a row using a For loop. Make
sure to draw exactly how the loop works with respect to the seats.

End |oo\7 and
s{'py |ook'm3~
AN NN
false  true  false true  true  true false  true  false

Start |oo\>in5
through seats.
Seat Onl\/ one Seat
taken  seat open. taken Three in a
Yow, COO”

Looping, HTML, and seat availability Eath move seat is shown

visuall
The general Mandango design makes some sense but it isn’t exactly page zs oa: ‘l?hc Ma"da"3°
clear how the availability of each seat translates into HI'ML code. image.

v 1 "
<img id="seatl" src:"seat_unavail.png" alt='U§avallibli
<img id="seat2" src:"seat_avail.png" alt="Available" /

S "
<img id="seat6" srcz"seat_avail.png" alt=“AXallab¥i bizu .
<img id="seat’7" src:"seat_unavail.png“ alE= Ur}avii i />
<img id="seat8" src="seat_avail.png" alt= A\‘{alla i s
id="seat9" srcz"seat_unavail.png" alt="Unavalla

Not only do you need to be able to loop through the HTML image

elements, you also need a way to store their availability together as
boolean variables in JavaScript code.
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looping

Movie seats as variables

Before you can even think about looping through seats looking for availability,
you have to represent the availability of each seat in JavaScript code. The
availability of a row of nine seats can be represented by nine boolean variables.

var seatl = false;

The availability of eath
seat is stored as a boolean.

var seat3 = false; \/

var seat4d = true;

var seat2 = true;

Teue means a

var seatb5 = true; M\scaf is available.

var seat6 = true;

So I need a way to use
the same variable hame
to loop through multiple
pieces of data? Sounds
like fun... not!

var seat7 = false;
Falsc means d seat

var seat8 = false; <— . ,.available
var seat9 = false;

Now you’re ready to create a FOr loop that loops through these nine seats,
checking for three in a row that are available.

for (var i =0; 1 < 10; i++) {
it (seatl) You ean't thange the

variable name each

time {:hrough the looF_I

}

Hang on, there appears to be a problem. The For loop needs to be able
to check the value of a different seat variable each time through the loop.
But there isn’t a way to do that since each variable has a different name.

_ @vtxu«
‘PQWEWR
If individual variables don’t work so well in loops, how could

you store information so that it can be looped through?
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an array of data

Arrays collect multiple pieces of data

JavaScript lets you store multiple pieces of data in a single variable with

a special type of data called an array. An array variable is like a normal
variable since it only has one name, but an array has multiple storage
locations. Think of an array as being like a storage cubby in your house—
it’s one piece of furniture with multiple storage locations.

Each item in an array consists of two pieces of information: a value and
a unique key that is used to access the value. Keys are often just numbers
that start at zero and count up with each item. Numeric keys are known as
indexes, making this an indexed array:

This array tontains
five distinet pieces
intormation.

*.L/ \)’;.

LI I I
AT T T

1 2 3 4 Avray value.

The array indexes
S‘{:a\r'f: ato and tount
up with each item.

Numerie key, or index,
uwsed to aceess a value.

Creating an array is similar to creating a normal variable except you have
to let JavaScript know you want an array, as opposed to a single unit of
storage. In fact, you're really telling JavaScript to create an object.

This IS @ new OBJCC";
var showTime = new Array(); of type Avvay.

The name of the
arvay variable. ~———" | e

Create a new

bock Don’t worry about the fact that an
arvay ovjett

array is actually an object.

For your immediate purposes, it really

: doesn’t much matter that an array is really
: an object. You learn plenty about objects in Chapters 9 and
: 10, in which case the object stuff will naturally work itself out. :
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looping

Array values are stored with keys

Object or not, once you've created an array you can start adding and
accessing data in it. The key to getting to the data stored in an array is,
well, the key! The unique key associated with a piece of data is what you
use to access that data. In the case of an indexed array, you just use the
index of the array element you want to access.

The value to be

stored in the array.
K} showTime[0] = "12:30";

The name o‘(—\ 'H\c
array variable.

The index of the arvay
value, entlosed within
square bratkets.

This code sets the first value of the showTime array to a time of day. If
you don’t want to manually set each value of an array one at a time, you

List out all of the
arvay values, separated

can initialize the entire array when you first create it.
b\l tommas.

var showTime = [ "12:30", "2:45", "5:00"] "7:15", "9:30" ]; S

The fiest part of /\ / )
the array ereation Make sure to entlose the list of And don't

starts off the same. arvay values with square brackets. ‘Forf)t‘l: the

semictolon.

Wait a minute, this code doesn't involve all that object stuff. What

happened? This code sidesteps the formal creation of an empty object by
going ahead and building an array (object) from the values it contains. Just Grab the Iz £ value
list out all of the elements that go into the array, enclosed within square

: . , in the array.
brackets. With the array populated with data, you’re ready to use it!

alert(""The late movie starts at " + showTime[4] + ".");

The late movie s1arns at 9:30.

o)

Arrays store n_tglliple_ pieces
of data in a single place.
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array

Head First: Good to meet you, Array. So I hear you're
good at storing multiple pieces of data.

Array: That’s true. 'm all about volume. You need a
place to store 50 strings of text or 300 numbers, I'm your

guy-

Head First: Sounds intriguing, But can’t people already
store quantities of data in normal variables?

Array: Sure, and people can also walk to work barefoot if
they want. Look, there’s always more than one way to do
things. In this case, I provide a better way to store multiple
pieces of information than regular variables.

Head First: Well, I do prefer wearing shoes to work. But
how exactly are you better?

Array: Think about it this way. If you’re keeping a diary
and you write down something every day, how do you
keep up with all of those pages after a few years?

Head First: The pages are all right there in the diary.
What'’s the big deal?

Array: You’re making a big assumption about the

pages being organized together with some sense of
connectedness. What if they were just a bunch of random
sticky notes thrown in a shoebox? That diary would
suddenly get a lot tougher to manage.

Head First: Right, but how is storing data in an array
like keeping diary pages in a book?

Array: Because I organize the data in such a way that it
is very easy to access. For example, if I ask what you wrote
in the diary on last June 6th, you would probably tell me
to turn to page 124. Same thing with array data, except
the page numbers for an array are called keys.

Head First: I've heard of array indexes, but not keys.
What'’s a key?

200

Arrays ‘Exposed
This week’s interview:
Inside the mind of a serial data storer

Array: Oh, sorry. A key is a general term used to describe
a piece of information used to look up a piece of data.

An index 1s just a certain kind of key, a numeric key. So
the diary page numbers are not only keys, they are also
indexes. If you’re talking about looking up data with
unique numbers, keys and indexes are really the same
thing,

Head First: Got it. I guess the thing I still don’t
understand is what any of this has to do with looping;

Array: Well, not necessarily anything. I'm plenty handy
for storing data without loops ever entering the picture.
However, I do make it incredibly handy for loops to cycle
through a bunch of data.

Head First: How so?

Array: Remember that loops often use numeric counters
to control the looping, right? Just use the counter as the
index into an array, and voila, you now have a way to
cycle through all of the data I have stored away.

Head First: Hang on, you’re saying people can use a
loop counter as an array index to look up data?

Array: That’s exactly what I'm saying.
Head First: That’s pretty powerful!

Array: I know. That’s why scripts that need to loop
through data find me indispensable. In just a few lines of
code, you can loop through an entire array of data. It’s
really quite cool.

Head First: I can imagine. I want to thank you for
shining a light on yourself and your connection to loops.

Array: Glad to do it. Look me up any time!

Download at WoweBook.Com



looping

_ rpen your pencil
i Write code to create a seats array for Mandango, and then loop

through the seats in the array, alerting the user to the availability
of each seat.

Q: Is it possible for a For loop to
never stop looping?

- Ah, yes, the dreaded infinite loop. Sure,
it's very possible to create a loop that never
exits, destined to cycle on and on to the
limits of space and time... or at least until
you reload the web page. Infinite loops are
considered bad things because they prevent
your script from doing anything else—it's
the JavaScript equivalent of a locked-up
application. Think Windows blue screen, only
not quite as ominous.

Infinite loops occur when a loop counter
either doesn't get updated properly, or when
it otherwise never changes to cause the
loop's test condition to resultina false
value. Knowing this, you should always
double and triple check the test condition
and update logic in your For loops very
carefully. Oh, and you'll know you have an
infinite loop on your hands when your script
just sits there apparently doing nothing.

therejare no o
Dumb Questions

Q: Is it possible to use a compound
statement as the action part of a for
loop?

A: Absolutely! In fact, in all but the most

simple of looping scenarios, you will need to
use a compound statement. This is because
most practical loops end up needing to loop
through more than one statement.

Q: When the loop condition tests
false, does the action part of the
loop run one last time?

A: No. The action part of a For loop only
gets executed if the test condition evaluates

to true. Once the test condition evaluates
to false, the loop immediately exits with

no other code getting run.

Q: Do indexed arrays always start
their indexing with 0?

- Yes and no. By default, all indexed
arrays start at 0. However, you can override
this behavior and set numeric keys to

Download at WoweBook.Com

any number values you want, although
inconventional. Unless there is a very good
design decision for not using zero-based
indexes, don't do it...it's unconventional
behavior and could cause confusion.

Q: Does the data stored in an array
always have to be the same type?

A: No, not at all. For the purposes of
looping, it is important for array data to be
of the same type because the whole idea

is to loop through a set of similar data. For
example, if you want to loop through an
array of scores to calculate an average, it
wouldn't make much sense for some of the
array entries to be booleans—they should
all be numbers in this case. So although
arrays can contain values of different types,
it's generally a good idea to store data of the
same type in arrays, especially when you're
storing a collection of like data.
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sharpen solution

¢l
#@ipﬂl yws;mn

Write code to create a seats array for Mandango, and then loop
through the seats in the array, alerting the user to the availability
of each seat.

Sinte the arvay indexes
start at O, start the loop
tounter at O as well.

AH:hbough \/ou £ou|d’vc used {:hc
number 9 heve, the length propert
o«‘: the array object is even bcH:cr\(
[t's better because it still works
even if the number of seats in the
array thanges at some point.

The loo\7 tounter is
used as an arvay index
to s{:e? {:h\rough all of

the arvay values.

else

Create and initialize
the seats array with

b°°,33h values.

var seats = [ false, true, false, true, true, true) false, true, false J;

alert("Seat ” + i + ” is not available.”);

Separate the array
values with commas. Inevement the
loop tounter since

) .
we re COun‘[‘,mg up-

) {

alert("Seat ” + 1 + " is available.”);

Display a different alert
based upon whether the

seat is available (true) or
not (false).

Seat 0 is not available,

cear 1 15 avallable.

Coy

QBUI.I.ET POINTS

m Tor loops repeat a piece of JavaScript code a specific
number of times.

m Theincrement (++) and decrement (--) operators
provide a handy way to update loop counters.

= Anarray allows you to store multiple pieces of data in a
single place.

Although an array holds multiple pieces of information, it
has a single variable name.

Indexed arrays are accessed using numeric keys called
indexes.

Indexed arrays work great with loops because they allow
you to use a loop counter to loop through array data.

202 Chapter 5
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looping

From JavaScript to HTML

Mandango seat availability is represented by an array of booleans. So the
next step is translating this array into HT'ML images (which are available
at http:/ /www.headfirstlabs.com/books/hfjs/) that reflect the seat availability
on the Mandango web page.

var seats = [ false, true, false, true, true, true, false, true, false ];

¥

NSNS
4

¥

[N ada) Mandango - The Macho Movie Ticker Finder { |

<

b |
=

Find Seat |

Although this looks nice, there isn’t actually any code to map the array of
booleans to visual seat images on the web page. Now this is a problem.

_ @RA\N
PQwWwWEWwR

How could you make the connection between the JavaScript seat

availability array and the seat images on the Mandango page?

you are here » 203

Download at WoweBook.Com



i see.... a seat

Visvalizing Mandango seats

This seat ; "
To tie the JavaScript array to the HTML images, first make sure Lo I H:: A‘S;:‘:asc applies
the images are laid out in an accessible way, then determine what search, whe nﬁz seat
images are going to be used to represent the different seat states. sclc{:ﬁi;ns a: S:a bl
LeUs tackle the last task first. ¢ highlighted.
Available

Select

The seat is .
alveady taken Unavailable

-

lool
ol
oolal — Jlaa
The seat i seat_avail.png ol ool
ilable/ : aglel seat_select.png
availa el

seat_unavail.png

These seat images are assigned to the src attribute of each HIML seat
image to set the images that appear on the page.

<img 1d="seat8" src="'seat unavail.png"” alt="Unavailable" />

This [D is evitical in

mapping the arvay to seat

images — it must start at The challenge then becomes looping through the boolean array, setting
O and end at 4, :)“5{3 like the seat image for each HTML <img@> tag on the page. The steps

the array indexes. required for this task are surprisingly similar to how we looped through

the seat array earlier. In fact, the only real difference lies in the loop action.
Initializate the counter variable 1 to 0.

Check to see if T is less than the array length (9). If so, move on to Step
3 and continue the cycle through the loop. If not, quit the loop.

9 cycles

Run the loop action code, which in this case sets the seat image.

00 OO0

Increment ¥ and go back to Step 2 to possibly start another loop cycle.
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The Mandango seat initialization takes place in the initSeats ()

function, which carries out the mapping of JavaScript array to HTML

image seat images using a seat initialization loop.

The test condition
all

The loop tounter thecks 4o see it

Zta‘ffs o O snce the seats have been
¢ pdexed arvay looped through. e
stavts at 0. /1) P

{

function initSeats

// Initialize e appea

for (var 1 = 0; 1 < seats.length;
if [i1) o

the seat to available

documght.getElementById ("seat" + 1)
documlent.getElementById ("seat" + 1).
els
// Set the seat to unavailable
document.getElementById ("seat" + 1)
+ 1)

document.getElementById ("seat"

The seat image [D is
ereated from the

|§ the seat value
|ooP tounter eath

is t‘f'ﬂc) SC{', ‘H’\C
seat to available.

nce of all seats

.src =
alt = "Available seat";

.src = "seat unavail.png";
.alt = "Unavailable seat";

(3]

time ‘l‘)\rough the looP.

looping

nSeats () funetion

Up (lsse

The ini{:ializa‘(:ion Lavrvi

.. d
initSeats() involves sc{:'zin;:icby

3ppearance of the diffevent movie

;cz}: m.agcz on the Page, which is
revent than the initialis al:

step in a for l::op.c st

Intrement the

looP Lounter. e

"seat avail.png";

I£ the seat value
is false, set Lhe
HTML seat imaSC
to unavailable. e

(

The id of
<body onload="initSeats () ;"> w this seat
<div Style:"margin—to
; ! P:75px; text-align: " i - .
<1mg 1d="seaton src="" glt=nn /> gn:center"> by o “'masc”ls
<l1mg }d="seat1” sre="" alt="n /s Tht sve and SH'. 4 x y sea'l:b.
<img id="seat2" src="" alt=rv /s attribut : J
<%mg .‘1d="seat3” sre="" alt="n /s ! lA €s are )
<}mg id="seat4" src="n alt="n /5 dYMAnuta”y modrckd
<img .ld="seat5” src="" glt="n /> for eath seat image.
<img id="seat6" src="" zlt—mn />
<img id="seat7" src="" glt=nn />
<img id="seatsg" sro="n —un
</div> e="t alt="" /><pr />
</body>
</html>
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the variables of seat searching

Not so macho seat searching

With the seats initialized, it’s now possible to move on to the seat searching,
which is really the point of Mandango. Seth and Jason have determined
that it might be better to first get the script finding individual seats

before embarking on the eventual three-seat search. This simplifies the
mmmediate task, allowing them to build the application incrementally.

Since they want to search for a single available seat, the first thing the
script is going to need is a variable to keep track of the seat selection.

Global vaviable, which means it is
actessible throughout the sevipt.

selseat

This variable stores the seat selection, and needs to hang around for
the life of the script, which means it must be a global variable. So, the
findSeat () function, which handles the job of finding a seat for the
user, will rely on the selSeat variable for storing the index of the
selected seat.

The selSeat variable makes
sense, but what value
indicates an unselected seat?

Seth brings up a good question. The selSeat variable stores the seat
selection, which 1s in the range 0 to 8 when a seat has been selected. But
you also need to know when a user hasn't chosen any seats yet. A special
value can indicate this state of unselection, which can be noted as -1 (no
seats selected yet). So selSeat really needs to start out initialized to -1.

The sclgca{: Variablc is now .
inikialized 4o —| so that var selSeat 1;

the sevipt starts off with
no seat selection.

With the seat selection variable in place, we’re ready to assemble the
findSeat () function. findSeat () will search through each seat in
the seats array, find available seats, and then prompt the user to accept or
reject each available seat. While it’s true that macho guys won’t be happy
with this initial version of Mandango, it’s a step in the right direction!
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looping

JavaScript Magnets

The Mgndango findSeat () function is where the user searches for
iln available seat, and then confirms or denies any seats that are found
elp out Seth and Jason by finishing the missing code with the magnets.

function findSeat () {
/) 1f seat is already selected, reinitialize all seats to clear them

// Search through all the seats for availability
for (var 1 = 0; i < seats.length; i++) {
// See if the current seat is available

if ( ) A

// set the seat selection and update the appearance of the seat

................... = 1i;
document.getElementByzd(nseatu E S — "Seat_select,png";
document.getElementById("seat" FoA) e = "Your seat";

// Prompt the user to accept the seat

var = confirm("Seat " + (i + 1) + " is available. Accept?");

if ( ) A

// The user rejected the seat, so clear the seat selection and keep looking

o
o)
Q
c
3
0}
=}
2

Q
o)
o
eal
=
o
3
0
=}
ot
o

s
o
o
0
o)
Q
o
+
-

|

= "seat_avail.png“;

— "Available seat";

seats[i]

[ritsears [t Faceopt oot
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JavaScript magnets solution

J avaScriPt Magnets Solution

The Malandango findSeat () function is where the user searches for
|a-ln available seat, and then confirms or denies any seats that are found
elp out Seth and Jason by finishing the missing code with the magnets.

function findSeat () {
/) 1f seat is already selected, reinitialize all seats to clear them

{ 1€ celSeat is an\/’c\\\ng ok\ncvh
han -b start 3 new seavt
and veset the seats:

The seat number is
shown one higher to the

// Search through all the seats for availability user sinte most users

for (var i = 0; 1 < seats.length; 1i++) { sta )
v
// See if the current seat is available [f £h i . . fnumbcnhaa{,
e seat is available, instead of O.
( e bl villbe b
//’ e = Secat selection and update the appearance of the seat

selSeat )
= 1;

document.getElementById("seat" + i) . L = “seat_select.png";

document.getElementById("seat" + 1). "your seat";

// Prompt the user to accept the seat

" is available. Accept?");

Chetk to see
if tHe user
ateegted the

availgble seat. - -1;

seat selection and keep looking

= "seat_avail.png“;

"available seat";

208  Chapter 5

Download at WoweBook.Com



looping

Test drive: the solo seat finder

The solo seat searching version of Mandango uses a For loop and
an array to allow the user to search for individual available seats.
Not very macho, but functional nonetheless...

ann Martings - 18 Ltk W Tickas fiacis

S S 5 .4
! 1.’ ‘...T *.’ ]
| — —_— ! P
| ! ¢

FateYs]

Mawtings - 1% Wik by Wiws TiEhat biagtn

The usev tlicks Cantel to
vc\’)cc’c the Seat 2 selettion.

artiegs - 108 Viid e Laowe Tichat Fiadis 3

The usev elieks

\ OK 1o aceept the
Seat 4 seleetion.
1% N O O
- . Seat 4 is available. Acc
S : ept?
t'

N
- L Cancelj (-jele——é
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loop de loop de loop...

Too much of a good thing: endless loops

Although the Mandango single-seat search technically works at finding an
individual seat that is available, there’s a problem in that the loop doesn’t

know when to stop. Even after the user accepts a seat by clicking OK, the
script keeps on looping through the remaining available seats.

el sl sl s - The WURR W [ i Fesed

Geat & has alveady been
accc\v’ced bu{: Mahdango

kcq?s on look'm5 ‘(:o\r move

seats anyway:

J5¢, W, i<,

Sear 4 is available. Accept?

(_Cancel ) C QK )

Ohhh, that's not good. Kinda
defeats the whole point if you have
to search through every seat anyway.

Sear 5 is available. Accept?

{ Cancel ) GSOK=S)

- . a few elieks later-..
~..----—----..§
A Y
e s F -
an — Y

Seat B is available. Accept?

( Cancel ) {_ T3 -}
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looping

Loops always need an exit condition (or two!)

Since the overzealous seat searching seems to be caused by the
loop never ending, Jason thinks a closer look at the For loop
in the £findSeat () function is in order.

The COvncirm() ‘Func{:ion P\rom\?{;s the
user to answer 3 yes/no question,
for (var 1 = 0; i < seats.length; i++) { 'ftUVMHS{Tuc(ch ov‘bke(no)
// See if the current seat is available
if (seats[i]) {
// Set the seat selec
selSeat = 1i;
document.getElemen
document.getEleme

on and update the appearance of the seat

yId("seat" + 1i).src = "seat select.png";
ById("seat" + i).alt = "Your seat";

// Prompt the useVW/ to accept the seat
var accept = confirm("Seat " + (i + 1) + " is available. Accept?");

laccept) {
// The user rejected the seat, so clear the seat selection and keep looking
selSeat = -1;

document.getElementById ("seat" + 1) .src
document.getElementById ("seat" + 1) .alt

"seat avail.png";
"Available seat";

} ’ 9
} .
This is the tode that vuns
e e accepts an avaiable when the user does NOT
o Mﬂ‘ihg rappens and the actept an available seat.

loop Jus{: kccps on 'brucking.

So when the user clicks Cancel to reject a seat, the selSeat variable

1s set to -1 (no selection), and the loop continues. However, there’s no
code at all for when the user accepts a seat. This is good since it allows
the selSeat variable to remember the current seat, but there’s nothing
stopping the loop from continuing looking for seats.

— RANN
‘PQOQWEWR

What needs to happen when the user clicks
the OK button to accept the current seat?
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break time

A "break” in the action

The problem with the Mandango code is that you need to bail out of the
loop once the user accepts a seat. One possible fix is to trick the For loop
by setting the counter to a value larger than the length of the array.

This ends the loop by (-\orcing the
i - seats. Iength +1: £ test ¢ondition to ‘Fail-.. but there’s

a better way to fovee loops to end.

Although this code is a clever little hack that gets this done, there’s a better
way that doesn’t involve monkeying around with the loop counter to trick
the loop condition. The break statement is designed specifically for
breaking out of a section of code, including loop code.

ﬁ break;
[mmediately exit a

loop, do not pass Go,
do not tolleet $200. When a loop encounters the break statement, the loop immediately ends,

ignoring the test condition completely. So the break statement provides
you with a handy way to immediately exit a loop, no questions asked.

Closely related to break is the continue statement, which bails out of
the current loop cycle but doesn't exit the loop itself. In other words, you
can use continue to force the loop to jump to the next cycle.

Jum? out of the turrent
looF C\/clc, tontinuin

9 _
with the next one. \> continue;

Both break and continue are extremely

useful in fine-tuning the control of loops, but

break offers a solution to Seth and Jason’s

mmmediate Mandango looping problem. 0

I'm digging the break
statement. It'll get rid of
all that unnecessary looping.

212 Chapter 5

Book.Com



Q; Does the remaining action code in
a For loop finish the current cycle when
the break statement is used?

AZ No. The break statement forces
an immediate end to the loop, completely
short-circuiting the normal flow of the loop.

therejare no
Dumb Questions

Q: Why is tinkering with the loop
counter to force a loop exit a bad thing?

A: Because you're not really using the
loop counter for what it was intended, and
therefore run the risk of introducing unusual
bugs. Instead of counting through the array
elements as expected, you're forcing the
counter to an artificial value beyond the

looping

range of the array just to end the loop. In
general, you want to be able to trust that

the update part of the loop is the only place
where the loop counter gets changed. There
are always special cases that arise where
tricks are allowed, but this isn't one of them—
the break statement handles breaking

out of the loop admirably and without any
confusion as to what's going on.

The For loop in the findSeat () function of Mandango needs
some help breaking out when the user accepts a seat. Write the
missing lines of code that handle breaking out of the loop, making
sure to include a comment to explain how the code works.

// Search through all the seats for availability
for (var i = 0; 1 < seats.length; i++) {
// See if the current seat is available

if (seats[i]) {

// Set the seat selection and update the appearance of the seat

selSeat = 1; . . .
document.getElementById("seat" + i) .src = seat select.png

" " 1 - n " ;
document.getElementById( seat™ + 1).alt Your sea

Prc ¢} e se to a<:(:ept; the seat
= " " " AL
// © ( ( ) N pT: ) ’
var acce t = COl’lf] rm Seat + i + + 1s aval able Accept

i kin
eli? éhe user rejected the seat, so clear the seat selection and keep loo g
selSeat = -1;

= "seat_avail.png";
.alt = "Available seat";

document.getElementById("seat" + %).src
document.getElementById("seat" + 1)
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sharpen solution

- rpen your pencil
— salutlﬂﬂ The For loop in the findSeat () function of Mandango needs

some help breaking out when the user accepts a seat. Write the
missing lines of code that handle breaking out of the loop, making
sure to include a comment to explain how the code works.

// Search through all the seats for availability
for (var i1 = 0; i < seats.length; i++) |

// See if the current seat is available

i f (seats[i]) {

' /; Set the seat selection and update the appearance of the seat
selSeat = 1; . .
document.getElementById("seat + %).src ! o
document.getElementById("seat" + i) .alt = "Your se ;

"seat#select.png";

// Prompt the user to accept the seat

3 3 MY .
var accept = confirm("Seat " + (L * 1) + " 1is available. Accept?");

btk e

i kin

el?i éhe user rejected the seat, so clear the seat selection and keep loo g
selSeat = -1; . ) . .
document.getElementById("seat" + i) .src = seat _avail.png";

Il

"available seat";

document.getElementById("Seat" + 1) .alt

Putting the 'man’' in Mandango

The original intent of Mandango is to allow users to search for
available movie seats in groups of three. With the single-seat search
now working, Seth and Jason are ready to turn their attention to

a truly macho movie seat search. They need a way to check for a
series of three available seats.

Three available seats in a

row... Plcn{:y of syacd\/
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looping

All this movie talk just gets me thinking
about popcorn... Oh, sorry. I think a few nested
if statements could knock out the three-seat
search with no problem. That's how I'd do it!

Code Up Close

A sequente o(: Jc,hrccts;a&‘ I£ three seats in a

is chcckcis using neste row are ‘pound, set the

statements. selection to the first one.
for (var 1 = 0; 1 < seats.lengfh; i++) {

// See if the current seat us the next two seats are available
if (seats[i]) {
it (seatsli + 1D { Change all three seats

if (seats[i + 2]) { « » .
// Set the Si2:_ififiiiizfigd/ggggzg—;he appearance of the seats {p £h€ SClCCECd "“aﬁc
selSeat = i; so £ha£ the user tan see

document.getElementById("seat" + 1i).src = "seat select.png"; -
document.getElementById("seat" + 1i).alt = "Your_seat"; whiéh SCG{S are avadabl&
document.getElementById("seat" + (i + 1)).src = "seat select.png";
document.getElementById("seat" + (1 + 1)).alt = "Your seat";

document.getElementById("seat" + (i + 2)).src = "seat_ select.png";
document.getElementById("seat" + (i + 2)).alt = "Your seat";

// Prompt the user to accept the seats
var accept = confirm("Seats " + (i + 1) + " through " + (i + 3) + " are available. Accept?");
if (accept) {

// The user accepted the seat, so we're done

break;
b
else {
// The user rejected the seats, so clear the seat selection and keep looking
selSeat = -1;
document.getElementById("seat" + i).src = "seat_avail.png";
document.getElementById("seat" + 1i).alt = "Available seat";
document.getElementById("seat" + (i + 1)).src = "seat_ avail.png";
document.getElementById("seat" + (1 + 1)).alt = "Available seat";
document.getElementById("seat" + (i + 2)).src = "seat_ avail.png";
document.getElementById("seat" + (1 + 2)).alt = "Available seat";
3} ¥ ¥ Reminder: This tode and all tode and images for £ the user VCJcC‘l:s the
} the Mandango example are available at http://www. seats, set their images
. headfirstlabs.com/books/hfjs/ . back to “available.”
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hoping and wishing for elegance

Wouldn't it be dreamy if there was
a way to combine those nested ifs
into something a little more elegant?

216 Chapter 5
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looping

A logical, elegant, well-designed solution
Wi‘rh ga Elegant!? Are you

There is a better way to handle the three-seat check in Mandango. The nested kidd':ng me? Oh man,
i T version works but there’s room for improvement, and the change primarily that's a good onel
involves making the code more elegant.

Despite Seth’s objections, there are times when
it’s worth making changes to your code so that is
more “elegant,” which is another way of saying
the code is clean, efficient, and easy to understand
and maintain. In the case of the nested §F
statements, it would be more elegant to combine
them all into a single 1T statement... but how?

The boolean AND operator
tompares two boolean values

to see if fhcy are both true.

ifT (seats[i] && seats[i + 1] && seats[i + 2]) {

The boolean AND operator (&&) compares two boolean values
to see if they are both true. In this Mandango code, two AND
operators are used together to see if the three seat values are all
true. If so, you know you have a series of three available seats.
Problem solved... and with a little touch of elegance!

217
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boolean logic explored

Boolean operator logic uncovered

You've already seen several comparison operators, such as == and
<. Most of the comparison operators you’ve seen compare two
values and yield a boolean result. Boolean logic operators also yield
a boolean result, but they operate only on boolean values—they
perform boolean logical comparisons.

AND 0R NOT
a && b a ll b 1a

)

Teue if a AND b are both True if a OR b are
true, false otherwise. true, false otherwise.

seen this one

You've alrcad\{

False if ais true,
true if ais false.

Boolean logic operators can be combined with one another to
create more interesting logical comparisons, typically for the sake
of making complex decisions.

Parentheses allow you 1o group
{:ogc{‘,hcv boolean logjie expressions.

it ((largeDrink && largePopcorn) || coupon)

freeCandy(); |
You tan get free candy by buying a
tombo OR b\/ haV'mg a toupon.

In this example, an AND operator is used to check for a large
drink and large popcorn...combo! You get free candy with a

combo. Or, there is another path to the free candy thanks to tbe Boolean logic Opel"ators
OR operator—a coupon. So, you can get free candy by ordering

a lz?rgff drink AND large popcorn, OR by p_resenting a coupon. can l)e COml)ine C[ 10 Cal"l"y
This kind of decision would be extremely difficult to carry out

without the help of boolean logic operators. out COmPlex Jecisi()ns.

218 Chapter 5
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Q: I still don't understand the
difference between a normal boolean
operator and a boolean logic operator.
What is it?

A: Well, first off, they're all boolean
operators, which means they always result in
a boolean value when they're finished doing
their thing. The only difference is the kind

of data they operate on. Normal boolean
operators work on all kinds of data since
they carry out general comparisons such as
“equal to,” “not equal to,” “greater than,”

diere are no °
Dumb Questions

etc. Boolean logic operators work only on
boolean data, and therefore carry out logical
comparisons such as AND, OR, and NOT.
So boolean logic operators work solely on
true/false information, while normal boolean
operators work on all kinds of data.

Q: So, is the NOT operator a boolean
logic operator?

A: Yes. It operates only on a boolean
value, so it qualifies as a boolean logic
operator. It's also a unary operator since it
operates on only one piece of data.

looping

Q; How do parentheses work with
respect to boolean operators?

A: Parentheses allow you to alter the
default order of evaluation of all operators,
not just boolean operators. Grouping an
operation inside parentheses forces that
operation to take place before others
around it. So, largeDrink &&
largePopcorn is forced to take place
before the | | operation in the free candy
code because it appears within ().

_ Q@;pen your penci

for (var i = 0;

i < seats.length;

It's the sixth pass through the Mandango for loop (i = 5), and
your help is needed to determine if three consecutive seats are
available by checking the seat availability and carrying out some

boolean logic.

i++) {

// See 1T the current seat plus the next two seats are available

ifT (seats[i] && seats[i + 1] && seats[i + 2]) {

Download at WoweBook.Com
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sharpen solution

N rpen your pencil
y salut]ﬂn It's the sixth pass through the Mandango for loop (i = 5), and

your help is needed to determine if three consecutive seats are
available by checking the seat availability and carrying out some
boolean logic.

true false  true

for (var i = 0; i < seats.length; i++) {
// See iT the current seat plus the next two seats are available

ifT (seats[i] && seats[i + 1] && seats[i + 2]) {

Finally, a manly seat finder

The user is no
Now Mandango correctly searches for a sequence of three w

prompted to aceept a
vange of three seats.

available seats, resulting in a movie ticket service that even
the toughest of tough guys will appreciate.

T al:] lisdaasge - Tha Marha Moy T Frsed

L x "] . ] x.# ﬁﬂ B x;l . B 4 Seats 4 through & are avallable. Accept?

ol st

[ Cancel :I ( OK }

220 Chapter 5

Download at WoweBook.Com



looping

Back to the treasure map

With Mandango in good shape for the time being, we can return
to the search for hidden treasure. Remember the treasure map?

37 steps.

Then, walk until you see a rock
shaped like a piece of popcorn.

o First, walk east for
exactly 37 steps. ' \

for (var x = 0; x < 37; x++)

: 'TN

e X really does mark the spot!

takeStep () ;
A for |oo‘> naviaated
the first Farfaof _//

the map mastchcully_’

A for loop worked great for navigating the first part of the map.
The second part still remains, and it presents a challenge that
doesn’t appear to be suited to the unique skills of a For loop. It’s
difficult to set up a FOr loop counter when you have no idea how
The +treasure many repetitions are required of the loop.

still waits...
_ @RA“«
PQAQWEWR
What's the difference between the two parts of the

search on the treasure map? How would you create a
loop to traverse the second part of the map?
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how long?

Looping for just a "while"...until a

conditio

his met

while looPs let

Although it’s possible to create a For loop that walks the second part of y ou r ePeat COJ@

the treasure map, there is a better option. Unlike the For loop, which
is structured around the notion of a loop counter, the while loop

is geared toward looping while a certain condition is met. And that
condition doesn’t necessarily have anything to do with a loop counter.

while a certain
condition is true,

A while loop consists of two different parts:

Steps | and 2 take
place eath time

through

One |ooF C\/clc.

the loop-

0O 0 06 06

——
~— 7

Test condition o

Only perform ano

ther

loop cycle if the test

evaluates to true, t
the rock is still not

hat is, if
visible.

'rockVisible

C

222

Action

Call the takeStep ()
function to take a step.

takeStep()

/Test condition Test condition

The test condition checks to
see if the loop should cycle.

Action Action

The action part of the loop
1s the code that is actually
repeated in each cycle.

1 O = B

Applying the while loop to the second part of the treasure map results in
some surprisingly simple code, at least as compared to a FOr loop:

while (IrockVisible)
takeStep();

(2]

Here’s how the different parts of this while loop work:

o Check to see if the rock is not visible. If not, move on to
Step 2 and cycle through the loop. If so, quit the loop.

e Run the loop action code, which in this case means
running the takeStep () function.

Download at WoweBook.Com



looping

Breaking down the while loop

Much simpler in structure than For loops, while loops must still
adhere to a predictable formula:

The test eondition, which must
evaluate to true or false.

|7 while §+é(}+3Test §+
- 1 Since while loops don't

| Action ; + é ; ' wafdl lt' have a built-in piece of

: code that updates the

Be careful with while
loop test conditions.

. loop, you have to make sure there is
The attion to be : code inside the loop that somehow
vepeated, which is 3 singe ¢ affects the test condition. Otherwise,
(or tompound) statement. :you risk creating an infinite loop.

Rewrite the loop code from the film reel exercise that prompts the user to enter a number greater
than 0, and then uses that number as the starting count for a loop that performs an old movie
reel countdown (4, 3, 2, 1, Roll film!). This time use a while loop instead of a for loop.

var count = prompt ("Enter a number greater than 0:", "10");

if (count > 0) {

else

alert ("The number wasn't greater than 0. No movie for you!");
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exercise solution

Rewrite the loop code from an earlier exercise that prompts the user to enter a number greater
than 0, and then uses that number as the starting count for a loop that performs an old movie

RC\SQ reel countdown (4, 3, 2, 1, Roll film!). This time use a whi1e loop instead of a for loop.
SoLution

Store the number in Prompt the user

the tount variablc.\/ ) in?u‘{: a number-.

Make sure var count = prompt ("Enter a number greater than 0:", "10"); Coun‘[', down
th

<t~ > 0 | .
than 0. var ¥ = tount;

K\whilc%(x >0){
Theve is still a
counter, but Detvement
it is eveated the tounter
outside of as Pa\r{: of
the while loop. the loop
. attion, same

Theldy - AertCRell i)y T et

attion is a

COmPouhd

S‘l:a‘{:crncn‘b else

alert ("The number wasn't greater than 0. No movie for you!");
Invalid data. The tount
is Finishcd,l
The number wasn't greater than 0. Ho movie far you! Rall filmi! /
- € o )

QBUI.I.ET POINTS

The break statement immediately breaks out of a m The while loop runs a piece of code as long as a
loop, skipping any remaining loop code. certain test condition remains true.
m  Boolean logic operators allow you to create powerful = Avoid an infinite loop by making sure the test condition
true/false logic for making decisions. is somehow affected by code within the whi 1e loop.
224 Chapter 5
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looping

Use the right loop for the job

The movie reel countdown exercise revealed that For loops and while
loops are often capable of solving the same problems. In fact, any for
loop can be reconstructed as a while loop using the following form:

Init j + (- A while loo]o can
while ;_,. C 4+ E Test =+ u_l_ w (IO everyt]ming a

for loo]) can Jo,
Action + .
anJ vice versa.

UL

[t

Update + é ; .

[nitialization happens

outside O‘c the |oo\7»
Update takes place

So it’s technically possible to code the same loops using either For or within the action.
while. Even so, you’ll find in the vast majority of cases that one of the
loops clearly seems to work better in terms of the code making sense.
Maybe it has something to do with elegance?

K\ V2

var 1 = 0;

v 1
\ N ‘ / ’ . while (1 < 10) {

\

for (var i = 0; i < 107 it+) _ alert(i);

alert (i)

These loops are d :
well suited to the _/\\/ L No i""JCiali?-&{:ion-—\ (N° update.

problems they solve.
while (!finished)

\ 4 Y
for (; !finished; )

doIt();

doIt();

‘ \ \ \

Choosing a For loop versus a while loop has everything to do with
using the right tool for the job. In other words, the loop mechanics
should fit the problem at hand.
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for loop and while loop face off

Fir_’eside Chats

]

For loop:

Ah, here we are, just a couple of repetitive fellas
hanging out together.

I'm not complicated at all, I just add a little more
structure for creating certain kinds of loops. When
people want to loop using some kind of numeric
counter, they find comfort in how easy I make it to
initialize and update the counter that controls me.

Sounds kinda vague to me, although I suppose it
could work. I like to be more exacting, you know,
keep close tabs on what makes me tick. That’s why
I make a special effort to initialize myself before I
even start looping. I also keep myself updated at the
end of each loop, just to make sure I keep running
as expected. Guess I'm a little compulsive about
making sure I repeat like clockwork.

I am aware that there are lot of different ways to
structure loops. I just like to run a tight ship.

226 Chapter 5

Tonight’s talk: For loop and While loop try really hard to
repeat themselves

While loop:

Yep. Although I have to say, I'm not that crazy
about all the different steps involved in making you
work. Seems kinda complicated to me.

That’s true, but looping isn’t all about counting, you
know. There are all kinds of cool loops that don’t
even involve numbers. Sometimes you just need the
simplicity of saying, “Hey, just keep doing this for a
while.” That’s my kind of loop.

While I applaud your work ethic, you do realize
that it’s every bit as possible to loop reliably and
predictably without all that formal initializating
and updating stuff? Besides, I often repeat code

in situations where there isn’t a need to initialize
anything, and the updating takes place right there
in the action code. So I'm content to do without the
formality and just focus on the looping.
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For loop:

While loop:

looping

I suppose it really just comes down to style, and
each loop has its own. You like to keep all the loop
controls in their place, while I'm a little more casual
about how I'm controlled.

That’s true. The good news is that we both get the
job done in our own way. And I can even see where
my style is a bit much for a loop with simple logic

controls.

You can say that again!

Now you’re talking! I think there’s room in this town
for both of us after all.

I think there’s room in this town... oh, I suppose
mstincts kicked in there for a moment. Sorry.

No problem at all, I understand. Thanks for the

chat.

Qj The while loop looks pretty
simple. Am | missing something?

A: Not at all. Just keep in mind that
simple doesn’t necessarily mean weak or
limited. In other words, you may be surprised
by how powerful while loops can be.
Sure, the while loop consists solely of a
test condition and a piece of action code, but
that's often all you need to do some really
slick looping. Especially when you consider
that the test condition can be made more
interesting thanks to boolean logic operators.
Not only that, but the action part of the
while loop can contain as much code as
you want if you use a compound statement.

Q: What happens if | created a while
loop that started off while (true)..,
will it work?

therejare no
Dumb Questions

A: Yes, it will...perhaps too well. The
problem is that you've just created an
infinite loop because the test condition

is permanently t rue. Awhile loop
continues looping until the test condition
evaluates to false, and in this case that
time never comes. It's scary to think about
how many infinite loops are running right this
moment as you read this, destined to repeat
themselves for ever and ever... and ever...
and ever... hey, break out of it!

Download at WoweBook.Com

Q; Is it possible for the loop action
code (the code in the parentheses) to
never get called?

A: Yes. Both For loops and while
loops require their test conditions to be
true before initially running the action
code. So, if for some reason the test
condition fails at the get-go, the action code
won't run and the loop exits before ever
starting.

Q: Can loops be nested inside each
other?

A: Oh yeah! Nested loops allow more
than one level of repetition. This sounds
strange right now, but it's quite cool. We
explore nested loops later when Mandango
grows to search an entire theater!
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looping success

Treasure at the end of the loop

By using a For loop followed up by a while loop,
the treasure map can be fully traversed, leading to the
treasure at the spot marked X.

37 S‘{ZCPS.

9 Then, walk until you see a rock
shaped like a piece of popcorn.

while (!rockVisible)

o First, walk east for
exactly 37 steps.

takeStep () ;

f = 0; 37;
or (var x x < x++) A while loop navigated
the setond part of the

map without flaw!

takeStep () ;

A for loop navigated ;
the fivst part of

the map mas{:ewpullyf

e X really does mark the spot!

The treasure
chest opens
to reveal...

%t e o2 ' Movie tickets!
1:‘“ ’:'::

AT
L

Could this be a sign? Your newfound while looping knowledge and
movie tickets can only lead back to one thing... Mandango!

228 Chapter 5
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looping

N r r pencil
ol o
) Rewrite the loop in the Mandango findSeats () function so

that it uses a while loop instead of a For loop. Add a new loop
control variable, finished, that is used as a means of exiting
the loop through the test condition, as opposed to using break.

”.;;.é;é if the current seat plus the next two seats are available

i i ts[i + 21) {
{f (seats[i] && seats[i + 1] && sea
' /; Set the seat selection and update the appearance of the seats

// Prompt the user to accept the seati) s theough " 4 (L D) ¢
- 1 Al ts " + (i +
var accept = confirm("Sea
" gre available. Accept?");

i okin
elj? éhe user rejected the seats, sO clear the seat selection and keep lo g

you are here » 229
Download at WoweBook.Com



sharpen solution

. ncil
q@ipm yw&r:lljrtewn

ikialize the loop This loop is somewhat of a hybrid of what we've

tounter and the Loo? as |on5 as the loo? tounter seen so far in tha{-’ i{: is chcndc"{: on bo{:h a

“Finished” vaviable. is less than the number of seats  ount and a boolean logie expression. [£'s usually
AND “Linished” isn't trve. sim\?l/cr to tode hybrid loops using while.

/

Rewrite the loop in the Mandango findSeats () function so
that it uses a while loop instead of a For loop. Add a new loop
control variable, finished, that is used as a means of exiting
the loop through the test condition, as opposed to using break.

”.;;.é;;.Af the current seat plus the next two seats are available
i i i s seats[i + 21) {
f (seats[i] && seats[i + 1]
' /; Set the seat selection and update the appearance of the seats

// Prompt the user to accept the seati) .\ v tnrough " + (i + s
p— 3 " tS " + (i +
var accept = confirm("Sea
" gre available. Accept?");

so clear the seat selection and keep looking
4

Set “finished” to true to bail
[nevement the out of the loop. Since this

aﬁcd:s the test tondition,
there’s no need to break heve.

\ooy coun{£Y~
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looping

Mandango is looking pretty sweet with the
looping and all but there aren't really many
theaters with only one row of seats. We need
to figure out how to handle more rows...

Movie seat data modeling

Jason’s right. Mandango really needs to be able to handle more rows of
seats in order to truly be functional. Thus far the single row of seats has
made sense because it cleanly maps to an array of booleans representing
the seat availability. To expand the idea to multiple rows of seats requires
expanding the array, and that requires another dimension. That’s right,
we’re talking about a two-dimensional array!

This movie theatey has

four
vows of seats with nine seats

in eath vow. Yeah, it’s COZ)',I

Each item in
the 2-D areay
is still a boolean-
We need an array that is 9 x 4 in size to match up with the actual seats,

which are four rows with nine seats in each.

Now theve is 3 v > V7 :

another dimension
of arvay indexes.

0 0 1 3 4 5 6 7 3
\\/> 1 0 1 4 6 7 8
2 0 1 2 3 4 5 6 7 3
3 0 1 2 4 6 7 3
you are here » 231
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more than one dimension

An array of an array: two-dimensional arrays

You don’t need any special glasses or anything to create a two-dimensional array.
In fact, creating a two-dimensional array is similar to creating a normal (one-

dimensional) array except that you create multiple sub-arrays as elements of the Then ereate sub—ar\ra\/s to sevve
array. These sub-arrays are what add the second dimension, resulting in a table of 45 elements in the outer array.

) . .
data that has rows and columns. That’s two dimensions/

Fivst ereate an arvay to house the
sub—avrrays. That's one dimension!

var seats = new Array(new Array(9), new Array(9), new Array(9), new Array(9));

Four sub—arrays vesult in
‘Fow rows o-p away data.
In the case of Mandango, we already know the initial values of the array
elements, so it makes sense to use a different approach to create the
2-D array, one that involves an array literal. This creates the array and
initializes it at the same time—a win-win situation!

Doub‘c b‘raékc{',s
indicate a 2-D avvay.
var seats = [[ false, true, false, true, true, true, false, true, false ],
[ false, true, false, false, true, false, true, true, true ],
[ true, true, true, true, true, true, false, true, false ],

[ true, true, true, false, true, false, false, true, false ]];

The fivst list of boolean
values is the Fivst vow
o S of the 2-D avrvay.

has I'ES own av_ray

index, in this ease
between O and 3. ! ¢ % %

0 0 1 3 4 5 6 7 3
1 0 1 4 6 7 8
>| o 1 2 3 4 5 6 7 :
3 0 1 2 4 0 7 8
False — the sca{:J bTvuc — the seat
is alveady taken- is available.
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Two keys to access 2-P array data

Accessing data in a 2-D array is no different than accessing a 1-D array
except you have to provide an additional piece of information: the index . .

of the extra array. More specifically, you specify the indexes of the row TWO"JlmeIISIOHal
and the column where the data sits in the array. For example, to grab the
value of the fourth seat in the second row of seats, use this code:

arrays allow you 1o

The index ?1C the setond row in store taI)Ular (Iata.
the aveay is | (starts at 0).
. . One dimension.
alert(seats[1][3]): Two dimensions

'\/—Thc index of the ] \/
Lourth element in a vow Columns
is 3 (starts at O). — j

Rows
Looping through an array with more than one dimension involves nesting
a loop for each dimension. So, looping through a 2-D array involves a
total of two loops, one inside the other. The outer loop cycles through the

rows of array data, while the inner loop cycles through the columns within
a row.

_ q@;pen your penci

Nested loops allow You
to iterate through two
dimensions of data. \J

Write code to loop through the seats in the 2-D seats array,
alerting the user to the availability of each seat.

you are here » 233
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sharpen solution

_ ncil
@Pﬂ YWSZIﬁm

The outer loo? cyclcs

[t takes two nested
'°°PS to IOOF {:hrouah

two dimensions of

array data.

To ateess an individual
seat, use both the
vow (i) and tolumn (\'))
of the avray data.

Display a diffevent alevt
based upon whether the
seat is available (4rue) or
not (false).

through the vows of seats
using the i loop tounter.

Write code to loop through the seats in the 2-D seats array,
alerting the user to the availability of each seat.

The inner loop c\/clcs
through the seats in a vow
using {‘)\c\') |oo‘> tountev.

This is the length
of the sub—arvay
lotated at vow i

The seat availability
messages show the vow
and tolumn of eath seat.

Q: Can arrays be more than 2-D?

A: Yes, although at some point it can

get tricky to visualize the data. Three
dimensions can be handy for modeling
real-world data such as the x-y-z coordinate
of a point in space. Beyond that, additional
dimensions are probably relegated to very
isolated situations. When adding another
dimension, just think in terms of replacing
individual array elements with sub-arrays.

234  Chapter 5
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Dumb Questions

Q: Can | add additional data to an
array later if | initialize it with data upon
creation?

A: Absolutely. You're always free to add
more data to an array by assigning new data
to an unused array element. In the Mandango
example, you could add another row of seats
by adding a new sub-array as a fifth row (at
index 4 in the array). Just assign the sub-array
to seats [4]. Youcan also call the
push () method of the Array object to
add a new item to the end of an array.

Download at WoweBook.Com

Q: Do 2-D arrays have to contain the
same number of rows?

A: No, not exactly. Just keep in mind that
if the rows don't contain the same number

of elements, you're setting up a recipe for
looping disaster because nested loops

are typically designed to cycle through a
consistent sub-array length. So, yes, it's
possible to vary the length of 2-D array rows,
but it's a risky proposition that's safer to
avoid.




looping

QBUI.I.ET POINTS

m  Two-dimensional arrays allow you to store rows and m  Nested loops can be used to iterate through the data in
columns of data in tabular structures. a 2-D array.

m  When accessing an individual piece of data in a 2-D m Just like normal arrays, 2-D arrays can be created and
array, you must specify both the row and column of the initialized from array object literals
index.

Mandango in 2-0

Although you’ve already worked through pieces and parts of the code,
moving Mandango from a single row of seats to a full theater of seats
involves reworking a great deal of the script code to account for 2-D data.

More rows of seafts...
awesomel! Let's get

I+ takes two loop
that code knocked out.

coun{:crs *bo evele
through a Z——E
arvay of seats.

Mov'ma
Mandango Lrom
I1-D to 2-D
involves «cairly
signi‘(:ican'(:
toding changes.

In what different ways do two-dimensional arrays impact Mandango when it changes to work
on an entire theater of seat data? How would you visualize the script code?

235
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2-D glasses not needed for this code

2-D Mandange Up Clsse

<html>
<head>

<script type="text/javascript">

function initSeats () {
// Initialize the appearance of all seats

¥

function findSeats () {
// 1If seats are already selected,
if (selSeat >= 0) {
selSeat -1;
initSeats();

}

N

<title>Mandango - The Macho Movie Ticket Finder</title>

einitialize all seats to

No need to visualize...
here’s the tomplete code

or 2-D Mandanso! —

var seats = [[ false, true, false, true, true, true, false, true, false ],
[ false, true, false, false, true, false, true, true, true ],
[ true, true, true, true, true, true, false, true, false ],
[ true, true, true, false, true, false, false, true, false ]1];
var selSeat = -1; mandango'html

The 2-D avvay of .
boolean seat availability

for (var i f 0; i f seats.leﬁgth; i++) { vavﬂ&b\cs]s cha{cd.
for (var j = 0; j < seats[i].length; j++) {
if (seats[i][j]) |
// Set the seat to available
document.getElementById("seat" + (i * seats[i].length + j)).src = "seat_avail.png";
document.getElementById("seat" + (i * seats[i].length + j)).alt = "Available seat";
3
else {
// Set the seat to unavailable
document.getElementById("seat" + (i * seats[i].length + j)).src = "seat_ unavail.png";
document.getElementById("seat" + (i * seats[i].length + j)).alt = "Unavailable seat";
3
) 3 Reinitialize the seats if

the usev is s{:av-{:ing a new
seavch for seats by tlicking
the Find Seats button a9ain.

clear them

Taking advantage of the best of both
worlds, a while loo? is used to C\lclc

// Search through all the seats for availability
var i = 0, finished = false;
while (i < seats.length && !finished) {
for (var j 0; j < seats[i].length; j++) {
// See if the current seat plus the next two seats are available
if (seats[i][Jj] && seats[i]l[] + 1] && seats[il[] + 2]) |
// Set the seat selection and update the appearance of the seats

through individual seats in a vow.

selSeat = i * seats[i].length + j;
document.getElementById("seat" + (i * seats[i].length + j)).src = "seat_select.png";
document.getElementById("seat" + (i * seats[i].length + j)).alt = "Your seat";
document.getElementById("seat" + (i * seats[i].length + j + 1)).src = "seat_select.png";
document.getElementById("seat" + (i * seats([i].length + j + 1)).alt = "Your seat";
document.getElementById("seat" + (i * seats[i].length + j + 2)).src = "seat_select.png";
document.getElementById("seat" + (i * seats([i].length + j + 2)).alt = "Your seat";
// Prompt the user to accept the seats
var accept = confirm("Seats " + (j + 1) + " through " + (J + 3) +

" in Row " + (1 + 1) + " are available. Accept?");
if (accept) {

// The user accepted the seats, so we're done (break out of the inner loop)

finished = true;

break;
¥
else {

through the vows, while a for loop eyeles
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looping

s
}

</scri
</head>

// The user rejected the seats,

selSeat = -1;
document.getElementById("seat"
document.getElementById("seat"
document.getElementById("seat"
document.getElementById("seat"
document.getElementById("seat"
document.getElementById("seat"
}
}

}

// Increment the outer loop counter

i++;

pt>

<body onload="initSeats();">

<<div style="margin-top:25px;

<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img
<img

id="seatO"

id="seatl"

id="seat2"

id="seat3"

id="seat4"

id="seat5"

id="seat6"

id="seat7"

id="seat8"

id="seat9"

id="seatlO"
id="seatll"
id="seatl2"
id="seatl3"
id="seatl4"
id="seatl5"
id="seatl6"
id="seatl7"
id="seatl8"
id="seatl9"
id="seat20"
id="seat21"
id="seat22"
id="seat23"
id="seat24"
id="seat25"
id="seat26"
id="seat27"
id="seat28"
id="seat29"
id="seat30"
id="seat31"
id="seat32"
id="seat33"
id="seat34"
id="seat35"

src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src="
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""
src=""

alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""
alt=""

r\ﬁ

/>
/>
/>
/>
/>
/>
/>
/>
/><br />
/>
/>
/>
/>
/>
/>
/>
/>
/><br />
/>
/>
/>
/>
/>
/>
/>
/>
/><br />
/>
/>
/>
/>
/>
/>
/>
/>
/><br />

+ (i * seats[i].length +
+ (i * seats[i].length +
+ (i * seats[i].length +
+ (i * seats[i].length +
+ (i * seats[i].length +
+ (1 seats[i].length +

[}

ISR AR}

)
)

so clear the seat selection

)
)
¥
¥
¥
+

keep looking

src = "seat_avail.png";
.alt = "Available seat";
1)) .src = "seat avail.png";
1)) .alt = "Available seat";
2)).src = "seat avail.png";
2)).alt = "Available seat";

The initSeats()
unction is called when
the page first loads.

text-align:center">

Four vows with nine

seats eath vequire 2b

HTmL images... \/ikes!

The vow and ¢olumn loop
tounters ave vequived to
thange the seat images
and aH‘,crna{:e {‘,c%{'f

Don’t be
intimidated by
the sheer size
of this code.

It’s using the same 2-D array
techniques but now it’s folded into
the context of Mandango, with all
of the HTML code and images
(which is all available for download
at futp:/ / www.headfirstlabs.com/
books/hfjs/).

The findSeats()
unction is called when

the user ¢licks the

Find Seats button.

<input type="button" id="findseats" value="Find Seats" onclick="findSeats();" />

</div>
</body>
</html>
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doing the mandango tango

An entire theater of manly seats

With two dimensions to work with, Seth and Jason are able to take
Mandango to the next level and support theater-wide seat searching,..
with a macho twist! The guys are stoked.

We never have to sit
together again!

MandanSO now o‘('\-ccrs
manly moviegoers a
thoice of three seats in
a vow within a theater
of oy{:ions.
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JavaScripteross

All this talk about seats probably has you itching to

80 see a movie. Before you leave, do a little mental
stretch and take a stab at this crossword puzzle.

Across

2. This kind of loop keeps on running code as long as a test
condition is true.

4. Use this statement to jump out of the current loop cycle but
continue looping.

8. Ifais true or bis true, then a .. b is true; otherwise a .. b is
false.

9. Atype of data that lets you store multiple pieces of data in a
single variable.

10. The part of a loop that contains the code to run repetitively.

11. The part of a loop that gets the loop ready to start.
13. Atype of loop that is ideally suited for counting.

Down

1. The part of a loop that must have a boolean result.

3.A...is used to access a value in an array.

5. Boolean ..... operators operate on boolean values and return
a boolean result.

6. The part of a loop that is responsible for changing the state of
any loop controls.

7. If you want to end a loop immediately, use this statement.

10. Ifais true and b is true, then a ... b is true; otherwise a ... b
is false.

12. Accessing an array value using a number requires an ......

you are here » 239
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JavaScriptcross solution

* JavaSecripteross Solution

-~
[ [>[<]~]<]
ks

e
v
=

o
0
v
i
0 R
N
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B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

a%— H‘,,s a mcc{:ing 0‘(: the minds! «— a

What do looPs and movies have in common?

Some movies are known for having circular
plots that are difficult to follow.
There are other movies that use motion
and lots of action to attract people.
In the enJ, a movie is just a movie,

you are here » 241
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6 Yfunctions

X
* Reduce, Reuse, Recycle ¥

That's the thing about meatloaf,
you cook it once and then

eat it for weeks and weeks...
somebody help mel

If there was an environmental movement within JavaScript, it
would be led by functions. Functions allow you to make JavaScript code more
efficient, and yes, more reusable. Functions are task-oriented, good at code organization,
and excellent problem solvers. Sounds like the makings of a good 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.

this is a new chapter 243
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dissecting big problems

The wmother of all problems

When it comes down to it, web scripting is about solving problems. No
matter how large the problem, with enough thought and planning,
there’s always a solution. But what about the really huge problems?

World peace

Now that’s a
big problem!

The trick to solving big problems is to break them down into
smaller, more manageable problems. And if those problems
are still too big, then break them down again.

Big ?V

Smaller problem.

Evcn smaller

problem.

Food I Shelter I Civil rights l
Farming I Distribution I Land rights I Construction I Free speech I Right to vote l

Continue this process again...and again...and again...

244 Chapter 6
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Solve big problems by solving small problems

Continuing to break down the world peace problem into smaller problems, you
eventually arrive at a problem that is small enough for JavaScript to handle.

Shelter I
\ A 3ozd problem that
: is within the vealm of
Congtruction I 3 avaSeript subion
v =
Materials l utilities | Climate control l |
L — |

Think of a JavaScript equivalent to the climate control problem,
which would involve the scripting equivalent of a thermostat,
which is used to control the temperature of an environment. The
most basic thermostat would simply have a “heat” button.

—

HEAT FIRST

\ You don’t tare how

the hca{:ing is done,

YOV oh'y hCCd {-p k'\ow
how to turn it on.

The easiest thermostat
ever — push the button

and it goes.

Note how the thermostat reveals nothing about how the heating is

carried out. You press the Heat button and you get heat. Climate
control problem solved!

you are here » 245
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functions: small problem solvers

Functions as problem solvers

The Heat button on the thermostat is the equvalent of a function in
JavaScript. The idea is similar to a real-world thermostat—someone l)l ﬂ pl'()li)le ms 1 nto
requests heat, the function provides it. The details of the heating are 3

handled inside the function, and aren’t important to the code calling Smau ﬂOl)l.emS.
the function. In this way, you can think of a function as a “black box”— 1

information can flow into it and out of it but what goes on inside is the

box’s responsibility, and therefore not important to code outside of the box.

Request heat =——=> . -—% It gets warmer

Translating the Heat button into JavaScript code involves calling a
function called heat () ...

Functions turn

Request heat =———3> heat(); —> It gets warmer

An)'onc who wants heat \)us‘f:
needs to know how to eall the
heat() Fum‘.{:ion.

/
[ 4
function heat () {

// Do some heating somehow

shovelCoal () ; |
The actual heating is

done b calling these
Jc::cc Z{hcr E’wbons.

lightFire();

harnessSun() ;

The pevson who writes the

heat() function is the only It’s not terribly important hew the heat () function does the heating.

person who has to worr What matters is that it serves as a self-contained solution to a problem. If

about how the function heats. you need some heat, just call the heat () function. The details of solving
the problem are left to the inner workings of the function.

246 Chapter 6

Download at WoweBook.Com



functions

The nuts and bolts of a function

When you elect to create a function, you become the problem solver.
Creating a function requires you to use a consistent syntax that ties the
name of the function with the code that it runs. Following is the syntax for
the most basic JavaScript function:

An identifier that uses

[ ith | CamelCase. .
it:ra:cﬁ::ct:,;w:;d- C R The tode within a funetion

is \rca”\/ Pa\"{: of a COm?ound
statement, whith starts

L,l:h $hare Y+ 0 4+ &'é\mﬁﬂyw.

S
ﬁ Paventheses ave a
tell-tale sian that
The body of the c3n ha

this is a ‘(:unc{:ion.
Lunedion is wheve all
the work takes place.

WV'GP up the funetion

with a ¢losi : .
0sing CW"/ brace. Taking another look at the code for the heat () function helps put the
function syntax into some perspective:

function heat() {

// Do some heating somehow
The body of the

Lunttion does the shovelCoal () ;
actual heating. lightFireQ:

harnessSun(); The function bod\/ is

surrounded b\/ turl
braces — it'’s veally Just
a Com?ound S‘l:a‘f:crncn‘b

- @RA\N
VAWERWR

When have you seen functions used to solve problems so far?

you are here » 247
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mandango functions

A function you've already wmet

You don’t have to look any further than the Mandango macho seat finder
(full files available at http:/ /www.headfirstlabs.com/books/hfjs/.) script to
find a good example of a function solving a problem—in this case, the

problem of initializing movie seat data. Here’s how the Mandango
problem was broken down:

Big problem.
Matho seat searth /

Smaller problems.

[nitialize seats Find seats k'J

The seat initialization sub-problem was small enough to be solved with a
function, the initSeats () function:

function initSeats() f{
// Initialize the appearance of al} seats
for (var i = 0; 1 < seats.length; 1i++) f
for (var 3 = 0; 3 < seats[i].length; J++) {
if (seats[il[3D) .

// Set the seat to available ) ] .
document.getElementById("seat" + (1 * seats[%].lengtz : q;; Zii
document.getElementById("seat" + (1 * seats[i].lengt 3)) .

"seatAavail,png";
"Available seat";

o

else { N

// Set the seat to unavalla , . .
document.getElementById("seat" + (1 * seats[%].lengtﬁ i q;; zii
document.getElementById("seat" + (i seats[i].lengt 3)) .

"seat_unavail.png";
"Unavailable seat";

e

*

The initSeats () function is part of the Mandango web page. The )
function doesn’t get called until it is tied to the onload event handler.
This causes the function to run when the page loads.

initSeats() isn't the onl\/

problem solver in Mandango.

<body
onload="initSeats();">
"height:25px"></div>

<img id="seat0" src="" alt="" />
<ing i —mseat35" src="" alt="" /><br /> ‘ . N s
iéigutdtype*"button" ig="findseats" value="Find Seats onclick="findSeats ()
i =
</div>
</body>
</html>
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Q: How does the naming convention
for functions work again?

A: lowerCamelCase is a convention for
naming JavaScript identifiers where the

first word in an identifier is all lowercase

but additional words are mixed case. So, a
function that rates a movie might be called
rateMovie (), while afunction that
kicks out a guy who insists on talking on his
mobile phone during a movie might be called
removelnappropriateGuy ().

Q,: Are functions always about turning
big problems into smaller problems?

A: Not necessarily. There are situations
where functions are helpful purely as a
division of coding labor. In other words, it
may be one problem being solved by

therejare no o
Dumb Questions

several functions working together. In this
case, the rationale for dividing up the code
into functions is to help divide the work and
give each function its own singular purpose.
Kind of like how people are given different
job titles so that they can each focus on

one specific type of task. Such functions
may or may not be solving unique problems,
but they definitely improve the structure of
scripts by dividing up the work.

Q: How do you know when a chunk of
code should be placed into a function?

A: Unfortunately, there is no magical way
to know when it makes the most sense to
place a piece of code into a function. But
there are some signs you can look for as
clues. One sign is if you find yourself
duplicating a piece of code. Duplicate code

functions

is almost never a good thing because

you have to maintain it in more than one
place. So duplicate code is a great target
for placing in a function. Another sign is a
situation where a piece of code grows to
become unwieldy, and you're able to make
out several logical parts to it. This is a good
time to apply the “division of labor” idea to
the code, and consider breaking it out into
multiple functions.

Qj | thought | remember seeing
functions that accepted arguments and
then passed data back. Am | missing
something?

A: No, not at all. There certainly are
functions that both accept and return data.
In fact, you're about to see the heat ()
function turn into one if you hang in there.

The name of a function is extremely important in immediately conveying what the function does.
Try your hand at naming these functions, making sure to use lower camel case.
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exercise

The name of a function is extremely important in immediately conveying what the function does.
ac'Se Try your hand at naming these functions, making sure to use lower camel case.

SoLution

-3 Receive ticket for aisle seat

vequesthisleSeat()

-3 Receive refund
5:£Re§und()

Throw popcorn — . =3 Popcorn is hurled at others
H\rowPoPC.ov'nO

Theve are plenty of other funttion names that would work heve.
These ave Jus{: some good examples of ctontise, lower camel tase names.

I'm burning up! Please turn the
heater of f. Or am I feeling
the effects of local warming?

Too hot to handle

Meanwhile, the effort to bring about world peace
through climate control has hit a bit of a snag: It
seems the Heat button works too well, or maybe

it’s just a problem of the heat () function needing
more data. Either way, something needs to be fixed.

250
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Build a better thermostat with more data

So back to the thermostat...It doesn’t know when to stop heating because
we never set a target temperature. There simply isn’t enough information
to solve the problem effectively, which means someone presses the Heat
button and they get heat... forever!

—

The Tempevature knob
allows the user 4o set

l/_ a target temperature.

The improved thermostat now accepts the target temperature as
an input that it can use to better carry out the “heat” process.

Target
temperature

Request heat > —_— |t gets warmer

The Jcargct 9\
Lempevature now T
sevves as an in\?u{:

into the function heat(targetTemp);

Write the code for an improved heat () function that accepts a target temperature and uses
. it to only generate heat while the current temperature is less than the target temperature.
Eie\lctSe Hint: call the hypothetical get Temp () function to get the current temperature.

funetion heat(target Temp){

We added a line to / ..........................................................................................................
Sc{" \,OU S‘taY'{Cd'
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exercise solution

Write the code for an improved heat () function that accepts a target temperature and uses it
to only generate heat while the current temperature is less than the target temperature. Hint: call

L 4
' RC\§Q the hypothetical getTemp () function to get the current temperature.
oLution

funetion hca{:({:avgc{:TcmP){

while (getTemp() < targetTemp) {

The target temperatuve is
?asscd into the Lunction as
a Lunetion argumcn{:.

........ [/ Do some heating somehen . i tovgek-bomperaburd 6.
shovelCoal); used as part of the test
......................................................... c ondr{:‘ov\yorawhltc‘bd?

........ B e et
The ‘(:und:ion now onl h sSun();
heats if the cuvent! e i OO OO
{ZCMPcra'l:wc is less than }

the target temperature.

Passing information to functions

Data is passed into JavaScript functions using function arguments,
which are like inputs. Look again at the syntax for functions; see how One or more arquments ¢an
arguments are placed inside the parentheses when you create a function. appear inside the Parentheses.

| function j + é Name ’+ i(_i+ E Arguments ’+ u+ iﬂ

-Bod

" Within the body of a funttion,
arguments are aceessed as if they

v ave initialized lotal variables.
There isn’t really a limit on the number of arguments you can pass
into a function, although it makes practical sense to try and keep
them to within no more than two or three. You can pass just about

any piece of data to a function as an argument: a constant (Math.
PI), a variable (temp), or a literal (72).
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Function arguments as data

When data is passed into a function as an argument, it acts as an
mitialized local variable inside the function. As an example, here the
heat () function is getting supplied with a target temperature that is
passed to the function as an argument:

L= The taroet tempevature is passed into
heat(72); the function as a literal number.

Inside the heat () function, the targetTemp argument is accessible as
if it was a local variable initialized to 72. Replacing the normal heat ()
function code with an alert reveals the argument value.

72 — Inside the heat() funé'f:ion,
the a\r'5umcn+, looks Jus{:

function heat(targetTemp) { like a local variable.

alert(targetTemp);

1
Onte the function exits,
targetTemp goes away.

Although function arguments act much like local variables from within a

function, changing an argument value inside a function does not affect

anything outside of the function. This rule does not apply to objects that

are passed as arguments—we’ll dig into objects in Chapters 9 and 10. Subtract | from

The temp vaviable is the temperature.

var temp = 80; passed into the funetion
3s an arqument. ‘

coollt(temp);

function coolIt(temperature) {

alert(temp);

temperature--;

Even though

the temperature
argument is altered
inside the Lunction,
fhe outside variable 20
vemains unaffected.

(Sl
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removing duplications with functions

Functions eliminate duplicate code

In addition to breaking down problems so that they can be solved more
easily, functions serve as a great way to eliminate duplicate code by
generalizing tasks. A generalized task can be used to eliminate similar
code that appears in more than one place. Even though the code may
not be identical, in many cases you can generalize it into identical code
that can be placed in a function. Then you call the function instead of
duplicating similar code.

Following are three different pieces of code that all involve similar tasks The distount PC"CC'\{’/aSC_
that could be generalized into a single, reusable task: caleulation is unnecessarily
duplicated. \

// Matinee ticket is 10% less

/ Senior ticket is 159 less h/

matineeTicket = adultTicket * (

1 -0.10); [seniorTicket = adultTicket * (1 - 0.15)

’

// Child ticket 1S
(1 - 0.20);

childTicket = adultTicket *

The specific tasks involve calculating the prices of three different kinds of
discounted movie tickets. But these tasks can be generalized into a task that
mvolves calculating the price of a ticket based upon any discount percentage.

price, percentage) {

function discountPrice(

return (price * (1 - (percentage / 100)));

J Fund:ions tan
vetuen data

anE as well.

With a generalized ticket discount function in hand, the other three pieces
of code can be rewritten much more efficiently:

// Matinee ticket is 10% less / Senior ticket is 15% less

matineeT] = 44 ) . . ,
eTicket dlscountPrlce(adultTicket, 10); jeriorTicket = discountPrice (adultTicket, 15)

’

// Child ticket is 20%
adultTicket, 20);

childTicket = discountPrice (

254 Chapter 6
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functions

BE the Efjciency Exvert
Below is the findSeats() function from the
Mandango macho seat finder in a]] its
prior glory. Using your newfound
efficiency knowledge, circle
similar code that could be
rewrTitten as a generalized,
reusable function.

function findSeats () {
// I1If seats are already selected, reinitialize all seats to clear them
if (selSeat >= 0) {
selSeat = -1;
initSeats();

}

// Search through all the seats for availability
var 1 = 0, finished = false;
while (i < seats.length && !finished) {
for (var j = 0; j < seats[i].length; j++) {
// See if the current seat plus the next two seats are available
if (seats[i][]j] && seats[i][j + 1] && seats[i][] + 21) {
// Set the seat selection and update the appearance of the seats
selSeat = i * seats[i].length + j;

document.getElementById("seat" + (i * seats[i].length + j)).src = "seat select.png";
document .getElementById ("seat" + (i * seats[i].length + j)).alt = "Your seat";
document.getElementById("seat" + (i * seats[i].length + j + 1)).src = "seat select.png";
document.getElementById ("seat" + (i * seats[i].length + j + 1)).alt = "Your seat";
document.getElementById("seat" + (i * seats[i].length + j + 2)).src = "seat select.png";
document.getElementById ("seat”" + (i * seats[i].length + j + 2)).alt = "Your seat";

// Prompt the user to accept the seats

var accept = confirm("Seats " + (j + 1) + " through " + (j + 3) +
" in Row " + (1 + 1) + " are available. Accept?");

if (accept) {
// The user accepted the seats, so we're done (break out of the inner loop)
finished = true;

break;
¥
else {
// The user rejected the seats, so clear the seat selection and keep looking
selSeat = -1;
document.getElementById("seat" + (i * seats[i].length + j)).src = "seat avail.png";
document.getElementById ("seat" + (i * seats[i].length + Jj)).alt = "Available seat";
document.getElementById("seat" + (i * seats[i].length + j + 1)).src = "seat avail.png";
document.getElementById ("seat" + (i * seats[i].length + j + 1)).alt = "Available seat";
document.getElementById("seat" + (i * seats[i].length + j + 2)).src = "seat avail.png";
document.getElementById("seat" + (i * seats[i].length + J + 2)).alt = "Available seat";
¥
3
3
// Increment the outer loop counter
i++;
¥
b
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be the solution

BE the Eificien Expert Solution
Below is the findSeats() function from the
Mandango macho seat finder in a]] its
prior glory. Using your newfound
efficiency knowledge, circle
similar code that could he
rewrTitten as a generalized,
reusable function.

function findSeats () {

// If seats are already selected, reinitialize all seats to clear them

if (selSeat >= 0) {
selSeat = -1;
initSeats () ;
¥
// Search through all the seats for availability
var 1 = 0, finished = false;
while (i < seats.length && !finished) {
for (var 7 = 0; j < seats[i].length; j++) {

// See if the current seat plus the next two seats are available
if (seats[i][j] && seats[i]1[]j + 1] && seats[i]l[] + 2]1) |
// Set the seat selection and update the appearance of the seats
selSeat i * seats[i].length + j;

<:::36bument.getElementById("seat" + (1 * seats[1i].length F j)).src = "seatiselectlﬁig:j>
ocument.getElementById ("seat" + (i * seats[i].length + 7J)).alt = "Your seat";
(:\g?cument.getElementById("seat" + (1 * seats[i].length + 7 + 1)).src = "seatiseledET§§E:>
ocument .getElementById ("seat" + (i * seats[il.length + 7 + 1)).alt = "Your seat";
<:::§gzument.getElementById("seat" + (i * seats[i].length + j + 2)).src = "seat select.png";
ument.getElementById ("seat" + (i * seats[il.length + i + 2)).alt = "Your s "
// Prompt the user to accept the seats :7
var accept = confirm("Seats "™ + (j + 1) + " through "™ + (j + 3) + Sinte {:hcsc SIX
" in Row " + (i + 1) + " are available. Accept?"); .
|
if (accept) { FCCCSO£ tode
// The user accepted the seats, so we're done (break out of the inner loop) FCVFOVM fhcsamc
finished = true; 3Chcral{ASK {hcy
break; b .
3 ¢an be turned into
else { a sinalc ‘F\AhC‘EiOh.
// The user rejected the seats, so clear the seat selection and keep looking
selSeat = -1;
ocument .getETementById("seac (T seatstT TIETIgCIT + JI}}- TC — sedt_avalil.png”;
document.getElementById("seat" + (i * seats[i].length + j)).alt = "Available seat";r:>
document.getklementById("seat™ + (1 seats[i].length + J F I)J).STC = "seat_avail.png™;
document.getElementById("seat" + (i * seats[i].length + j + 1)).alt = "Available seat'":
ocument.getElementById ("seat" + (i * seats[i].Iength + j + 2)).src = "seat avail.png";
document.getElementById("seat" + (i * seats[i].length + j + 2)).alt = "Available seat";
¥
Y 3
The length property still works for getting Duplieate code. We
(/ Increment the outer loop counter the numbevr oﬁi{CMSin asub—aYYBY~ tan cx{rat{somc
, it attributes from this..
3
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functions

Creating a seat setter function

Now that the Mandango guys have gotten wind of this efficiency stuff,
they’re fired up about adding a function to Mandango that makes the seat
setting code more efficient (code available at Atlp:/ /www.headfirstlabs.com/
books/hfjs/). In order to write the setSeat () function, however, they
really need to figure out what arguments are required. You can isolate

the necessary arguments by examining what pieces of information are
different in the duplicate code. A closer look at the duplicate parts of the
findSeats () function reveals these arguments:

Seat Number

The number of the seat to be set.

This is not an array index; it’s just the
number of the seat if you were to start
counting from left to right and top to
bottom, starting at 0.

I know, but let me
call you back... I have
someohe on the other line.

Dude, functions
rulel We need more
of these things.

Status

The findSeats() attributes  The status of the seat, as in available
ave extracted from the __> unavailable, and selected. This is use:i
duplicated code that will to determine what seat image to display.
be placed in the function.

\5 Pescription

The description of the seat status, as in
“Available seat”, “Unavailable seat”, and
“Your seat”. This is used to set the alt

text for the seat images.

_ W your penci
v Write the code for the Mandango setSeat () function.

257
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reusing mandango code

- @g@ your pec

Thc specific data used The three arguments are
in the original tode separated by commas.

is now replaced b

generalized ar guvZCn L funetion setSeat(seatNum, status, chCYi?'{:ion) {

Write the code for the Mandango setSeat () function.

A leaner, cleaner Mandango with functions The sest mumber, skab

Bhreaking out similgr, duplicate code into the setSeat () function simplifies and dcs"’ri\’ﬁ“ are
the code for the findSeats () function considerably. There are now six passed to setSeat() i

calls to the setSeat () functi S L h funct;
ction, which is a significant im i each tunction call.
of code reuse. ’ g provement mn terms

function findSeats() {
// Search through all the seats for availability
var i = 0, finished = false;
while (i < seats.length && | finished) {
for (var j = 0; 3 < seats[i].length; J++) {
// See if the current seat plus the next two seats are available
if (seats[i][]] && seats[i][] + 1] && seats[i][7 + 21) {
// set the seat selection and update the appearance of the seats
selSeat = 1 * seats[i].length + J;
S setSeat(i * seats[i]-length + J, nselect"”, "Your seat');
setSeat(i * seats[i]-length + j + 1, "select”, "Your seat');
setSeat(l * seats[i]-length + j + 2, “select”, "Your seat');

The new SC{Scaf() // Prompt the user to accept the seats
fion | var accept = confirm("Seats " + (3 + 1) + " through " + (3 +3) +
unttion is ealled woin Row " + (1 + 1) + " are available. Accept?");
SIX 'l;imcs. if (accept) {

// The user accepted the seats, so we're done (break out of the inner loop)
finished = true;
break;

else {
// The user rejected the seats, so clear the seat selection and keep looking
selSeat = -1;

““155 setSeat(i * seats[i].length + j, “avail™, "Available seat’);
setSeat(i * seats[i]-length + J + 1, "avail”, “Available seat™);
setSeat(i * seats[i].length + § + 2, "avail”, "Available seat™);
¥
¥
}
// Increment the outer loop counter
i++;

¥
s
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The setSeat() function makes Mandango even better

But the setSeat () function doesn’t just benefit findSeats (). It also
helps make the initSeats () function more efficient because that
function has similar seat setting code as well.

function initSeats () {
// Initialize the appearance of

By generalizing the task of
sc\ltting a seat, the setSeat()
Lunetion works great in an

entively diffevent context.

__.———”/——_—-———sb

all seats

i i hy it++) |
for (var i = 0; 1 < seats.leygt ; .
Ofor (var 3 = 05 3 < seats[i].length; J++) |
if (seats[i][31]) | .

t to available ) : . avail.ong™:
éécifﬂZnihSeiEiementByld("seat" + (= seats[!].length + _!)).s:i : "lsb\?/zgiable Sza%";
document-getEIementByld("seat" + (= seats[i]-length + §)).a

e ilable . .

t to unaval } . . navail.ong”;
éécﬁﬁgnihgeiziemenwyld(--seat" + (* seats[!].length + J')).S:i = "szizsglijlable Sga%";
document-getElementByld("seat" + (* seats[i].length + j)).alt =

Il
!

functions

Two COMP,CX lines
_ tode are turned
'hTo one reltivel

ra iﬂh‘(';porwayd
unction ¢4

function initSeats () {
// Initialize the appearance of all seats
for (var i = 0; i < seats.length; i++) {

foF (var j = 0; j < seats[i].length;
if (seats[i][j]) {

// Set the seat to available
setSeat(i * seats[i].length + J.

J++)

else {

// Set the seat to unavailable

setSeat(i * seats[i].length + j
seat™): Li] g i,

So, a fairly simple function consisting of two lines of code is now used eight times
throughout the Mandango script. Not only does this simplify the script code, but it
makes the script more maintainable because if you ever need to change how a seat is
set, you only have to change the one setSeat () piece of code, as opposed to eight
separate pieces. No JavaScript coder in their right mind wants to change multiple
pieces of code, when they don’t have to. Maintainabilty... it’s a good thing;

‘avail", "Available seat™);

“unavail', "Unavailable

QBUI.I.ET POINTS

m  Functions allow you to turn big problems into small

problems, which become much easier to solve.

Functions provide a mechanism to separate script tasks
and then complete them with reusable chunks of code.

m  Functions serve as a great way to eliminate duplicate
code since the code in a function can be reused as
many times as you want.

|

Arguments allow you to pass data into functions as
input for a given task.
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ask them

Q,: Is there a limit to the number of
arguments that can be passed into a
function?

A: No and yes. No, there isn't a real limit
on the number of arguments that can be
passed into a function, unless you factor

in the limits on computer memory. If you're
passing so many arguments that memory
becomes an issue, you might want to take

a break and rethink what you're doing
because it takes an awful lot of arguments
to cause a memory problem. The more
practical limitation has to do with good
design, and that means keeping the number
of arguments to a manageable amount just
so function calls don't get too ridiculously
complicated. It's generally a good idea to not
use more than a handful of arguments.

therejare no
Dumb Questions

Q} I've learned that functions turn big
problems into small problems, divide
scripting labor, and eliminate duplicate
code. Which is it?

A: Al of the above. Functions are good at
more than one thing, and in many cases the
best functions accomplish several goals at
once. It's not out of the question to create a
function that solves a sub-problem, performs
a division-of-labor task, and eliminates
duplicate code, all at the same time. In fact,
those are three pretty good goals to have
when creating any function. But if you must
focus on one thing, you will typically want

to err on the side of dividing labor, which
really means giving every function a singular
purpose. If every function excels at one
unique thing, your scripts will benefit greatly.

Something isn't right
with this thermostat—
I'm freezing!

Q: One more time, where do functions
go in the header or the body of a web
page?

A: Functions should appear inside the
<script> tag within the head of the
page, or in an external JavaScript file that is
imported into the head of the page.

Q; If I truly want a function to change
the value of an argument, how do | do it?

A: Function arguments can't be directly
altered, or at least the changes won't carry
on outside of the function. So if you want to
change a piece of data that has been passed
as an argument, you need to return the
changed value from the function. Read on to
find out how return values work!

I feel great!

44

Winter in July: feedback with functions

Although Mandango has made some big strides thanks to functions, they
aren’t faring so well on the climate change front. It seems the JavaScript
thermostat still isn’t quite working properly, resulting in some frigid users
who now long for the old Heat button that never stopped heating,

260
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functions

The significance of feedback

Our current thermostat allows you to set the temperature thanks to
function arguments but it doesn’t report the current temperature.
The current temperature is important because it gives you a basis for
determining a target temperature. Besides, different thermostats often
report different temperatures, even within the same space. What this
boils down to is the need for feedback... you need to know the current
temperature in order to set a meaningful target temperature.

—

The “curvent £Cmycra£urc’
d\scyla\l leks users know the ﬁ 3 5

tuevent temperatuve so that ———

{‘)\c\l tan make ad\')usjc the heat
with more acturaty:

The thermostat now periodically displays the current temperature as
feedback to help assist in determining an optimal temperature.

The actual
Request .
temperature is
temperature
Actual returned
temperature

The 5c£TCm\7() Lunction
gets called 4o determine

etTem . K The actual temperature i
the actual ﬁ@y g p() veturned b\/ Jchzczjncgo:.

So we really need a way for JavaScript functions to
return information back to the code that called them.

_ .@jnunu
TQAWEWwR

How do you think a function could be coaxed into returning data?

you are here » 261
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return to caller

Returning data from functions
Returning information from a function involves using the return A return Value auows

keyword, followed by the data to be returned. This data is then returned ou to return a piece 0‘[
to the code that called the function. y — 1 —

| return j éValue}

The veturn ke yword j Qﬂ“ vetuen value ¢an be

indicates 'U\a‘ﬁ a funetion any data you thoose.

is rcfwnmg a value.

data from a function.

A return statement can be placed anywhere within a function; just know
that the function will exit immediately upon encountering a return. So

the return statement not only returns data but also ends a function.
As an example, the getTemp () function ends by returning the actual
temperature, as read from a sensor.

function getTemp() {

// Read and convert the actual temperature

var rawTemp = readSensor(); < [hesensor data is in 3 weird
ﬁomajc and needs to be

var actualTemp = convertTemp(rawTemp); tonverted o degrees

return actualTemp;
i The attual temperature is

¥ veturned from the funttion
using the veturn statement.

If you think back carefully, the getTemp () function has already been
used in the thermostat code:

function heat(targetTemp) {

whille (getTemp() < targetTemp) { The c£-&m‘,() funetion provides

// Do some hea%ng somehow the Valuc that is used in the test
tondition for the heat() while loop-

}
3 The return value of a
The return value of the getTemp () function replaces the getTemp () '[l[ﬂCthﬂ re laces tl‘e
function call and becomes part of the test condition in the while loop. ll 11 { .
call to the tunction.
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Many happy return values

Since the return statement immediately ends a function, you can use it
to control the flow of a function, in addition to returning data. Not only
that, but it’s very common for functions to indicate their success using
return values. The heat () function presents an opportunity to do both:

function heat(targetremp) { Remember the attualTemp vaviable? [t
the vetuen value of 3:{:Tmy().

if (getTemp() >= tal’getTemp)M provides

return false; - No need to do any

heating, so return false
while (getTemp() < targetTemp) { and end the function.

// Do some heating somehow

}
return true; < — Finished heating, so veturn

Hrue to inditate suttess.

}

The heat () function demonstrates how a boolean return value can
control the flow of a function and also indicate success or failure. For pure
flow control, you can use the return statement with no return value at
all as a means of bailing out of a function. For example, here’s another
version of the heat () function that doesn’t rely on the return value to
indicate success or failure.

function heat(targetTemp) {

it (getTemp() >= targetTemp)

The return statement euts the ‘(:um‘_'f:ion
return: %/'/ short sinte no hea{ing is required.

whille (getTemp() < targetTemp) {

// Do some heating somehow

This eode does the actual heating, which

o - — affeets the temperature, and thevefore
the veturn value of getTemp().

functions

} The $funttion still ends whc»:c Tlle return statement
it ends, without the help o .
y<— ::&m skatement. can l)e use(I l)y 1tself

to end a function.
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return

Head First: So I hear that you’re pretty slippery, able to
get out of just about anything.

Return: That’s true. Put me in any function and I'll get
out of it in no time. I'll even take a piece of data with me.

Head First: Where do you go when you leave a
function?

Return: Well, don’t forget that functions are always
called by other code, so returning from a function just
means returning to the code that called it. And in the case,
of returning data, it means the data is returned to the
code that called the function.

Head First: How does that work?

Return: It helps if you think of a function call as an
expression that has a result. If the function doesn’t return
any data, the result of the expression is nothing. But if the
function does return data, and many of them do, then the
result of the expression is that piece of data.

Head First: So if a function is just an expression, does
that mean you can assign the return value of a function to
a variable?

Return: No and yes. No, the function itself is not

an expression—it’s the call to the function that is the
expression. And yes, you can and often should place a
function call so that the result gets assigned to a variable.
That’s where the expression comes into play—when a
function call is evaluated, it is treated as an expression
where the result is the return value of the function.

Head First: I see. But what happens to the expression
when you don’t return anything?

Return: If you use me with no return data, then the
function returns nothing and the expression is empty.

Head First: Isn’t that a problem?

264

Return Exposed
This week’s interview:
Secrets of a function escape artist

Return: No, not really. You have to remember that
people only worry about doing something with function
return values when they know the function is capable

of returning data. If a function isn’t intended to return
anything, you shouldn’t worry about trying to do anything
with a return value.

Head First: Gotcha. So getting back to your escape
skills, isn’t it a bad idea to keep a function from finishing
its natural course of execution?

Return: No, and here’s why. Just because a function has
a first line and a last line does not mean it is designed to
always run every line of code from start to finish. In fact,
it’s dangerous to even think of a function as having a start
and a finish. The “natural” finish of a function could very
well be in the middle of the code thanks to some crafty
developer putting me in the right place.

Head First: I don’t get it. Are you saying that it’s normal
for some function code to never get called?

Return: I never say never, but I will say that there is
usually more than one path through a function, and I
often help establish those paths. If something takes place
that indicates the function shouldn’t continue running,
I'm there to give it an early exit. In other scenarios, a
function may run all the way to its last line of code and
exit without ever encountering me, or it may end with me
just so I can return some data.

Head First: Oh, I see. You provide options, both in
terms of returning data and controlling the flow of
execution through a function.

Return: Hey, you'’re catching on!

Head First: Yeah, 'm quick like that. Thanks for your
time.

Return: No worries. I gotta get out of here!
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functions

It seems that JavaScript has found itself caught in the middle of a climate change scandal. The
! o people at We're Against Rapid Warming, or WARM, created a script to promote their message
Eie\lctSe about local warming. But the folks at Annoyed but Responsible Citizens Tired of Increasing Cold,
or ARCTIC, are bent on suppressing WARM's message, and have sabotaged the script code.
Your job is to sort out the good code from the bad, and unravel WARM's intended message.

function showClimateMsg () {
return;
alert (constructMessage()) 7

b

function constructClimateMsg() {

wu .
’

var msg =
msg += "Global "; // "Local ";

if (getTemp() > 80)

msg += "warming ";
else

msg += "cooling ";
if (true)

msg += "is not";
else

msg +: "is ll,.

ARCTIC operative.

if (getTemp () <= 70)
return msg + "a hoax!";

else

return msg + "reall™;

return "I don't believe it.";

WARM SuPFor{;cr,

function getTemp () {

// Read the actual temperature
var actualTemp = readSensor () ;
return 64;

}
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exercise solution

xercise
SoLution

It seems that JavaScript has found itself caught in the middle of a climate change scandal. The
people at We're Against Rapid Warming, or WARM, created a script to promote their message
about local warming. But the folks at Annoyed but Responsible Citizens Tired of Increasing Cold,
or ARCTIC, are bent on suppressing WARM'’s message, and have sabotaged the script code.
Your job is to sort out the good code from the bad, and unravel WARM's intended message.

This veturn prevents the
alevt from ever appearing,

> _return-

}

This ¢ode is fine var msg =

sinte the actug|
empevrature is

tontrolling the \

message.

The if—else statement
keeps the function
from ever getting to
this tode, so theve's
no veason to have it

Thanks
avascript!

266

Chapter 6

else

function constructClimateMsg() {

LI L
msg += n1g1ekatr—ts—/~F "Local "

\§§ if (getTemp() > 80)
msg += "warming

msg += "cooling

function showClimateMsg () {

alert(constructMessage());

.
’

.
’

msg += "

else

is

=i

"o
’

LIE=S

if (getTemp() <= 70)
return msg + "a hoax!";

return msg + "reall™;

4+ nwT
recurtT E=

}

SOTY

1
o

function getTemp () {
// Read the actual temperature
var actualTemp = readSensor () ;
return 64+ attualTemp;

N
T 7

Local Warming i1s real!

The intended text
was Commcy\{;cd
o"{: £O kCCP I‘{: ou-‘;

the message.

f\n il: s{:aJCCan£
that is ?crmancn{:l\/
Hrue doesn't make
muth sense.

Return the actual
temperature vead
vom the sensor-

It's Getting
Hot IN tHiS
outfit, Herp!
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functions

Getting the status of a seat

Back at Mandango, Seth and Jason are sick of hearing about climate
change, and are ready to make some more improvements to their script
code. Some users have reported difficulty in making out the different
colors of seats, and would like to be able to click and query any seat for its
availability. Sounds as if Mandango needs a new function.

All this femperature
talk is killing me. I've got
Mandango stuff to fix!
The seats are numbered
left 4o vight, Lop £o

bottom, starting at 0.

Seat

Request the number
seat status ———>

The seat status

— S returned
Seat

status

getSeatStatus(seatNum);

The seat status is a )

string, such as “availab,!c ,
|

“unavailable”, or “yours'.

getSeatStatus() function Magnets

The getSeatStatus () function in Mandango is missing some important code that helps it figure out
the status of a given seat. The function first checks to see if the seat is part of the series of three selected
seats. If not, it looks up the seat in the seat array to see if it is available or unavailable. Use the magnets
below to finish the missing pieces of code.

function getSeatStatus(seatNum) {

if (L t= -1 &&
( B y — S R N == e +2)))
return "yours"; 1)
else if ( [Math.floor( ... AN [0].length) 1L ... L (0].1leng

return "available";

else

return "unavailable";
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getSeatStatus() magnets solution

getSeatStatus() function Magnets Solution

The getSeatStatus () function in Mandango is missing some important code that helps it figure out
the status of a given seat. The function first checks to see if the seat is part of the series of three selected

seats. If not, it looks up the seat in the seat array to see if it is available or unavailable. Use the magnets
below to finish the missing pieces of code.

The selSeat global variable
is =| when no seat is

We've dealing with three seats in a vow, so
SCICC‘tcd, so theek it ‘(:irs{:,

you must. theek this seat and the next two.

VA AN

function gepéeatStatus(seatNum) {

if | 1= -1 &&

- +1)HW==

return "yours";
else if [Math.floor( [O]‘length)”o

return "available";

(

0].lengthl])

else

return "unavailable";

. Fioure out the array ¢olumn of You tould havde de 9 h

iua:rl: of}c\ the Zvraybrowboxc the seat by {:;\zusca{ by getting the remainder but it would brc:kciz ::C

é 9 the seat number by the number of the seat number divided by the ever thanged the size of
seats in the vow, and then \rouhding

off to an integer. number of seats in the row. the seats array.

Showing the seat status

Getting the seat status is handy but allowing the user to query any seat for its
status requires a means of showing the seat status when the user clicks a seat.

; . ) . ; Pass along the seat number
The showSeatStatus () function provides a simple solution to this problem,

. : . : to getSeatStatus() +o get
delegating the dirty work to the getSeatStatus () function that we just wrote.  the seat status.

function showSeatStatus(seatNum) {

alert("This seat is " + getSeatStatus(seatNum) + ".'");

Contatenate the strings
' '\ /K ‘{:: build a status message.
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functions

You can link the funcetion to an image

Wiring this function to a seat image on the Mandango page allows the user

to query the seat for its status by clicking the image. Each image must have The showSeatStatus() funetion
its onclick event tied to showSeatStatus (), like this: is called when the user elicks
the “seat23” image.

<img id="'seat23" src=""" alt=""" onclick="showSeatStatus(23);" />

Mandango - The Macho kicvie Ticker Fisder

A click 1s all it takes to view the status of any seat in an alert box,
which is useful for anyone who has trouble making out the seat
images, and just wants to click an individual seat for its status.

QBUI.I.ET POINTS

The return statement allows functions to return data  m
back to the code that called them.

Afunction can only return a single piece of data.

m The return statement can be used without any data

m  When a piece of data is returned from a function, it to simply end a function early.

stands in for the code that called the function.
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structural code enhancements

Repetitive code is never a good thing

The Mandango script is working pretty well but the guys are
starting to worry about maintaining the script over the long haul

In particular, Jason has been doing some research, and has learn(;d
that modern web applications often benefit from separating HTML,

JavaScript, and CSS code.

JavaSeript and
HTML tode are <img id="seat20"
mixed together cimg id-"seat22”
‘thV‘OughoW{; {:hc <img id="seat24”
Mahdahgo wa <img i

page.

270

<html>
<head>

function initSeats() {

N .

¥

function findSeats() {

</script>
</head>

Tody onload="initSeats();">
<div style="margin-top:25px;
<img alt=

<img
<img
<img i
<img
<img
<img i
<img i
<img i
<img
<img
<img i
<img i
<img
<img
<img i

<img i
<img id="seatl7"
<img id="seat18"
<img id="seatl9"

<img id="seat2l"

<img id="seat23"
<img
seat26"
<img
<img
<img i
<img i
<img
<img
<img i
<img i
<img i

</div>

Chapter 6

<title>Mandango - The Macho Movie Ticket Finder</title>

<script type="text/javascript">

function getSeatStatus (seatNum) {

function showSeatStatus (seatNum) {
alert ("This seat is " + getseatstatus(seatNum) + ")

function setSeat (seatNum, status, description) {
document .getElementById("seat" + seatNum) .src = "seat " + status ".png";
document .getElementById("seat" + seatNum) .alt = description;

The mixed JavaSevipt

gnd HTML ¢ode ean be
isolated to event handler

HTML a{:‘l:ribu{:cs

text-align:center”>
we onclick="showSeatStatus (0);" />

" oncllck:"showseatstatus(l) />
onclick="showSeatStatus (2);" />
onclick="showSeatStatus (3);" />
onclick="showSeatStatus (4)y;" />
onclick: howSeatStatus (5) ;" />
onclick="showSeatStatus (6);" />
onclick="showSeatStatus (" />
onclick="showSeatStatus (8);" /><br />

onclick="showSeatStatus (9);" />

v onclick="showSeatStatus (10);" />

v onclick="showSeatStatus (11);" />

v onclick="showSeatStatus (12);" />

w onclick="showSeatStatus (13);" />

v onclick="showSeatStatus(14);" />

v onclick="showSeatStatus (15);" />

" onclick="showSeatStatus(16);" />

" onclick="showSeatStatus (17);" /><br />
onclick="showSeatStatus (18);" />

onclick=

nshowSeatStatus (19) 7

showSeatStatus (20)
showSeatStatus (21)
showSeatStatus (22) ;" />
showSeatStatus (23);" />
showSeatStatus (24) ;" />
showSeatStatus (25) ;" />
showSeatStatus (26) ;" /><br />
showSeatStatus (27) ;" />
showSeatStatus (28);" />
oncllck:"showseatstatus(29) it/
showSeatStatus (30);" />

showSeatStatus (31) ;" />
onclick:"showseatstatus(32) " />
Oncllck:"showseatstatus(33) "/
onclick="showSeatStatus (34);" />

onclick="showSeatStatus (35);" /><br />

<input type="button" id="findseats" value="Find Seats" onclick="findSeats ();" />

Download at WoweBook.Com

I seea lot of
different code
mixed up in there.




functions

Separate your functionality from your content

So what’s the big deal with mixing code? It obviously works, right? The problem

has a lot to do with viewing your JavaScript-powered web pages not as pages, but as
applications. And like any good application, JavaScript applications require careful
planning and design for long-term success. More to the point, good applications are less
buggy and easier to maintain when there is a separation of content, presentation, and
functionality. As it stands, Mandango very much represents a murky merger of all three.

Content -

This is the HTML code in the page,
which provides the structure for how
the page physically goes together, as
well as housing the data in the page.

SCPam{;ina tontent,
presentation, and

functionality tuens a big  Presentation
problem into small problems.

<style>
</style>

This is the CSS part of the page, which
\; dresses up the content and determines

1ts appearance, such as fonts, colors,
and even layout.

Functionality

This is the JavaScript code that drives
the page and makes it interactive. You
can think of this part of the page as the
part that does things.

Think about the code separation issue this way. Let’s say Seth and Jason
find a really slick movie seat management script that they’d like to use
mstead of their own code. They would need to overhaul Mandango so
that it uses the new script code, but they would have to risk screwing up
the structure of the page because the JavaScript code 1s intimately tied to
the HI'ML code. It would be much better if the HT'ML code was isolated,
and the JavaScript-to-HTML connection occurred purely in JavaScript.

- @RA\N
TAOWEWR

How would you go about using functions to separate
functionality from content in Mandango?

Separating
{unctionality from
content makes
web applications
easier to build
and maintain.
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data = functions

Functions are just data

In order to effectively separate code you’ll need to understand how
functions are wired to events; so far, we’ve done this using HTML
attributes. There’s another way, which a lot of people consider to be
superior to mixing JavaScript and HTML code. This other way of wiring
event handlers requires a different view of functions.

Surprisingly enough, functions are really just variables. It’s true.
The twist is that the function body is the value, while the function name is
the variable name. Here’s the way you’re accustomed to viewing functions:

The funttion is ereated \')us{:
K\_ like always-

function showSeatStatus(seatNum) {
alert("'This seat is " + getSeatStatus(seatNum) + ".'");

}

That code works fine, but here’s the same function

created in a different way.
| he ‘Fuhc‘l:ion n i
ame is

K- the vaviable name.

var showSeatStatus = function(seatNum) {

alert("'This seat is " + getSeatStatus(seatNum) + ".');

" L The funttion body is the value of .
the vaviable, also known as 3 Lunetion
liteval when expressed like this.

This code shows how a function can be created using the same syntax

as a variable, and even consists of the same pieces and parts: a unique
identifier (function name) plus a value (function body). When a function
body appears by itself without a name, it is known as a function literal.

What makes this revelation about functions so interesting is that it shows
that functions can be manipulated like variables. For example, what do
you think the following code does?

var myShowSeatStatus = showSeatStatus;
L/ Assign the showSeatStatus()
‘Fuhﬂ‘tiOh to the
myShowSeatStatus variable.
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functions

Calling or referencing your functions

When you assign the name of a function to another variable, you're giving that
variable access to the body of the function. In other words, you can write code
like this to call the same function:

Call the same Lunetion through

alert(myShowSeatStatus(23)); the m\/ghowScaJoS%a{vs vaviable.

The end result of calling myShowSeatStatus () is the same as calling A ‘[unction is really
showSeatStatus () because both functions ultimately reference the
same code. For this reason, a function name is also known as a function 'ust a Varial)le
reference. ]
showSeatStatus function() { WllOSe value 15 a
myShowSeatStatus 3 o reference to tlle

function Lon.

The distinction between referencing a function and calling a function
has to do with whether you follow the function name with parentheses ().
Function references appear by themselves, while function calls are always
followed by parentheses, and in many cases function arguments.

Run e myShonSeatStatusO) var myShowSeatStatus = showSeatStatus; Assign a function
un e m

i L veferente to
Lunction, which is J?)\c sat/> myShowSeatStatus(23); \/ myShowSeatCtatus.
as showSeatStatus().

Analyze the following code, and write down what number appears in the alert box.

function doThis (num) {
num++;
return num;

}

function doThat (num) {
num--;
return num;

}

var x = doThis(11);
var y = doThat;

var z = doThat (x);

x =y(z);

y = x;

alert (doThat(z - vy));
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exercise solution

Analyze the following code, and write down what number appears in the alert box.

E;‘cenqiSe
SoLution

function doThis (num)

num++;
return num;

}

function doThat (num)

num--;
return num;

}

var x
var y

doThat;

var z = doThat (x); -_____;y

x = yl(z);
Yy = X;

alert (doThat(z - y));

doThis (11);

{

{

x=12

y= doThat
z = doThat(l2) = I
*x = doThat(ll) = O
y=10
alect(doThatlll - 10))

Qj Is separating content really that big
of a deal?

A: Yes and no. For simple applications,
it's not necessarily wrong to blend HTML,
CSS, and JavaScript code. The benefits of
code separation become significant in more
complex applications that involve lots of
code. It's much harder to get a handle on
the big picture in larger applications, which
means it's easy to get in trouble when
making changes, especially when different
kinds of code are all mixed together. By
cleanly separating the code, you can feel
safer making functional changes without
breaking something in the structure or
appearance of the page. This also allows
people with different areas of expertise to
work on the same project.

274  Chapter 6

therejare no
Dumb Questions

For example, web designers can work

on the structure and presentation of an
application without fear of creating errors in
functional JavaScript code that they may not
understand.

Q: If a function is just data, how can
| distinguish a function from a normal
variable?

A: The difference between a function

and a “normal” variable comes down to
what you do with the data. The data (code)
associated with functions is capable of being
executed. You indicate that you want to run
a function by following the function name
with parentheses, including arguments if the
function requires them.

Download at WoweBook.Com

Qj What's the point of function
references?

A: Unlike a normal variable, which stores
its data as a value in an area of memory,
functions store a reference to their code.

So the value of a function variable isn’t the
code itself but a reference to the location in
memory where the code is stored. It's kind of
like how your mailing address is a reference
to your house, not the house itself.

Functions use references instead of actual
values because it is more efficient than
storing multiple copies of function code. So
when you assign a function to an event
handler, as you do in a moment, you're really
just assigning a reference to the function
code, not the code itself.



functions

OK, so function references sound pretty
neat, but what do they have to do with
separating content from functionality?

*69 (callback features) for functions

Function references are closely linked to a special way of calling functions
that has a lot to do with separating content from functionality. You’re
familiar with calling a function from your own Mandango code.

setSeat(i * seats[i]-length + j, "select", "Your seat');

function setSeat (seatNum, status, description) {

But this isn’t the only way functions can get called in scripts. Another kind
of function known as a callback function can get called without you
having anything directly to do with it.

_ @RA\N
‘PQWEWR
How do you think Mandango could take advantage of
callback functions?
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normal function v. callback function

Fir_’eside Chats

]

Normal function:

So you're the guy I keep hearing about, who won’t
accept local calls. What’s with the attitude?

You mean like the browser? Real exotic. I think
you’re just a little stuck up about those of us who
talk with script code on a regular basis.

Boy, that sure would be a loss. Not! Who cares what
goes on outside of the script?

You may have a point there. I do like knowing when
the page loads or when the user clicks or types
something. So you're saying I wouldn’t know about
those things without you?

Well, I'm glad to hear that we really aren’t so
different after all.

Don’t call me, Il call you.

276 Chapter 6

Tonight’s talk: Normal function and Callback function
confront each other

Callback function:

No attitude, I just serve a different purpose. I prefer
to only be called from exotic, faraway places.

Look, it’s not about who is better or worse. We’re
all script code, it’s just that I give outsiders a means
of accessing script code. Without me, you would
never know when anything takes place outside of
the script.

Actually, everyone. Don’t forget that the whole point
of scripting is to provide web users with a better
experience. If a script had no means of detecting
events outside of itself, the user experience would
be awful tough to improve.

That’s right. The browser calls me, and in many
cases I call you since responding to outside
happenings often requires several functions.

Yep. So I guess I'll see you around.

Good luck with that.
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functions

Events, callbacks, and HTML attributes

We’ve been using callback functions all along, which are called by the

browser, instead of your own code. The most common use of callback

functions is in handling events. Mandango already heavily relies upon

c;tllbacll{) 1func.tionls. .In fa}(l:t, e\./ept ha??_lli;i/[finaiéms arSe t}.le bascils of The browser ealls
the problem involving the mixing o and JavaScript code. itSeatsO) when

the page is loaded-

Msndngs - e Sk o Tt F ot

onload!

initSeats(Q);

)

showSeatStatus(26);

These callback functions are wired to events in the HTML code
for the Mandango page.
The onload HTML attribute
is used to wire the initSeats()
<body onload="initSeats() ;">  funttion to the onload event.

<img id=""seat26" src=""" alt=""" onclick="showSeatStatus(26);" />

The ontlick HTML atteibute is /\
used +o wire the showSeatStatus()
Lunction to the ontlick event.

Can I call
you back?

This technique of tying event handling functions to events via HIML
attributes works just fine, but it has the downside of requiring JavaScript
code to be mixed with HTML code. Function references make it possible
to separate this mixture and break apart HI'ML and JavaScript...
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avoiding HTML with function references

Wiring events using function references

Instead of using an HTML attribute to wire a callback function to an

event as an event handler, you can assign a function reference directly in

JavaScript code. In other words, you don’t have to venture into HTML Theve ave no n C .
code at all-—just set the callback function using a function reference, all the Funcion ::-:nbe:i; ollowing
ou

fi ithi Script code. ;
rom within JavaScript code / don.'l: want 1o vun the -Fuhc\iiom
window.onload = initSeats; You Jus{ want o vefevence it.
/ A veferente to the initSeats()
Lunction is assigned {o the

The onload event is 3 pr L ' o
of the window ob\)cc-{:.‘, operty onload event property

So setting an event handler purely in JavaScript code involves assigning a
function reference to an event property of an object. In the case of this
onload event handling code, the assignment of the function reference
causes the initSeats () function to get called when the event is
triggered. Even though this call happens automatically when the event is
fired, the effect is this:

onload! — > window.onload(); =5, initSeatsO;
The onload event trigaers an . .
event handler {:hvoug?\ the ~and since the FYOPCH:\/ is set o0 a

funetion veferente, the initSeats()

window.onload Yro\?cr{:\/... Corcbion 3:-{;5 ealled by handle the event

The upside to using a function reference to assign an event handler
function to an event is that it allows us to cleanly separate JavaScript code
from HTML code—there’s no need to assign JavaScript code to HT ML
event attributes.

. /\ Function references
ody—omtoad="trrtSeats <b0dy>

Now the <body> tag can just be the <body> tag since the function Pr OVI‘:[e a
handler is wired purely in JavaScript code. We just have to make sure that .
purely in JavaScrip ! convenient way to

the event assighment code gets run as early as possible, so usually it takes

lace in the head of th . .

prace i fhe Aeacd of The page wire event 11311(:[[91'
But there’s a problem. What happens if we need to pass an argument into .

an event handler to help it do its job? This isn’t a problem with onload {unctl()ﬂs to events.

in Mandango, but the onclick event needs to pass along the number of
the seat that was clicked. Function references offer no means of passing
through arguments, so we need another option...
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functions

Function literals to the rescue

e T L T ——

The onlick event for seat images in Mandango must call the = s
showSeatStatus () function with an argument (the seat number) . ... .
indicating the seat that was clicked. Simply assigning a reference to the = L

function won’t pass along the argument, which presents a big problem, ' . ' . .

but there is another way. The solution is to use a function literal as the
function reference, and then call the showSeatStatus () function
from inside the function literal.

!Ilﬂﬁ i 5

The seat image ob bieet is vetrieved so that
its ontlitk property ean be ateessed.

document.getElementByld(“seat26’) .onclick = function(evt) {

showSeatStatus(26);
}: The function literal is assigned An event objeet is achovvia{:ncally
o to the ontlick event propevt: passed to an cvenJc handler as
The function liteval “wraps” the as a funetion rc‘Fcrcnic.OP" 1 its fivst arqument.

call 4o showSeatStatus(), allow'mg
an argument to be passed into it

The function literal is used purely as a wrapper around the call to the
showSeatStatus () function, but it plays a critical role in allowing us
to pass along the appropriate seat number to the function. You can think of

the function literal as a nameless function that handles the event. For this Function literals

reason, function literals are sometimes called anonymous functions.

let you create

This code reveals how JavaScript offers an event object that is passed into
event handlers, in this case through the @vt argument. The event object anonymous event
contains information specific to each different event. In this case we don’t

need to know any detailed information about the event, so it’s OK to just llanc[ler {unctions.

not use the evt argument.

Wire the initSeats () function to the onload event handler, but this time use a function
\ literal instead of a function reference.

ExerciSe

«

-
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exercise solution

Wire the initSeats () function to the onload event handler, but this time use a function
» literal instead of a function reference.
Exercise

soLut‘on window.onload = ‘puncfion(cv{:) {

initSeats();

5

The initSeatsO) function is The evt argument is ignored since
called inside of the onload the onload event handler has no
event handler funttion liteval. need for the event ob\)ccic-

Where's the wiring?

There’s still an unresolved issue related to event wiring through function
g g

literals. We know that the onlload event handler can just be assigned in

the head of the page inside the <script> tag, just like normal script Tlle OﬂloaC[ event
code. And that works great because the code tied to onload doesn’t run .

until after the page is loaded (when the onload event fires), just as if’ we 1laﬂC[leI' 1S an

had used the old approach of assigning initSeats () to the HTML

onload attribute of the <body> tag. But where do other function literal excelleﬂt Place to

event handlers get wired?

initialize all events.
The answer goes back to the onload event handler callback function,
which serves as a great place to wire all events for a page.

window.onload = function() { All other events on the

Page can be wired inside of
the onload event handler-

// Wire other events here

// Initialize the seat appearances The tode 5?c¢]£15 +o the
onload event is still vun
initseats(); & inside the event handler.

b7

What this code boils down to is that the onload event handler becomes
an event initialization function where all other events in a page are set.
So the onload event handler not only performs normal start-up duties
for the page, such as initializing the seats, but also wires all other event
handler callback functions for the application.

280 Chapter 6
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Q: Why do callback functions matter?

A: Callback functions are significant
because they allow you to react to things
that take place outside of your code. Instead
of you calling a function from your own
code, you create a callback function that is
essentially on standby waiting for something
to take place so that it can leap into action.
When that something takes place, it is the
browser’s responsibility to let the callback
function know it can run. All you do is set
the stage by wiring the callback function to a
trigger, usually an event.

therejare no
Dumb Questions

Q: Are there callback functions other
than event handlers?

AI Yes. We explore another common
usage of callback functions in Chapter 12
when they are called to process data sent by
the server in a request for data using Ajax.

Q: I’'m still confused about function
literals. What are they, and why are they
such a big deal?

A: A function literal is just a function body
without a name, kind of like a literal piece of

functions

data such as a number or string. Function
literals are important because they are

ideal in situations where you need a quick
one-off callback function. In other words, the
function is only called once, and not by your
code. So you create a function literal and
assign it directly to an event property, as
opposed to creating a named function and
assigning its reference. It's really more of

a coding efficiency issue, taking advantage
of the fact that you don't need a formally
named function in some situations. And don't
forget that function literals are really only
necessary when you need to do more than
simply reference a function, such as pass an
argument to a function.

harpen your penci

Finish the missing code in Mandango’s new onload event

handler function.

window.onload = function ()

document.getElementById("findseats").

document .getElementById ("seat0™) . ...
document .getElementById ("seatl™) . ... ...

document.getElementById("SeatZ")- ............

{

// Wire the Find Seat putton event

// Wire the seat image events

= function (evt)
= function (evt)

= function (evt)

// Initialize the seat appearances

Download at WoweBook.Com
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sharpen solution

= ncil
@Qm YWSZIE;[Bion

Finish the missing code in Mandango’s new onload event
handler function.

The entive onload The £indSeatsO) function is
event handler is a tied to the ontlick event
Lunttion liteval. using @ function vefevente.

/ l

v
window.onload = function () {

// Wire the Find Seat pbutton event

document.getElementById("findseats") . ontlitk = £ind§ca+,s;

// Wire the seat image events

] i R
document .getElementById ("seat0") . qu'\_c'h.c'k_“= function (evt) { shOWSCahg{a{us(O), )
document .getElementById("seatl"). “ontlick = function(evt) { showSea{;S{,a{:us(I), bi
document.getElementById("seat2") . .gv'\{,.l:l(:k“ function (evt)

// Initialize the seat appearances

. howSeatStatus() is called
The onlick property for eath p calle

The initSeatsO) function scac{:i:\:‘igc ‘:s ?&t,cs\s/cd to set ‘me within 3 function

is ¢alled to finish up onelick event handlevs. literal so that an arqument

the onload tasks.

¢an be passed into it.

QBUI.I.ET POINTS

—
initSeats();

m Callback functions are called by the browser in response  m Function references let you wire event handler functions
to things that take place outside of the script. in JavaScript code without altering HTML code.
m  Function references can be used to assign functions m  Function literals are nameless functions that are handy
as if they were variables. in situations when a named function isn't necessary.
282 Chapter 6
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therejare no
Durlillgr )

Q; Why is the onload event handler in Mandango
created as a function literal?

A: Because there isn’t really any reason to create a named
function for it. The function only gets called once, and that's

in response to the onload event. We could've just as

easily created a named function and assigned its reference to
window.onload, but the connection between callback
function and event is clearer when the function is directly tied to

the event using a function literal.

Questions

functions

Q} Do the other callback functions have to be wired in
the onload event handler?

A: Yes. You might think you could wire them directly within
the <script> tagin the head of the page. But remember
that the content for the page hasn't finished loading at that point.

So, all of the getElementById () calls would fall flat
on their faces and the event handlers wouldn't get wired. The

onload handler guarantees you that the page has loaded.

A shell of an HTML page

Separating the JavaScript code from the HTML code in

Mandango reveals how truly minimal the structural part
of the page becomes. This makes the HTML code much

easier to maintain without fear of trampling JavaScript
code that might break the application.

Look at that
codel It's so
maintainable.

Dude, I need a
picture of that!

<body>

<div style="margin- H ;

<}mg id="seatl" src=nn alt="n /i

<%mg id="seat2" Sre="" alt=mn /5

<%mg id="seat3" src=nn alt="m />

<}mg id="seatd4" src=nn alt=mm /s

<%mg id="seat5" spc=nn alt="" />

<%mg id="seatg" Sre="" alt=nn /5

<}mg id="seat7" "alt="ro /s

<}mg id="seatg" alt="r />

<?mg id="seat9" src=nn alt="n />

<$mg id="seat10" Sre="" glt=nn /;br ”
<}mg id="seat11" Sre="" glt=nn /5

<}mg id="seat12" grenn alt="r />

<%mg id="seat13" grconn alt="m />

<}mg id="seat14" greonn alt=m"r />

<}mg id="seat1s" Sre="" alt=mn /5

<}mg %d="seat16" Sre="" alt=nn /s

<%mg %d="seat17" Src="" alt=nn ,y

<%mg }d:"seatIS" Sre="" alt=mn /5

<}mq %d:"seatIQ" alg="m />

<}mg }d:"seatZO" alt=mn /><br ”
<}mg }d:"seatZI" alt="" />

<}mg }d:"seat22" Sre="" alt=nn /5

<%mg }d="seat23" Sre="" alt=nn /5

<%mg ?d="seat24" Sre="" alt=nv /5

<}mg id="seat25" gro=nn alt />

<%mg id="seat24" Sre="" alt=nn /5

<%mg id="seat27" Sre="" alt=nn /5

<%mg id="seat28" gro—mn alt="m />

<}mg id="seat29n Sre="" alg=nn /5

“img id="seat30" gro—nn alt="nm / e
<img id="seat31" src="" .

<img id="seat32n .

<img id="seat33" s

<img id="seat3qn e

<img id="seat3sn .

<img id="seat3en .

<?mg id="seat37" src="n ;>

<}mg id="seat3g" src="" glt=mn /i

j}mg id="seat39" grconn alt="" /><pr />

in ="
</divSUt type="button" id="findseatg" value="Find seatg" />

</body>

you are here »
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functional JavaScript

One small step for JavaScript...

Although we didn’t manage to solve world peace, we did take a step in
the right direction by using JavaScript to get a handle on climate control.
Turning big problems into small problems, focusing on a singularity

of purpose, and striving for code reuse are all ways that functions can
improve scripts.

=—>  C(Construetion l

I'm at peace with Shelter

Mandango now.

I'm feeling you.

And of course, Seth and Jason put the same problem-solving techniques
to work by creating a better organized and more maintainable version of
Mandango. If nothing else, the world of macho movie-going 1s at peace...

ladings - Toa Mcha Maid |2l Pt
x . x x i Seats 1 through 3 in Row 4 are available. Accept?

S et

Front vow!
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JavaSeripteross

Well, it’s that time again. Take a load off and twist

functions

your cerebellum around this crossword puzzle.

[
N

Across

3. When you assign a function to a variable, you use a
function ..........

5. Functions help eliminate this kind of code.

6. You never call this kind of function yourself.

10. A nameless function body.

12. When code is relatively easy to modify, it is considered to
have good ................

13. HTML code represents this part of a Web page.

ANEEEEE

Down
1..... s at peace with Mandango now.
2. Functions improve the ........... of code so that you don't

unnecessarily duplicate it.

4. JavaScript represents this part a Web page.
7. To pass data back from a function, just ...... it.
8. A piece of reusable JavaScript code.

9. Functions are good at breaking these down.
11. This is how you pass data into a function.

you are here » 285
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JavaScriptcross solution

m JavaSeripteross Solution
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functions

B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

a%— [t's a mchc'mg of the minds! D o — a

What do functions add to your J avaScript life?

Food

Shelter I .
% ' Civil vights ' '

Peace is always a tricky proposition. Even
with JavaScript coJe, only the most
organized code leads to tranc[uility and
calm. [t's not easy to lead a life of
comfort, at least in terms of JavaScript.

you are here » 287
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7 Yorms and validation

¥ N
Getting the User go Tell All

T wonder if my suave,
debonair personality will be
enough to get this Betty's phone
number...looking for some
validation here, you know?

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 or valid. 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.

this is a new chapter 289
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banner data fields

Bannerocity: messaging the friendly skies

Stunt-loving aviator Howard has turned his love of flying into an aerial banner
business, Bannerocity. Howard wants to put a whole new meaning to the term
“banner ad” by taking online orders for aerial banners. In addition to kick starting
his new business, Howard hopes the online order system will free up his time so
he can spend more of it enjoying the friendly skies.

Howard 50{: an
awesome deal
on this vin{agc

WWI era plane. Curvently, Howard's paper

ocder form captures all
the information necessary
for an aevial banner order.

@
Sage: dusca by only the pegy/

p[y date: Decemper 14th, 2008

Na"’\e.' DuNCaN G

l“fererg

It’s very important for the Bannerocity online order form to
capture all of the order information that is associated with an
aerial banner order. Howard figures the online order form should
include all of the fields on the paper form, plus an email field
since customers will be filling out the form online.

Phone #: 459

~355-5309

Message
The message to be displayed ZIp code
. he acrial banner ad. The geographical area where
the message is to be displayed.
Howard flies over a specified ZIP
Flv date code when showing an ad.

The date on which the Ema"

banner ad is flown.
The customer’s

Phom “Umber email address,
Name The customer’s
The customer’s name. phone number.
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forms and validation

The Bannerocity HTML form

With a little help from HTML, Howard’s first stab at an
online order form for Bannerocity looks great.

i | o= |
ant Banneracity - Persenalized Online Sky Banners

Y\ ., “TBANNERC Tﬂ
ﬁa'f_{“\E — ?__Cl

—_—

Enter the banner message: |

Enter ZIP code of the location: |

Enter the date for the message to be shown: r’
Enter your name: |

Enter your phane number: —

Enter your email address: |

Qrder Banner Wow, the online order

form looks really good.

The shiny new Bannerocity order form has all of the Howard has been in H\:\.‘ —> ‘
necessary form fields, and is ready for taking orders private s eekor (:'ov 3w ‘J:o "
without using any JavaScript code. at’s the catch? now, but he ¢an £ seem ;

90 of that handsome unitorm.

Download it from hitp:// .
books/ h‘ﬁ)s/ and get {'E wotlr?w‘hcadfws‘uabs-dom/

N rpen Your penci
3 Try your hand at writing an order using Howard’s HTML order

form. Don’t worry, you won't be charged for the banner ad!

Enter the banner message: |
Enter ZIFP code of the location: |

Enter the date for the message to be shown: I

Enter your name: |

Enter your phone number: |

Enter your email address: I

you are here » 291
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sharpen solution

N rpen your penci
vy &]Iutiﬂn Try your hand at writing an order using Howard'’s HTML order

form. Don’t worry, you won't be charged for the banner ad!

\/ou didn't know but Howard can Too many numbers in the ZIP

only display 32 characters on his 3 : -
achal bam:/cr, so this one is too long. tode — should Jus{: be five. /
N

Enter the banner message: IMandango... the movie seat picker for tough guys!
Enter ZIP code of the location: |100012

Enter the date for the message to be shown: IMarch 11, 2009

Enter your name: |Seth Tinselman

Enter your phone number: |(212) 555-5339 é/_\

Enter your email address: Isetht@mandango

The phone number is The date is not in the

supposed to be in the form
“ mm/DD/YYYY format
A A A, that the form expects.

with no parentheses.

This is an invalid email
OF the addvess — it's missing the

name is fine. .
s Fine domain extension, suth as .biz

When HTML is not enough

Online forms are only as good as the data entered into them, Howard realizes
he’s going to need the help of JavaScript to make sure his form data is reliable. I'm sorry, there's a
And he needs to help clarify to the user what exactly constitutes “good data.” 32-character limit

For example, without some kind of cue from the Bannerocity page, the user on banner ad text.

has no clue that there is a 32-character limit on the banner ad message, or
that the date must be entered as MM/DD/YYYY.

o}

Enter the banner message: |Mandango... the movie seat picker for tough guys! : J
: No, HTML forms

With some help from don't normally talk/

JavaSevipt, this invalid '

data ¢an be prevented. There’s a small problem. All the clever data manipulating
JavaScript code in the world won’t help Howard until he
figures out how to gain access to form data from JavaScript...
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forms and validation

Accessing form data

In order to access the data that has been entered into a form, it’s first
necessary to uniquely identify each field in a form. This 1s handled in The name attvibute
HTML code, using one of two (or both!) attributes. uniqucl\/ identifies 3

The id attvibut field within 3 form.
e id attvibute A

i i iries _
“"'o\“c'\/ 'dc"‘.b(:‘ <input Bd="zipcode" nName="zipcode" type="text" size="5" />
any element in a page.

Both attvibutes serve

Enter ZIP code of the location: [100012 as identifiers for the
input field.

The reason for two different identification approaches for form fields

has to do with how fields are accessed. The first approach uses the

getElementById () function that is used to access any element on a

page. This approach works fine but there is a simpler approach that is

specific to form fields.

Every form field has a Form object that can be passed along to any
function that is called to validate form data.

<input id="zipcode" name="zipcode" type="text" size="5" onclick="showIt (this.form)"/>

The neat thing about the form object is that it is also an array that holds
all of the fields in the form. But the items in the array aren’t stored using
numeric indexes; instead they are stored using their unique identifier as
set in the name attribute! So if the Form object is passed into a function
as an argument named theForm, the value entered in the ZIP code field
can be accessed like this:

The value of the Z|P

T‘\;\C nfmc O‘(: ‘U\E ‘FO‘Y‘M / codz (:icld s diSPla\/cd.
objett argument.

function showIt (theForm) {

100012

alert (theForm["zipcode"] .value) ; N
3
We want the value stored in @

The unique name of the form the field, not the field itself.
field, as set in the name
attvibute of the <input> tao.

This approach to accessing form data is no better or worse than using
getElementById (), other than making code easier to read since it involves
less of it. The Form object provides a shortcut, so you might as well use it.

you are here » 293
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when to

Dum

Q: Why does an individual form field even have access to
the Form object?

A: Sometimes it doesn't, but keep in mind that a form field is
capable of calling a validation function that needs access to the
data in other form fields. In this case, the Form object made
available within each field becomes the key to conveniently
accessing other form fields. This object is typically passed into
the validation function so that the function can quickly grab any
field it needs. The Bannerocity example continues to lean heavily
on the form object to access fields in its order form.

there are no °
b Questions

Q: So is value a property of a form field? Does that mean
each form field is really an object?

A: Yes and yes. Each form field is represented by an

object to JavaScript code, and the Form object provides a
quick and easy way to access such an object for any field in

a form. Once you have a form field object in hand by way of
form["objectname"], you can then access its value by
tacking on the va lue property. You'll learn all about objects in
Chapters 9 and 10.

Knowing when to check form data is
dependent upon choosing the correct
user input event to handle.

The answer to the “when” of data validation involves
events, and understanding which event lets you know
when the user has entered data into a particular
field. In other words, the challenge is to respond to
the event that is triggered immediately after data has
been entered. But the question still remains... which

event is 1t?

294

I get that knowing how to access form data in
JavaScript is important for making sure data is
OK. But how do you know when to check it?
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Form field follow a chain of events

When data is entered into a form, a flurry of events are generated. You
can use these events as an entry point for validating data on a field by field
basis. But doing so involves taking a look at a typical input sequence and
understanding exactly which events are fired... and when.

Select the input field (onfocus).
Enter data into the field.

Leave the input field to move to the next
one (onblur/onchange).

Select the next input field (onfocus).

Enter data into the field...

(1] onfocus! w

©0 000

forms and validation

Entering data into
a form sets off a
chain of interesting
J avaScript events.

Enter the banner message: lManEdango... the

movie seat picker for tough guys!

Enter ZIP code of the location: |100012e Qonfocus- ::1‘:’1}:"&1 '
nge!
Enter the date for the message to be shown:l

Enter your name. r

Enter your phone number: r

Enter your email address: r

The onfocus event is fired when a field first gets
selected for input, while onblur is fired when a field
loses input selection. The onchange event is similar
to onblur except that it only gets triggered if the field

loses input selection and its contents have been changed. @w A‘N

Which event makes the most sense
for validating a field of form data?

PQwWwWEWwR
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am | seeing things?

Losing focus with onblur

While there is an argument to be made for using the onchange event
for data validation, there is a particular problem in that you can’t use it to
validate an empty field. The reason is that nothing is present when a form
1s first loaded, but since the form data hasn’t changed either, onchange
won’t trigger even if a user navigates through empty form fields. The

onblur event solves this problem by always being triggered any time the Tl‘e Oﬂl)ll[r event
mput selection, or focus, leaves a field.

1sa per{ect trigger

for data validation.

{
onfocus! The message field 9dins

No{hing is enteved

: the in -
n ﬁ e Yu{: fotus / in the name 1cic|d~
|

Enter your name: |

The message field lisf

The text field 9ains input. fotus when the input fotus.

the user elicks it with the
‘f:abs 'Eo i‘l: us'mg {:hc kc\/boa:‘;usc .

Unlike onchange, onblur gets fired every time a field loses focus, even
if the data hasn’t been touched. This means onblur is very powerful,
but also means you have to be careful about how and when you go about
notifying the user of data validation issues. Case in point... the alert box,
which can be an easy but risky proposition for validation notification.

t}]ere are no °
Dumb Questions

Q: Aren’t some events generated when the user actually Q: onblur seems like a weird name for an event. What
enters form data? does it mean?

- Yes. Several events are generated in response to keypresses, AZ The idea is that onblur is supposed to be the counterpart to
suchas onkeypress, onkeyup, onkeydown, etc. While onfocus. Soif onfocus is fired when an element or form field
there are certainly situations where it makes sense to respond to these gains input focus, then onblur is fired when a field loses focus.
events, they aren't usually a good idea for validating data because the Even though the word “focus” in this context isn't exactly referring
user is typically still in the midst of entering information when these to vision, the word “blur” is used to indicate a lack of focus. It's a
events get triggered. Validating data using these events would be JavaScript play on words that ends up being a little confusing. Just

somewhat overbearing, notifying the user of every typo and unfinished
piece of data as it is being entered. It's probably better to wait until users
leave a field, which is an indication that they are finished entering data
into it. And this is done by responding to the onblur event.

remember that onblur is fired when a field loses focus.

296 Chapter 7
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forms and validation

You can use an alert box for validation messages

Alert boxes are certainly handy for quickly displaying information to the user, and they

happen to represent the most simple form of notification for letting the user know Cheek to see if the
something is wrong with form data. Just call the alert () function while handling the form field is CMF‘{:\/-
onblur eventif a problem is detected with the form data.

function validateNonEmpty(inputField) {

// See if the input value contains any text

A validation funetion is called
to validate the name data.

if (inputField.value.length == 0) {
// The data is invalid, so notify the user
alert("'Please enter a value.™);
return false;

[nstruets £he user on how

fo vemedy the problem.

return true;

Please enter a value.

Sinte the name
field is empty, an
alert is displayed.

N rpen your pencil
y How many onblur events are generated by the following input sequence?

How many onchange events? Don’t worry about onfocus.

Enter your name: | Seth Tinselman

Enter your phone numbegct_ €

Enter your email address: | setht@mandango

Number of onblur events:

Number of onchange events:

you are here » 297
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onblur and onchange face off

N harpen your percil

salutmn How many onblur events are generated by the following input sequence?
How many onchange events? Don't worry about onfocus.

i

Ul .

Enter your name: | Seth Tmselman) Onclnange

Enter your phone numb £ oblur!

Enter your email address: |setht@mandango

Number of onblur events: 3

Number of onchange events:

Fireside Chats
i — Tonight’s talk: onblur and onchange discuss when to react to
bad form data

onblur: onchange:

These days it seems as if scripts are always worried
about what the user is up to. I guess that’s where
you and I come in.

That’s right. We’re quite a pair, always there to let
somebody know when an element or form field
loses focus or some data has changed... or both!

That’s something I've been meaning to talk to you
about. Rumor is there has been some empty data
floating around and a lot of fingers have been
pointing your way.

I'm frankly a little shocked by the accusation. You
know I never miss a beat when it comes to notifying
a script of data that has changed.

That’s true. Nobody is questioning your reliability
when data has changed. Problem is, what happens
if a form starts oft with empty data that never
changes?

298 Chapter 7
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onblur:

That’s true, it doesn’t make any sense, and neither
do some users, but they try to do it just the same.

Calm down, it’s OK. It’s not your fault. Look,

it’s not your responsibility to worry about data
that never changes. Remember, you’re name is
onchange.

Let’s not get carried away. Like I was saying, it’s
not your responsibility. So if a script is worried
about validating a form to make sure fields aren’t
empty, it really shouldn’t be using you to trigger the
validation code.

Hang on, try not to react so much. Even though you
may not be ideal for triggering validation code, that
doesn’t mean scripts aren’t sometimes interested

in whether data has changed or not. What about

a form that lets people edit data that gets stored
away? You would make perfect sense for only
allowing a save if the data has truly changed.

Absolutely! So there’s no need to keep beating
yourself up.

You’re welcome. All right, I’d love to chat some
more but I have some data to validate... see ya!

forms validation

onchange:

Are you saying a user is capable of trying to submit
a form with blank fields? That doesn’t make any
sense.

OK, so a form starts off blank with empty fields.
The user skips entering some of the data and
submits the form with the fields still empty... oh
man, I think I'm starting to have a panic attack!

But what about the scenario we just talked about
where I fail the script miserably on the empty data
and the world starts coming apart at the seams?

Well that’s a relief, even if it does mean I might not
be of use to anyone anymore. Wait, I think I feel the
panic coming on again...

Hey, that’s true. So you're saying I still have a
purpose?

Thanks. That’s very reassuring,

299
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move along nothing to see here

Checking for... something

Back at Bannerocity, Howard knows that at the very least he needs to be
validating the Bannerocity form to make sure all fields have data. But
from a JavaScript point of view, this involves looking at things from an
odd perspective. More specifically, instead of checking to see if a field
has something, you have to check and see if the field doesn’t have
nothing. In other words, “something” equals “not nothing.”

Somethin§ = Not nothing

The reason for this counterintuitive thinking is because it’s easier to check
a form field for emptiness than “fullness.” So a first line of defense for data
validation involves checking to see if a field is non-empty.

/— Non—c”.P-(:y_

Enter your name: |Seth Tinselman

Enter your phone number: |

Empty.

Howard’s validation function must respond to the onblur event for each
form field in order to perform the non-empty validation. For example:

The form Field is uniquely identified
so that it can be actessed feom
other parts of the seript.

<input id="phone" name="phone" type="text" size="12"
onblur="validateNonEmpty (this) ;" />

The validateNonEmpty() funetion i
pcy unetion is : | i
. Ct 1S
talled in vesponse to onblur to eheck The form Field b)e b

s o fld ety e gt

The this keyword is used in this code to reference the form field itself. By
passing the form field as an object to the validation function, it gives the
function an opportunity to access both the value of the form field as well
as the Form object that holds all form fields, which is sometimes helpful.
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forms and validation

Validate fields to make sure you have “not nothing”

Each form field has similar code that wires the onblur event to the
validateNonEmpty () function. By tying the onblur event of each
field to the function, all of the data on the form gets validated.

<input id="name" name="name" type="text" size="32"

onblur="validateNonEmpty (this) ;" />
The name form field calls
The phone number form field the validation function to
calls the validation function to see if there is a name.

see if there is a phone number-

function validateNonEmpty(inputField) {

The length property
reveals the number mc
if (inputField.value.length == 0) { ChaVaC£C?Sin a sbﬁns,

// See if the input value contains any text

// The data is invalid, so notify the user

alert ("Please enter a value.");

Theve is_no phone number so

return false;
t a £he funttion displays an alert
} and veburns false.
Thchi\sa name so return true;
the function simPI\/

Ple
returns true. ase enter a value.

In this example, the return values of the validateNonEmpty ()
function aren’t used. Their purpose is to communicate back to the calling
code the result of the validation: true if the data is OK, or false if it’s
not. A little later we’ll see how these return values are used to make sure
form data is OK before submitting a form to the server for processing.

A non-empty validation @PA\N
function checks to make PQWEWR

sure form {lele aren’t Can you think of any drawbacks to using an alert
box to notify the user of bad form data?

left empty.
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let’'s not annoy users

Validation without aggravating alert boxes

It didn’t take long for Howard to realize that alert boxes aren’t ideal for
notifying the user of invalid data. He’s getting lots of complaints about all of
the alert boxes that pop up when users are trying to enter Bannerocity orders.
We’ve all become somewhat conditioned to be annoyed when a pop-up
window interrupts the online experience, and data validation is no different,
even though the alert boxes in this case are trying to be helpful.

Howard’s solution is a “passive help system,” which doesn’t involve alert boxes,
and therefore doesn’t interrupt the flow of data entry. This passive approach
to notifying the user does require adding a few new HT'ML elements to the
form, however.

Enter your phone number: | Flease enter a value. |

The new HTML help element represents a significant improvement over alert

boxes because it doesn’t get in the way, yet it still conveys the same information A second av‘gumcn{: to
to the user. And all it requires structurally is the addition of an HTML <span>  validateN onEm?{:\/()
tag that is named to match the form field that it sits next to. This new <span>  now passes along the
tag appears in the code for the web page form just below the input field. help text element.

<input id="phone" name="phone" type="text" size="12" /

onblur="validateNonEmpty (this, document.getElementById('phone help'));" />

new HTML element provides
a Flacc ‘Fo\r' displaying validation
help messages.

<span id="phone help" class="help"></span>

r\ The style ¢lass is used to
format the help text in a ved
—r 'Eaﬁ : ihi{ja“y italie font, although it's havd

empty but it does have an [D Lo see ved on this printed page!
that assotiates it with the

Phone number form field. These two [Ds must mateh

in order for help text 4o be
displayed for the input field.

With the span element in place that houses the help text, all that’s missing
is the code that actually displays the help message. And based upon the
new second argument to the validateNonEmpty () function, there’s a
good chance that function will be responsible for making sure the help text
gets seen by the user.
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forms and validation

A wore subtle non-empty validator

Howard’s ingenious passive help message solution reveals itself in a new The help text obiect i
and improved validateNonEmpty () function that now also handles € help text o Bcc ©

the task of setting and clearing help messages for a form field. passed into the tunction
as the second argument.

[}
v

inputField, helpText) {

function validateNonEmpty(

// See if the input value contains any text
if (inputField.value.length == 0) {

// The data is invalid, so set the help message

First make sure the

help text element exists
(hel?Tc%{: _’= null), then set
its innerH TML property to
the help message.

it (helpText 1= null)

helpText.innerHTML = "Please enter a value."-

return false;
}

else { H‘,)$ impo\r{;&n{: ‘Eo BISO
tlear the help text once
data has been enteved
into a form field.

// The data is OK, so clear the help message
if (helpText != null)
helpText.innerHTML =

return true;

That's much better...no

S o ) alert boxes...less infrusive.
Data validation in Bannerocity is now greatly improved thanks to the new

passive help approach, which still uses a healthy dose of JavaScript but in
a much cleaner way, at least in terms of streamlining the user experience.

Enter ZIP code of the locatian: Flgase erlar 8 value,
Enter the date for the message to be ﬁnm\'n:] Flease enfer & value.
Enler your NAME: |§eth Tinselman

Enter your phone number: Please gntar a value.

Enter your email address: |

Flease enfer a valve.

Name data is
present so the
help message
isn't shown.

When data is missing,
Banncroci'{:\/ now \)us{: dis?la\/s
a passive help message.
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does this fit all right?

Too much of a good thing

As it turns out, non-empty validation works great but too much data
can be as problematic as not enough. Check out Howard’s latest banner,
which reveals a new problem with the Bannerocity order form.

Only part of the banner ad.
fext is displayed on the aevial
banner... Seth and Jason ave

~ not. happy!

Hey, what's
wrong, guys?

T don't know, but
flyboy Howard is
about to get a strongly

Dude, where's
the rest of
our banner?

worded text message!

@RA“«

PQWEWR
What's wrong with this banner, and what
can be done to solve the problem?
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Size matters...

The trouble with Bannerocity is that Howard’s aerial banner can only 2‘: :ig\ ia;‘zh::‘?d
hold 32 characters but the message field on the order form has no limit. Banneroti £Y doesn't ell
Sure, it’s great that the user gets warned if they don’t enter a message at them it's a problem.

all, but a message that is too long still gets through with no problem. And

this is in fact a big problem for Howard!

Enter the banner message: |Mandango... the movie seat picker for tough guys!

Sinte there is move text
than the banner can
hold, the ad text aets
¢hopped... not 5ood9

(2

.. t X "O
he Movie seat P-‘C\( \

Attempting to show unlimited text in a limited space doesn’t work, and

ultimately results in unhappy customers... like Seth and Jason. The

solution is to validate the message field so that it has a maximum length. A

more customized help message for the new validation is also a good idea

to make sure that users understand the message size limitation. This banner text is within

/—\ the 32—¢havacter limit.

Enter the banner message: [Mandango... macho movie tickets!

The text fits on the banner
\')us{‘, Fine when it is tonstrained
within the maximum size limit.

. rpen your pencil

Write pseudocode that shows how a new Bannerocity length
validation function will work, making sure to validate both the
minimum and maximum lengths.
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the long and short of it

Jlarpen your pencil

& &]lutl{m Write pseudocode that shows how a new Bannerocity length
validation function will work, making sure to validate both the
The function aYgumcn‘f:s minimum and maximum lengths.
minLtng{h and
maxLength would be  [£ (fieldValue is shorter than minLenath OR fieldValue is longer. than maxLenath)

set to | and 32 for the
Banncroci’c\/ banner text. ...Show the help text

Validating the length of data

The role of the new validateLength () function is to check and see
if the value in a form field adheres to certain minimum and maximum
lengths. In the case of Bannerocity, the function is primarily used to limit
the length of the banner text field, although it does enforce a minimum

length of one character as well. It’s unlikely that Howard will find a client i th (mim_ength s
who wants to fly a letter L by itself, for example, but the main idea is to val IdateLi?\g inputFie|d g
make sure there are no more than 32 characters and no less than one. maxLend ?
helpText);
In addition to the minimum and maximum lengths to be enforced by
Val.idateLength ()., the function also requires two more argu.mcnts for maXLe"gfh
the input field to be validated and the help text element used to display a Th )
help message. That makes for a total of four arguments to the function. ¢ maximum amount of text

allowed in the input field.

Enter the banner message: |Mandango,”the movie seat picker for tough guys! Please enfer & value 1 to 32 characters in fength.

winlength 7 inputField helpText

The minimum amount of text The input field whose length The element i.n which help
required in the input field. is being validated. text is to be displayed.

<input id="message" name="message" type="text" size="32"
onblur="validateLength (1, 32, this, document.getElementById(‘message help’))" />

<span id="message help" class="help"></span>

The banner message
The validateLength () function takes the value of the inputField input field objeet.
argument and checks to make sure it is at least as long as minLength but
no longer than maxLength. If the value is too short or too long, a help
message 1s displayed in the helpText element on the page.
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forms and validation

QBUI.I.ET POINTS

m  Every form field is accessible as a JavaScript object. Alert boxes are a very clunky and often annoying way of

notifying users of data validation problems.

m  Within a form field object there is a property called

Torm that represents the entire form as an array of m  Apassive approach to validation help is much more
fields. intuitive and less of a hassle for users.

m The onblur eventis fired when the input focus m The length property of a string reveals the number of
leaves a form field, and is a great way to trigger a data characters in the string.

validation function.

rpen your penml
\ Finish the code for the validateLength () function, making

sure to pay close attention to the arguments being passed to it.

function validateLength (minLength, maxLength, inputField, helpText) {
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sharpen solution

N rpen your penci
’ &Iu‘hﬂn Finish the code for the validateLength () function, making

sure to pay close attention to the arguments being passed to it.
function validatelength (minLength, maxLength, inputField, helpText) {

hetk both

f»\:cmim [0 The data is invalid, so set the help message .
and marim BT =) e |
Chs S

the form | helpText.inerHTML. = "Please enter a value * + minLength + " to * + maxLength + .
Field value.

Seb the help 77 .
message to }

vebleth by T .
T S
problem.

FN hchTc‘kE_inncrHTML - un)_

clcar ‘thc ............................................................................................................................ .

help dext vebuen b

if the field

|cv\31ch is OK. } ........................................................................................................................... .
}

Message problem solved

Howard is relieved that the banner length problem is solved. The help text now ealls
Short of buying a longer banner, he didn’t have any other out 3 banner message
good options, so attacking the problem at the JavaScript level that exceeds the limit
turned out being a good idea. At least users now know the

limitations of Bannerocity banners up front before they order.

Enter the banner message: |6et your adventure on with Stick Figure Adventure! Flgase enier & value 1 to 32 characters in langth. l
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Q: What's really so wrong with alert
box validation? Don’t most people realize
that an alert box isn’t a pop-up ad?

A: While it's probably true that most
people realize a JavaScript alert box isn't a
pop-up ad, it still doesn't eliminate the fact
that alert boxes are regarded to be highly
intrusive. Anything that requires the user to
stop what they’re doing and click something
in another window is disruptive. So while
alert boxes have a place in JavaScript
programming, data validation isn't it.

Q: The usage of this in the
onblur code for form fields is still
confusing. Is the form field an object or is
the form itself an object?

A: The answer is both. Within the context
of an HTML element, the thi s keyword
refers to the element as an object. So in the
case of a form field, this is a reference
to the form field object. Within a given form
field object, there is a property called Form
that provides access to the entire form as
an object. So when you see this. form
in the onb1ur code for a form field, what
you're really seeing is a reference to the
form itself, as an object.

The purpose of this. forminthe
Bannerocity code is to gain access to the
help text element that is associated with

a particular input field. Remember that
this. formis areference to the form
object, which is also an associative array
containing all of the form fields. So you can
quickly access a field named my field
using array notation with the code this.
form["my field"]. You couldalso
use getElementById (), butthe
form approach is a little more concise.

diere are no °
Dumb Questions

Q: When a help text element is
associated within an input field, what
is the significance of the name and id
attributes of each?

A: The 1d of a help text element is
based upon the Ed/name of its associated
input field but it's not exactly the same.
More specifically, the help text ID uses

the input field ID with the text _help
tacked on to the end. The point of this
naming convention is to create a clear and
consistent connection between an input field
and the element that displays help text for
the field. In reality, you can name the help
text element IDs anything you want as long
as they are unique and get properly passed
into the validation functions.

=

".‘. = =
¢

Q: Why is it necessary to clear the
help message when data validates as
being OK in a validation function?

A: Keep in mind that the point of help
text is to give the user help when there is

a problem. If the data entered into a form
field checks out OK, there is no problem
and therefore no reason to display a help
message. And since a help message may
already be visible from an earlier validation
on the same field, the safe play is to clear
the help message any time a field validates
with good data.

Q: What happens if a help text element
isn’t provided as an argument to a
validation function?

Download at WoweBook.Com

forms validation

A: The script searches and searches for
the missing element, overheats the page,
and leaves a charred mess in the browser.
OK, not really. By design, the passive help
system in Bannerocity quietly disappears

if the text help argument isn't used in a
validation function. So the help text for the
input field just isn't shown. This means the
help text system is designed to be entirely
optional. What's nice about this approach is
that it allows help text to be used as much
or as little as desired; even with individual
fields, you aren’t forced to add a help text
element for every field on a form.

The validation code that checks to see if the
htmlText argumentis non-null is what
allows the help text element to be optional.
If the help text elementis not null, it
means the element exists and help text can
be displayed. Otherwise, it just does nothing
because the element is missing.

Q: Doesn't the size attribute of an
HTML form field already limit the length
of the field?

A: The HTML s i ze attribute only limits the
physical size of the form field on the page—it
has nothing to do with limiting how much data
is entered. As an example, the ZIP code field

in Bannerocity has its s 1 ze attribute set to

5, which means the field is sized on the page
to fit about five characters of text. It is possible
to limit the actual length of text in HTML using
the max1ength attribute, but there is

no minlength equivalent. A validation
function provides the utmost flexibility in
controlling the length of characters that may

be entered into a field, although in the case of
a ZIP code it would really be better to not only
look for five characters of text, but to also make
sure that they are five numbers. Maybe this is
something Howard should consider adding to
Banneraocity...
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where you at?

Right banner, wrong location

Howard’s online form continues to cause problems despite his best
validation efforts. This time a ZIP code has been entered incorrectly,
resulting in Howard flying around for several hours over the wrong
location. Perhaps worse than Howard’s wasted time is his unhappy
customer, Duncan, who missed out on some donut sales.

Enter ZIP code of the location: |741 2l

A capital letter |
is entered instead
O‘F ‘H\C humbcv-
9 but it Sc-{;s
misinterpreted as
the number |.

Ha ha, I couldn't have planned
that one better myself...
Duncan's banner is getting
shown in the wrong location!

In this situation, human error adds to data entry

error and creates a really big mess. The customer o

' . van

accidentally typed an I instead of the number <\ Remen 'cr , .
Duntan's ho{’,dog nemesisS

9 since the keys are near each other on the
keyboard. Howard interpreted the I'as a 1, and
ends up flying a banner over the wrong location. @v A\

How would you validate a ZIP code?
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forms and validation

Validating a ZIP code No letbers allowed.

Howard’s problem has to do with a ZIP code not getting entered
properly. At its simplest, a U.S. ZIP code consists of exactly five
numbers. So validating a ZIP code can be as simple as making sure
the user enters exactly five numbers... nothing more and nothing less.

37205 VY

Too long,

Exactly five

. harpen your pencil

Too ShOY'h~

Finish the code for the validateZIPCode () function that
validates ZIP codes to make sure they are exactly five characters
long, as well as numeric.

function validateZIPCode (inputField, helpText) {
// First see if the input value length is anything other than 5

// The data is invalid, so set the help message
if (helpText != null)
helpText.innerHTML = "Please enter exactly five digits.";

}
// Then see if the input value is a number
else if ( ) |
// The data is invalid, so set the help message
if (helpText != null)
helpText.innerHTML = "Please enter a number.";
}
else {

// The data is OK, so clear the help message
if (helpText != null)
helpText.innerHTML = "";
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sharpen solution

_ rpen Your penci
e &Iu‘hﬂﬂ Finish the code for the validateZIPCode () function that

validates ZIP codes to make sure they are exactly five characters
long, as well as numeric.

See if the length of the ZIP eode
string is an\/{‘)\ing other than 5.

function validateZIPCode (inputField, helpText) {
// First see if the input /value length is anything other than 5

if | in‘?u{:Ficld.valuc.|cn5{h =5 ) A
// The data is invalid, so set the help message
if (helpText != null)
helpText.innerHTML = "Please enter exactly five digits.";

) Lalse sinte the lenath of
b fobg < 8 cr fe e e S

// Then see if the input value is a number

— The isNaNO ‘Fuh(:{:ion thetks to
else if (  isNaN(GinputField.value) ) | see if a value is Not a Number-

// The data is invalid, so set the help message
if (helpText != null)
helpText.innerHTML = "Please enter a number.";

vetwen false; £ Retun false sinte the ZIP eode

......................... s hO{ a nu"\bCY.

else {
// The data is OK, so clear the help message
if (helpText != null)
helpText.innerHTML = "";

veturn true;
......................... RC‘EMYV\ '&V‘IAC fo ihdiéa‘tt {-’ha«t
) the ZIP tode validated oK.

It isn’'t always safe to assume postal codes are purely numeric.

If a web form is capable of receiving postal codes for addresses outside of the

WafC}l lf' U.S., then validating for a purely numeric ZIP code won'’t be such a good idea. This

. * is because plenty of other countries rely on postal codes that contain a mixture of

: letters and numbers. Additionally, full U.S. ZIP codes actually consist of 9 digits in
the form #####-###H, in which case the hyphen would make the ZIP code data non-numeric.
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forms and validation

The Bannerocity validation functions are neat and
all, but what happens if the user ignores the help messages
and clicks the Order Banner button with bad data? Does
the form still get submitted to the server?

Bad data should never make it to the server.

Yikes! All the data validation code in the world won’t matter if
the user can sidestep all of it by clicking a button and submitting
the form despite a bunch of good intentions. Bannerocity’s fatal
flaw 1s that it doesn’t subject the form fields to validation before
submitting the form, which is why bad form data is currently
capable of getting sent along to the server.

None of the data validation matters if

the user has the o\?‘{:ion o‘c i ing i
9norin rE and
submitting the form with bad da’cg any::ay.

=
pannéracity - Personalized Qnling Sky Bannérs

-

e < TBANNEROCITY |
Sz« |[BANNEROCITY

Proase onter @ vaiee 1 1o 32 charactars i leagth.
Enter the bannar MEsSEEE

Enter ZIP coda of tha lmab-:-n:‘ Pinase antor exactly fve digds. The ordﬂ. Bahnﬂ_ b H;o
date for the message (o be shown: Figaso anter & valng. u o
. Pioase sror 8 vaie L‘ci‘ds some validation
ENiBr yaur name: .
En ur phone number: | Plaasw antar & vk, €tore Fassn\a the ‘("OY'm
s |addross:| Pioaso onter @ value. data to the server.
Enter your emal :

? Oirder Banner

A veally vobust

application would also

validate the data on the

server Jus{; to be safe. Bannerocity needs another function, and its job 1s to validate all
of the form fields before submitting the form to the server for
processing. The custom placeOrder () function is tied to the

Order Banner button, and gets called to make a final round of
validation before completing the order.

<input type="button" value="Order Banner" onclick="placeOrder (this.form);" />
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place your order and look up

The placeOrder()
fimetion Up Close

function placeOrder (form) ({

if (validateLength(l, 32,

validateNonEmpty (form["date"],
validateNonEmpty (form["name"],
validateNonEmpty (form["phone"],
validateNonEmpty (form["email"],

// Submit the order to the server

The function c%\?cc{',s a form ob\')cc{: to
be passed as its only av ument so that
it ean ateess individual form fields.

form["message"],
validateZIPCode (form["zipcode"], form["zipcode help"]) &&
form["date help"]) &&
form["name help"]) &&

form["phone help"]) &&

Each form field and help
text element is attessed

through the form object
using arra\/ notation.

form["message help"]) &&

Most of the Lunetion
is one big if/else
X—— statement that calls
validation funttions on
eath form field.

form["email help"])) {

The submit() method is called to

form.submit () ; submit the form to the server if
the form fields validate OK.
} else {
alert ("I'm sorry but there is something wrong with the order information.");

} A validation problem when placing
b an order is signi(:icah{: enough to

warrant an alert box.

therejare no
b Questions

Q: How does the placeOrder () function control
whether or not the form gets submitted to the server?

A: First off, the 1 /e 1se statement in the function is structured
so that the conditional involves a validation of every field in the form,
which means if any of the form data is invalid, the e 1 se clause

will run. The e1se clause only contains a call to the alert ()
function, so nothing else happens if the function makes it into this
clause. On the other hand, if the data validates OK, the submit ()
method is called on the Form object, which submits the form to the
server. So the submission of the form to the server is controlled by
calling or not calling the form's sulomit () method. This method is
the JavaScript equivalent of an HTML submit button.

314 Chapter 7

Q: | thought alert boxes were bad for data validation. What's
the deal?

A: In many cases they are, but the real issue here is when it's OK
to interrupt the flow of a page to display a pop-up message (alert)
and require the user to read a message and click OK. Since the
Order Banner button is only clicked when the user intends to submit
an order, it's worth making sure they know there is a problem with
the data. So in this case the problem is severe enough that an alert
is appropriate. And don't forget that passive help messages are still
displayed to help guide the user to a fix.
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forms and validation

Timing is everything...date validation

Unfortunately, Howard’s ZIP code and form submission validation fixes
provide only a fleeting sense of relief because there is now an entirely
new problem. He no longer flies over the wrong location thanks to
validated ZIP codes, but now he finds himself sometimes flying banners

on the wrong date, which is perhaps even worse. Something is amiss
with the fly dates that are being entered...

A typo vesulted in 3 date tontaining
the letter o instead of 2 9..it seems

Enter the date for the message ta be shown: | 05/ 10/2008 ' no one £an {:\/\76 a9 ¢°"'“‘"H\/'

Howard interpreted the
letter o as a zevo, and flew
on the |Oth instead of the

~ll intended date, the [9¢h.
w{ |

Sunday Monday Tuesday |Wednesday Thursday Friday \Saturday

1 2 3

310.
7 8

Well, here it is € o
Monday and T see no o

trace of my banner! o
T s B R L
Cﬁ\/\_‘
(o)

18| & 10 20 21 22 23 24

\Q\VI

o

s — @vtnw 30l 31
vaweEw

How could Howard validate the fly date form field so that
dates conform to a specific pattern, such as MM/DD/YYYY?

Ellie is not a
ha\’P\/ tustomer-.
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dating issues

Validating a date

Howard apparently isn’t going to get by with just checking to see if the user
entered data into the date field—he’s going to have to actually check to see

if a valid date has been entered. The key to validating a date is deciding on a
specific date format, and then enforcing it. A common date format involves
specifying the two-digit month, then the two-digit day, then the four-digit year,
separated by slashes.

The Yyear tonsists of four
MM/DD/YYYY S — tharschers. wed hate to
\ércafc a Y3K problem!

The month and Eath portion of the w

i b
day tonsist of two date is separated by -

3 forward slash. " the date for the message to be shown: [05/1 0/2008
charac{ers eath.

Nailing down a format for a date is the easy part... coming up with code to
validate a piece of data against that format is where things get messy. There
are some powerful string functions that make it possible to tear a string

apart based upon a certain character, such as a forward slash. But it’s a fairly
complex endeavor breaking apart a string into pieces and then analyzing each
piece to make sure it is numeric and that it adheres to a certain length. It’s
kind of like the ZIP code validation challenge taken to the extreme.

Let’s work through the steps of how a date validation function might work: o "05/10/2008"
o Break apart the form field value into a collection of substrings, "OE( \ ''2008"
using a forward slash as the basis for separating the string. "1o"

9 Analyze the month substring to make sure it is exactly two I
characters in length and that it is a number. 05 \Two thavatters
and a numbcr-.-OK-

e Analyze the day substring to make sure it is exactly two

characters in length and that it is a number. 10[\ Two tharacters
e . K L. Iy £ bu‘l: hO‘E a
Analyze the year substring to make sure it is exactly four 5008 numb. ev..problem/

characters in length and that it is a number.

Four tharacters
and 3 number..OK.

e Ignore any other data following the second forward slash. ‘

While this series of steps isn’t necessarily nightmarish from a coding
perspective, it seems like an awful lot of work to validate a relatively e
simple pattern. A No trailing data.
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forms and validation

Wouldn't it be dreamy if there was a
better way to validate data than hacking
apart strings...A girl can dream, can't she?
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haven’t you heard that

Regular expressions arent “reqular”

JavaScript happens to have an extremely powerful built-in tool called a
regular expression that is designed specifically for matching patterns
in text. A regular expression allows you to create a pattern and then apply
it to a string of text, searching for a match much like a suspect in a police
lineup... but with more cooperative characters!

No worries... I'm always
ready for trouble. T have
my alibi right here!

There must
be some kind
of mix up.

I don't see the
point in any of this.
When can I leave?

Sounds like a case of height, hair
style, and vision profiling to me...

Pattern = Tall, no glasses, short hair

. C The 4\>a£{:crn .'mvolvcs

A t'egulal‘ eXPr ess10n ?2\/5!(,31 attributes
ot a person.

is used to match

Patterns in text.

The pattern describes physical properties of a person that are then
matched against actual people. Regular expressions allow you to do the
same kind of pattern matching with strings.

318

Download at WoweBook.Com



forms and validation

Regular expressions define patterns to match

Just as a pattern for a police lineup might involve the height,
hair style, and other physical attributes of a person, a text
pattern involves a certain sequence of characters, such as five
numbers in a row. Wait a minute, that sounds like a familiar
pattern... a ZIP code maybe?

Contains a

letter. \ Too few digits. \

Pattern = ##tt <

The pPattern involves
a sequente of exactly
five numerie digits.

A match!

\ |

AN
\

“A3492" 5280

"37205"

'007JB""

"741265"

l

\

Cov\‘{‘,aihS ‘C‘E‘{',CY'S' /

N Too many digits.

Unfortunately, turning the five-digit pattern The string must start with
for a ZIP code into a regular expression the defined \78{:{6“": no The sinale dia:
isn’t all that intuitive. This is because regular non—digit is allowed. e single digit must

expressions rely on a very compact, and

also somewhat cryptic syntax for describing

patterns of text. It’s not easy to immediately pattern — / /\\d {5}$ /

see that this regular expression can be used to
match a five-digit ZIP code:

All vegular expre
ave entlosed by
Lorward slashes.

Pipe down over there. I'm
trying to see a pattern.

vepeat 5 times.

SIhS,C wi‘H’\ .H,“‘S Ya-t{:crn.

numevié disi{;_

stuff seems a bit overwhelming.

It will make a lot more sense as we work
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regular expression break down

Regular expressions exposed

Creating a regular expression is sort of like creating a string
literal except that the regular expression appears inside of
forward slashes (/7) instead of inside quotes or apostrophes.

|7/§+ é Expression }+ 3 /'

A paiv of forward
slashes is used to entlose
a vegular expression.

Regular expressions
always start and end
with a forward slash.

Within the expression itself, a collection of special symbols known as
metacharacters are used in conjunction with letters and numbers

to create highly descriptive text patterns. The good news is that it isn’t
necessary to know every nuance of the regular expression “language” in
order to create practical regular expressions. Following are some of the
more commonly used regular expression metacharacters:

l/—\ Yes, it's Just a peviod.

Match any character
other than a newline.

\d f\ Mary metacharatters

Match any numeric digit.
very diffevent than
the forward slashes
used to entlose a

\w vegular expression.

Match any alphanumeric
(letter or number) character.

start with a backslash...

Whitespate intludes

\S A/_\ spaces, {abs, newlines,

. and veturns.
Match a whitespace

character.

[\ The string being
N matehed can’t have
any text preceding
the pattern.

The string must begin
with the pattern.

$ <

The yaH,cw\ mus{; bc Jchc
very last thavatters in
the string.

The string must end
with the pattern.

Although these descriptions of the regular expression metacharacters
are accurate, the metacharacters are much easier to understand when
examined in the context of a real pattern...
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forms and validation

Metacharacters represent more than one literal character

/./
/\w/
Ay\\i smg\c
Any single tharacter.
a'Fhahumcri{,
thavaeter. "
/ ""0p"" Metacharacters are
/"™"\d/ syml)ols used to
< One digit ot N/ — construct re gular
the bcg'lv\ning .
of 2 shring A single digit. eXPI'eSSIOHS.
So there are several different approaches available in regular
expressions for matching a single character. But what about strings that Nd/

contain more than one character? Following are some more practical
pattern matching scenarios:

/cat$/ .'2n ite" Two dlgl{',s at the
end of 3 sbrmg
“eat” aﬂ?cav‘m " Ch22
cat \d\d$/

at the end o 'y T

string...no ma{‘,chcs,l 007 \
Three diai

One digi{‘, at ; ree |.3I£s

ch g "1“) /~cat/

o strino.

a string /™\d/ “eat” appearing at the j
\_/’ /\d\d\d/ begmnmg of a ‘JC”"S

Write a regular expression that matches a full U.S. ZIP code, which takes the form
E;?.e . #4444 4444, and must appear by itself.

you are here » 321
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Exercise

with the pattern.

expression with a
forward slash.

Matehes exactly
ive digi{;s in @ row.

Write a regular expression that matches a full U.S. ZIP code, which takes the form
#4444 #4444, and must appear by itself.

The s{ring must stavrt

/AN \d\d\d\ds/

S‘{:&V‘Jc H\c ch“lav._j ............

The string must end
with the pattern.

\‘ Close the vegular expression
(\ with another £orward slash.
'\&—/—\ Matthes exaetly

The hyphen has no special  four digits in a vow.
meaning heve... it's just

a hyphen separating the

numbers in the ZIP code.

Prilling into regular expressions: quantifiers

Any text that isn’t a metacharacter is matched as-is in a regular expression,
meaning that /howard/ matches the text "howard" in any part of a

string. Additionally, there are some other regular expression constructs called
quantifiers that further refine patterns. Quantifiers are applied to sub-patterns
that precede them within a regular expression, and provide control over how
many times a sub-pattern appears in a pattern.

x € \The sub—pattern is

optional, and ¢an appear
any number of times.

{n} ——

Preceding sub-pattern
must appear exactly n
times in a row.

Control exattly how many

Preceding sub-pattern must
appear 0 or more times.

The sub—patteen is
vequived, and tan appear

+k/_‘

Limes a sub—pattern tan appear:

Preceding sub-pattern must any number o times.

appear 1 or more times.

The sub—pattern is
optional, but can

onl\/ appear onte if
it does appear.

L

Preceding sub-pattern must
appear 0 or 1 time.

322 Chapter 7

Although not technically a quantifier,
paventheses are used to group together
sub—patterns muth as you group
together mathematical expressions.

()/

Group characters and/or
metacharacters together in
a sub-pattern.
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Pattern quantification

Quantifiers allow regular expressions to be written much more concisely
than with metacharacters alone. Instead of repeating sub-patterns P

explicitly, a quantifier can specify exactly how many times a sub-pattern Quaﬂtl{lers COﬂtrOl
should appear. As an example, the following pattern matches a ZIP code tlle nu ml)el" 0 {

using quantifiers:

/™\A{5}-\d{4}$/ With the help of the {} .
\ ‘7 (4
\_>/—v\uan’ci§icr, it's no longer N aPPeaI'S n a
necessary to list out each digit. re gUlaI' eXPl‘QSSiOn,

It’s possible to get very creative with metacharacters and quantifiers to

times a sul)-pattern

create quite powerful regular expressions that match just about anything
that can appear in a string.

/-+/ 22

N\w*/ /(Hot)? ?Donuts/
Ah\/ tharacter must appear )

Matehes any number of one or more times..matehes Matehes either :‘Dom{:s

alphanumerit thavatters, a non—empty string, ot Domte”

intluding an Cm\?{:\/ s{‘xing!

,‘ .. ,;'T_i:__'_p_ ‘* +

+ WHAT'S M?MF:}!FQII‘T

Match each regular expression metacharacter or quantifier to what it
does within a pattern.

- The pattern finishes at the end of the string:

W The sub-pattern is optional, and can
appear any number of times.

$ Match any alphanumeric (letter or number)
character.

\d

Match any character other than a newline.

Match any numeric digit.

The sub-pattern is required, and can
appear any number of times.
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ask

. _* N

+ WHAT'S MY PURPOSET?
-] -*-

Match each regular expression metacharacter or quantifier to what it
does within a pattern.

- The pattern finishes at the end of the string.

VN

The sub-pattern is optional, and can
appear any number of times.

$ Match any alphanumeric (letter or number)
character.

\d )
Match any character other than a newline.

+ T
Match any numeric digit.

*

The sub-pattern is required, and can

appear any number of times.

Q- Is a regular expression a string?

A: No. You can think of a regular
expression more as a description of a
string, or at least a description of part of a
string. Regular expressions are closely tied
to strings, and are used to match patterns of
text that appear in strings, but they are not
strings themselves.

Q: Can regular expressions be applied
to other kinds of data?

A: No, regular expressions are designed
solely for matching patterns of characters
within a string of text, so they only apply

to strings. But that doesn't limit them from
being extremely useful in carrying out
complex text-matching tasks that would be
extremely difficult using strings alone.

324
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Dumb Questions

Q: What happens if you want to match
a metacharacter, such as a dollar sign?

A: Similar to JavaScript strings,
characters with special meaning in regular
expressions can be escaped with a
backslash. So to match a dollar sign within
a regular expression, you would specify
the $ character as \ $. This same rule
applies to any other character that has a
special meaning within a regular expression,
such as ”, *, and +, to name a few. Any
character that doesn't have a special
meaning can be placed directly in a regular
expression with no special formatting.

Q: Do regular expressions have
anything to do with data validation?
Weren't we originally trying to validate a
date form field in Bannerocity?

Download at WoweBook.Com

A: Ah, patience, young Jedi. Soon use
regular expressions you will. Yes, the reason
for this little detour into regular expressions
is to work out a way to validate data with a
complex format, such as a date or an email
address. Bannerocity still needs plenty of
help on the data formatting front, so there
will be plenty of opportunities to apply
regular expressions. Just hang in there a
little while longer.

Q,- How are regular expressions used
in JavaScript?

A: We're getting there...really! Regular
expressions are represented in JavaScript
by an object, which supports several
methods for using regular expressions to
match patterns within strings.




Head First: So you're the one I keep hearing about
who is capable of looking into strings and recognizing
patterns. Is that true?

Regular Expression: Yes, I'm a code breaker of
sorts, able to look at a string of text and immediately
pick apart patterns. The CIA could really use a guy like
me... but they haven’t returned my calls.

Head First: So you have an interest in spying?

Regular Expression: No, I just love looking for
patterns in text. In fact, I am a pattern, any pattern.
Just give me some parameters about what you’re
looking for and I'll find it, or at least let you know
whether it exists in a string or not.

Head First: Sounds great, but can’t the indexOf ()
method of the String object already handle string
searching?

Regular Expression: Please tell me you didn’t just
go there... that amateur doesn’t know the first thing
about patterns. Look, if you need a painfully simple
search feature that just looks for the word “lame” in a
string, then indexOf () is your answer. Otherwise,
you’re going to quickly realize that indexOf () falls
way short of doing anything serious when it comes to
analyzing strings.

Head First: But isn’t a string search a form of pattern
matching?

Regular Expression: Yes, and walking to the
mailbox is a form of exercise but you don’t see it in the
Olympics... yet. My point is that a simple string search
is really the most simplistic form of pattern matching
possible—the pattern is a static word or phrase. Now
consider something like a date or a web site URL.
Those are true patterns because although they adhere
to strict formats, the specifics of what is being searched
for is not static.

forms

Maskter of Patlerns

This week’s interview:
The cryptic but powerful
regular expression

Head First: I think I see what you mean. A pattern is
a description of text that can appear in a string but
not necessarily the text itself?

Regular Expression: Exactly. It’s like if T ask you

to let me know when a person walks by who is tall, has
short hair, and no glasses. That is a description of a
person but not an actual person. If a guy named Alan
walks by matching that description, we can say that the
pattern has been matched. But there could be plenty of
other people who also match that description. Without
patterns, we wouldn’t be able to look for a person based
upon a description—we’d have to look for an actual
person. So the difference between searching for a
specific piece of text using indexOf () and matching
a pattern using me is the difference between looking for
Alan or looking for a person who is tall, has short hair,
and no glasses.

Head First: That makes sense now. But how does
pattern matching apply to data validation?

Regular Expression: Well, validating data is
primarily about making sure data fits a certain
preconceived format, or pattern. So my job is to take a
pattern and see if a string of text conforms to it. If so,
then the data is considered valid. Otherwise, the data is
bad.

Head First: So is there a different regular expression
for matching different kinds of data?

Regular Expression: Oh yes. And that’s really
where most of the work takes place in using me to
validate data—coming up with a regular expression that
successfully models a data format.

Head First: That is very interesting. I appreciate you
explaining the role you play in data validation.

Regular Expression: No problem. I often have to
explain myself...I suppose that’s a behavioral pattern.
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regular expressions get validation

Validating data with regular expressions

As thrilling as it may be to create regular expressions purely for the sake

The test() method of

of seeing patterns in text, we have a pressing need for regular expressions tl’le RegEXP Ol)]ect
to help validate the date field in Bannerocity and get Howard back in .

the air. A regular expression in JavaScript is represented by the RegExp 15 useJ to test a
object, which includes a method called test () thatis the key to using . { l
regular expressions for data validation. The test () method checks for str lng orar egu ar

the existence of a pattern within a string.

expression pattern.

i This object literal automaticall
The veoular expression ) y
ma{u:hegs a 5-digit treates a RegEx object. The value of an input
ZIP code. field, a string, is passed

into the method.
var regex = /~\d{5}$/;

if (!regex.test (inputField.value) )</j
/\The ZIP [code is invalid!

1€ the test) method The veturn value of Jccsjc(? is true
veturns false, the P‘;_{:_ﬁcrh The test() method is if {.:hc ?a{igcrn m{;{\:chc.s with the
failed and the data is called on the vegular string, or talse otherwise.

invalid.

expression ob\')cé‘{;

Although we could make a call to the test () method inside of each
different validation function, there is an opportunity to create a general
regular expression-based validation function that more specific functions
can call to do the generic validation work. The following steps must be
carried out by the general validateRegEx () function:

o Perform a test on the regular expression that is passed as an
argument, using the input string that is also passed in.

e If the pattern matches, set the help message to the help text
that is passed as an argument, and then return false.

ex,
| idateRegEx(reg
VainputStr, helpText,

nel pMessage) E

e If the pattern doesn’t match, clear the help message and
return true.

Now all that’s missing is the code for the function, which as it turns
out, isn’t so bad. In fact, the vast majority of this code already
appeared in the other validation functions, so validateRegEx () is
as much about code reuse as it is about creating an all-purpose regular
expression validator.
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The vegular expression,
input s{:\ring, help message
text, and help messaae

1idateRegEx (regex, inputStr, helpText, helpMessage) | P 9
function valida

element are all passed in
as aVrSumCh‘[',S.

// See if the inputstr data validates OK

if (lregex.test(inputStr)) { /

he data 1s inva id sO se he help essage a 1d return false
// ’

if (helpText 1= null)

. = Messadge;
] helpText.lnnerHTML helpMes g{\ l,(: +he test ‘F&ils, the

. data is invalid, so the help
message text is displa\/cd

The vegular expression
is tested aga'ms£ the
'm?u‘(: S{;V"mg.

}

else {

true
// The data 1is OK, so clear the help message and return
if (helpText 1= null)
helpText.innerHTML =""; &
return true; l‘(: the data cheeks out OK,
} the help message is ¢leaved.

¥

N q@ipen your penci

Write the code for the validateDate () function, which calls

both validateNonEmpty () and validateRegEx () to
validate the date form field in Bannerocity. Hint: The function

accepts two arguments, the date input field and its related help
text element.

you are here » 327
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sharpen solution

_ rpen Your penci
v &Iu‘hﬂn Write the code for the validateDate () function, which calls

both validateNonEmpty () and validateRegEx () to

The valida’chonEm?{:\/() validate the date form field in Bannerocity. Hint: The function
function is ealled fivst Lo make accepts two arguments, the date input field and its related help
sure the field isn't empty. text element.

The date vegular if (NalidateNonEmpty(inputField, helpText))

eXpression is

passed into the  coor T RIS e
validateReqEx()
unt‘{‘,ion. ..................................................................................................................
ovvoiPlease enter a date Chor example, OI/I4/1975)"% ™ ...
Cince foruardt o T spcc-al B rcgular e
meaning in vegular expressions, they metacharatters and quantifiers to enforee
have to be escaped with a backslash. the MM/DD/YYYY format.

m\

Tt might be a good
idea to also allow
people o enter the

year as only two digits.

ﬁ

[t's debatable whether
your sevipts will still be
used in the year 2100.

Y2100 is a long way away...

Knowing that we won’t change centuries again for quite some time, it’s
probably OK to allow users to enter the year as two digits instead of

four. Realistically, it’s unlikely that any JavaScript code written today will
survive the 90 or so years it will take to present a problem. Howard briefly
considered a strict approach to future-proofing Bannerocity by sticking
with four-digit years, and then decided that he can live with a tweak later
if the code is still in use at the turn of the next century.
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b Questions

Dum

Q: Why is it necessary to call the validateNonEmpty ()
functionin validateDate () ? Doesn’t the regular
expression already factor in empty data?

- Yes, the regular expression does inherently validate the date
to make sure it isn't empty, and the non-empty validation could be
removed and the date would still get validated just fine. However, by
first checking to see if data has been entered, the page becomes
more intuitive to the user, offering up specific help messages based
upon the particular validation problem. If no data has been entered,
a different message is displayed then if an invalid date has been
entered. The end result is a passive help system that feels as if
it guides the user through filling out the form. This subtle usability
enhancement seems to be a worthy tradeoff for how little extra code
is required.

Matching mins and maxes

The {} quantifier accepts a number that determines how many times
a sub-pattern can appear in a string. There is another version of this
quantifier that takes two numbers, which specify the minimum and
maximum number of times a sub-pattern can appear. This provides

a handy way to fine-tune the presence of a sub-pattern.

Control how many times a

forms validation

Q,: What if | really want to future-proof my script code? Is that
a problem?

- No, not at all. It's rarely a problem attempting to anticipate
future needs and writing code that can adapt to those needs. In the
case of Bannerocity, a four-year date field is certainly more future-
proof than the two-year version. And keep in mind that if you really
wanted to be crafty, you could allow the user to enter only two digits,
and then prepend the number of the century to those digits behind
the scenes. So the effect on the form is a two-digit year but the date
is actually being stored as a four-digit year.

Not all dates are
in the format
MM/DD/YYYY.

It's not necessarily
safe to assume
that all users are comfortable
entering dates as MM/DD/YYYY.
Many parts of the world reverse
the months and days so that the
format is DD/MM/YYYY.

H=,

Watch it!

{m in max} «— sub—pattern tan appear as a

minimum and maximum range.

Preceding sub-pattern must appear
at least min times in a row but no
more than max times.

/™N\w{5,8}$/

Somc Passwords allow between five and
eight alphanumerie tharacters, which is

b Pchccc{: for the min/max {} quan{i«cicr.

_ q@;pen your penci

Rewrite the regular expression used in the validateDate ()
function so that it allows both 2-digit years and 4-digit years.
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sharpen solution

harpen your pencil
& Sollffmn

The min/max version of the

and maximum number of year \_/,
digits allowed in the date.

{} quantifier sets the mmnan, £ NRINZINZ AN

Rewrite the regular expression used in the validateDate ()
function so that it allows both 2-digit years and 4-digit years.

Hang on a second. It looks as if the
new date validation code also allows 3-digit
years? That doesn't make much sense...

The date vegular expression
matehes 3 dn?rl: years as
OK..not 9ood!

Enter the date far the message to be shawn: | 03/01/200 '

No amount of revisionist history
can add JavaScript support to the
first through tenth centuries.

And since it wasn’t supported back then, there’s
no reason to allow users to enter the year part
of a date in the hundreds. In fact, there’s no
need to let users order aerial banners at any
point in the past if we can possibly help it. So
eliminating 3-digit years from the validation
code is an important fix, and will help prevent
Howard from facing an onslaught of new
Bannerocity data entry problems.
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Q BULLET POINTS —

Aregular expression
matches a pattern of text
in a string, and is enclosed
within forward slashes.

In addition to normal text,
regular expressions are built
out of metacharacters and
quantifiers, which provide
careful control over how a
text pattern is matched.

In JavaScript, regular
expressions are supported
by the built-in RegExp
object, but it is rarely

seen because regular
expressions are typically
created as literals.

The test () method in the
RegExp object is used to
a test a regular expression
pattern on a string of text.




forms and validation

Eliminating three-digit years with this...or that

Another very useful metacharacter in the regular expression toolbox is the alternation
metacharacter, which looks and works a lot like the logical OR operator in JavaScript.
Unlike the JavaScript OR operator, the alternation metacharacter involves only one
vertical bar, |, but it does allow a pattern to specify a list of alternate sub-patterns. In
other words, the pattern will successfully match if any of the alternate sub-patterns
match. This is a lot like the logical OR operator because it’s basically saying “this, or
this, or this...”

this The alternation metatharacter
I'that S provides a handy way to
Lhe pattern matches if the specify alternate matehes.
this sub-pattern or the

that sub-pattern match.

/small |medium|large/

Multiple possibilities ean be
specified using more than one

A simple choice of  ing more than ©
two, this Fa{;{;ﬂ.n alternation me v

matehes both “ved
Fi”" and “blue Fi“".

/(red|blue) pill/

harpm your pencil

Rewrite the regular expression used in the validateDate ()
function one more time, and this time make sure the year can
only be 2 digits or 4 digits, and nothing else.
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is this your real number?
N Q‘Q§rpen your pencil
2 Solution

The altevnation metacharacter
D g accept bogy et A LESE

2-digit and 4 -digit years. \_/

Leave nothing to chance

Howard really likes the new, robust date validator that relies on regular
expressions for precise pattern matching In fact, he likes the validator
so much that he wants to move forward and use regular expressions to

validate the remaining two fields on the Bannerocity form: the phone
number and email address.

Rewrite the regular expression used in the validateDate ()
function one more time, and this time make sure the year can
only be 2 digits or 4 digits, and nothing else.

Looking good...but

ano Bannerocity - Personalized Online Sky Banners T want more!

—_—

;;%;’*[BANNERDC[TY
:1\ .

—_— =

Enfter the banner mamaga:WFandango...macho movie tickets!
Enter ZIF code of the Iecation: ﬁ 0012 o
Enter the date for the message to De Shown. |03/1 1/200 Flease enter a date (for exampie, 01/14/1973).
Enter your name: |

Enter your phone numbaer: ‘

Enter your email address: |

Order Banner

The date form field is now validated using
a vegular expression, which is very aceurate
about Ch‘("oY‘CinS the date ('\o\rma'{:-

Howard’s idea about validating the phone number and email address on
the Bannerocity order form is a very good one, but it does mean we’ll

need to cook up some new regular expressions to successfully reign in
those data formats.
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Can you hear me now? Phone number
validation

From a validation perspective, phone numbers aren’t too terribly difficult to
grasp because they follow such a rigid format. Of course, without regular
expressions, they would still involve a fair amount of string hacking, but

regular expressions make phone numbers a breeze to validate. Phone
numbers in the U.S. conform to the following pattern:

Pattern = ###-###-####\gm Howard doesn't plan

on (:l\/ing outside of his lotal
avea, it's safe 4o assume a
By changing the dashes in the phone number pattern to slashes and U.S. phone number format.
tweaking the number of digits, it becomes apparent that the phone
number pattern is very similar to the date pattern.
The date F&H:e\rn tonforms 3
date to MM/DD/YYYY o
MM/DD/\/\/ using the \d

/™N\A{2N\/N\d{2N\/N\d{2,4}$/ metachavacter and {} quantifier.

The phone number pattern is similar to

the date pattern c%ce‘?{ it uses h Phcns //\\d{3 _\d 3 —\d 4 /
‘{‘)OCSC?a\ra‘EC a di‘“t\rcn{: number o digi{s. } { } { }$

The validatePhone () function becomes fairly predictable thanks to the
phone number regular expression and the validateRegEx () function.

function validatePhone (inputField, helpText) {
// First see if the input value contains data
if (!validateNonEmpty (inputField, helpText))

return false;

// Then see if the input value is a phone number
return validateRegEx (/~\d{3}-\d{3}-\d{4}s/,
inputField.value, helpText,

"Please enter a phone number (for example, 123-456-7890).");
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was that dot com or dot org?

You've got wail: validating email

With the phone number validation task nailed down, Howard’s final
challenge is to validate the email address field on the Bannerocity form.
Like any other data, the key to validating an email address is to break the
format down to a consistent pattern that can be modeled using a regular
expression.

2 or 3 tharacter
alphanumerie.

Pattern = LocalName@DomainPrefix.DomainSuffix

R Sy

That doesn’t look too bad—an email address is just three pieces of Alphanumevic.
alphanumeric text with an at symbol (@) and a period thrown in.

howard@bannerocity.com /

sales@duncansdonuts com

All of these email addvresses

tonform to the email Pa'H:th
&iw wovk is done heve...or is it?

puzzler@youcube.ca

Creating a regular expression to match this email pattern is fairly

straightforward considering that everything is so predictable. The peviod must be estaped
since it is a special character

The email address must in vegular expressions.

start with one or move

The email addvess must

I m
a ?hanu evi¢ thavacters. //\\W+@\W+\ \W{ 2 3 }$/ end with 3 2 3
— OY' —
/R '\/\ Lharac{:cr a'FI’\ahumCY‘ld

Following the @ symbol, one or move
alphanumerie tharacters appear-
Although this pattern does the job, something
seems amiss. Do all email addresses truly

adhere to such a predictable format? . @Bw A‘N
PQWEWR

What other variations of the email pattern
are possible? Think about all the different
email addresses you’ve ever seen.
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forms and validation

The exception is the rule

Email addresses are actually more complex than they appear to be at first
glance. There are quite a few variations on the basic email format that
have to be considered when formulating a reliable email pattern for data
validation. Here are some examples of perfectly valid email addresses:

‘ cube_love rs@youcube.ca
k aviator. -
\,\ Undevstore in ‘ howard@banneroc|ty_ oo
the lotal name. 1\ — '

Peviod in the
rocky@i-rock.mobi local name.

/ i -love-donuts@duncansdonuts.com
. Four characters in
Hyphen in the the domain . fhe

domain name \’ch'*' H)’Phcns in the

local name.

Wow, we really need a
way to match optional
characters to validate
email addresses.

Plus sign in

| name.
| uby@youcube .com.nz ' the lotal name

Extra domain suffixes,

which is veally Jjust extra
peviods in the domain name.

Email addresses present the need to match optional
characters in a pattern.

As it turns out, there are several different optional characters that can be
sprinkled throughout the parts of an email address that we previously
handled as purely alphanumeric. We need a way to incorporate such
optional characters into a pattern...
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a cast of

Matching optional characters from a set

Another very handy regular feature that directly affects the email

address pattern is character classes, which allow you to create tightly

controlled sub-patterns within a pattern. More specifically, character

classes excel at establishing rules where optional characters play heavily
into a sub-pattern. You can think of a character class as a set of rules for

matching a single character.

[CharacterClass]

CharacterClass 1s a set of regular
expression rules for matching a
single character.

Chavatter tlasses ave
always entlosed within
square brackets.

Within a character class, every character listed is considered legal for the
character match, kind of like how the alternation between metacharacters Cllaracter classes

lets you build a list of alternate sub-patterns. However, the result of a

character class 1s always a match for a single character unless the character 0‘[{91" an e{‘[icient Way

class is followed by a quantifier. A few examples will help put character

classes into perspective.”

nr d i g [ B |
Both strings are matthes
for the pattern.

'l(leQJ'l

/d[iulg/

/\NSNA[\d\.]*/

3.50"

e $ 5 ny
All of these Finantial 1] $ R
strings mateh the pattern 19 - 95
Character classes are exactly what we need to whip

the email address pattern into shape and add email
validation to Bannerocity...

336

to control oPtional
characters in a regular
expression Pattern.

Don’t forget to escape
special characters in
) ol regular expressions.
Wﬂf@l’l it Characters that have
: special meaning in
regular expressions must be escaped
to include the actual character in a
regular expression. Escape one of the
following characters by preceding it with
a backslash (\): [\"$. 2%+ ().
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forms and validation

Constructing an email validator

It’s now possible to create a much more robust pattern for email addresses
by factoring in all of the possible optional characters that can appear in

the local name and domain name. This part of the email addvess

tan appear one or move Limes.
A

f N
Pattern = LocalName@DomainPrefix.DomainSuffix

~

. 2—; 3": v
Any alphanumerie, as Any a:rhammcwé; The period is z‘—t/charac’cero
wellas ., —, |, and +. as well as — Considered part of alphanumerit,

the domain suffix. preceded by a
Keep in mind that there are many different ways to approach the creation period.
of patterns, including the email address pattern. It can be surprisingly
tough to create a pattern that successfully addresses every little nuance of
a particular data format. We’ve already experienced how once the general

pattern design 1s worked out, translating it to an actual regular expression
1s fairly straightforward.

_ rpen your pencal
vy Finish the missing code for the validateEmail () function,

which is used to validate an email address in Bannerocity.

function validateEmail (inputField, helpText) {
// First see if the input value contains data

if (! (inputField, helpText))

return false;

// Then see if the input value is an email address

return validateRegEx (

inputField.value, helpText,

you are here » 337
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sharpen solution

N W your penci
v salutwn Finish the missing code for the validateEmail () function,

which is used to validate an email address in Bannerocity.

function validateEmail (inputField, helpText) {

// First see if the input value contains data

if (1 validateNonEmpty (inputField, helpText)) The email vegular expression uses "“,’*
................................. . . of the rcgular expression tricks we've
return false; The valida{'.CNOV\E"‘\"b/() Lunetion is still learned o validate an email addvess.

called initially to eheck for a lack of data.

The domain name
suffix tan be 2
/M\w\.— \+J+@E\w-—]+(\.\w{2.,4‘})+,"/ to & alphanumerie

B Y A T T R A S A A

// Then see if the input value is an email address

return validateRegEx (

tharacters at the
inputField.value, helpText, end o('\ the S‘bring.
“Please enter an email address (for example, johndoe@acmeeom).” )i
The lotal name tan be an alyhanu:c;iﬂ) H—‘ the email validation ‘cails; a hel
as well as , - _ and +'_ and wmust be message is displayed that elavifies
at the start of the string, the input format with an example.

A bulletproof Bannerocity form

The aerial banner order data collection in Bannerocity is now sheer
perfection thanks to some intense validation efforts. Howard is so
excited that he has decided to fly a banner ad of his very own.

Howard is thrilled that

he ¢an get back 1o — Y ' 4 ‘“

what he loves...£lying! .

/ ¥

Enter the hanner message: |Mandango...macho movi//'& £ts! The phone number and email addvess Fields now
Enter ZIP code of the location: (10012 f validate aceording to very striet data formats.
Enter the date for the message to be shown: (03/11/2059

Enter your name: | Seth Tinselman
Enter your phone number: l212) 555-5339 Please snier a phane number (for example, 123-455-7350).
Enter your email address: setht@mandango PAlpase enler an email address (for example, johndee@acme.com),

_Order Banner |

338 Chapter 7
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forms and validation

* JavaScripteross

Here’s a pattern you might recognize... a crossword
puzzle! No validation required—just a few answers.

SEEEEE
ANEEEENE

S |
ANEEEEAEEEEEEE
H AEEE

e

| AEEEEENE
AEEEEEEEEE B

Across Down

1. The JavaScript object that supports regular expressions. 1. Used to match patterns of text.

2. Triggered when the data in a form field changes. 3. Do this to form data to make sure it is legit.

4. A handy way to specify optional characters in a regular 5. The method used to match a string with a regular expression.
expression. 6. Triggered when the user leaves a form field.

7. This object contains all of the individual fields in a form. 8. HTML attribute that uniquely identifies a field within a form.
9. A special character in a regular expression. 11. Handy in many cases but usually not the best way to notify
10. A description of a data format. the user about invalid data.

12. This kind of validation checks to make sure a form field has

data.

13. Controls how many times a sub-pattern appears in a regular

expression.
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JavaScriptcross solution

m JavaSeripteross Solution

RIE[CEIX|P
0N CIH AINGE

v v
ﬂﬂﬂﬂﬁﬂgﬂﬂclﬂﬂﬂ
L
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forms and validation

B Pagebewes [N

Fold the page vertically w4y Joes JavaScript bring to Web forms?
to line up the two brains

and solve the riddle.
‘%— [t's a meeting of the minds/ e—— o

“"Mandango. . .the movie seat picker for tough guys!" "_..macho movie seats!"

105012 100012

! March 11, 2009
(212) 555-5339

seth%t@mandango-us

03/11/200

212-555-5339

setht@mandango ‘

That data
looks awful!

Looks fine to
mel This feels
: like surfing...

/~val(ley|uelkrie)/ /name] id$/

JavaScript has a lot to offer web
forms, so it's difficult to make a valid
argument for any one tlning. The
answer almost certainly involves
data on some level, but how, speci{ically?
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8 wrangling the page

Slicing and Dicing HTML

with the DOM

With the right ingredients and a
few flicks of the wrist, I can whip
up just about anything. I just have
to get close to what I'm making...
you know, be the pie.

Taking control of web page content with JavaScript is a lot
like baking. Well, without the mess... and unfortunately, also without the edible

reward afterward. However; you 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).

this is a new chapter 343
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interface aspirations

Functional but clumsy...interface matters

The Stick Figure adventure script from Chapter 4 is a good example of

interactive decision making with JavaScript, but the user interface is a bit Alevts ean get annoying,
clumsy, especially by modern web standards. The alert boxes tend to feel and {:hc\/ break up the
tedious to navigate through, and the cryptic option buttons aren’t very flow of the application.

intuitive, seeing as how they are simply labeled 1 and 2.

Your journey begins at a fork in the road.

Stick Figure Adventure
000 .

o)

Stick Figure Adventure
works fine... but it could
work a lot better.

Welcome to

STICK FIGURE
ADVENTURE

Click either
/ button fo
ctart.

Pleqse choose: _‘_1_‘_| _E_l

The detision oF‘Eions are

very eryptie, providing little
tontext for making detisions.

Ellie realizes that it’s time to right the wrongs
in the Stick Figure Adventure user interface...

344 Chapter 8
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wrangling the page

Pescribing scenes without alert boxes

The problem with the alert box approach to displaying the scene T.hc newest set of files for the Stick
descriptions is that the text disappears once the user clicks OK. It could F'SWC Adventure ave ready for You at

be better if the description was displayed directly on the page to get rid (/ http:// www.headfirstlabs.com/| books/hf js/.
of annoying alerts and bring the story into the body of the web page.
This is what Ellie wants the Stick Figure Adventure to look like:

5] |
8__ 0 =] Stick Figure Adventure c
- —— . - _}

The stene destription
area now appears on he
page as a veplacement
for alert boxes.

An alert is no |ongcr
necessary because
4he stene deseription
Y text is shown

divectly on the page.

Your joumney begins at a fork in the road. QJ

Please choose: o] i’

Yeah, the buttons ave still
cvyy’cic... one fixata ‘{:'lmc!

_ @wam«

PQWEWR
What do you think would be the best way for JavaScript
to support the new scene description functionality?

you are here » 345
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where do you want me to put this?

Creating space on the page with div

In order to display scene description on the page, we first need to define a
physical area on the page as an HTML element before we can get serious
about using JavaScript code. Since the scene description text appears as its
own paragraph, a <d1V> tag should work fine for holding the scene text.

The <div> tag has an [D
that uniquely identifies
the element for holdihg
stene deseviption text.

346

<body>

<div style= margin-top: pPx; ext-a lgn:center
yvle rgin P: ; X (e}
t text : t >

<img idg=" i
g Sceneimg" Src="scene( png"

alt="stj i
t="Stick Figure Adventure" /><br />

<div id=
iv id: "scenetext"></div><br />

Please choose:

<ipwm
U'decisioni" value="qn

onclick="changeScene(1)" />

2" valye="on
ue="2 oncllck="changeScene(2)" />

T see that the <div> tag has its
id attribute set. Can we use that
ID to access the scene description?

An ID is precisely how elements are accessed on
the page, including the scene description <div>.

It’s true, the 1d attribute of the <diVv> tag can be used as the basis
for accessing the element on the page from JavaScript code. In fact,

we’ve already done that...

The IDs of elements
on a page should
always be unique.

Watch lt' Don't forget that the whole
: point of the id attribute
is to uniquely identify elements on a
page. For this reason, they should
always be unique within a given page.

Chapter 8
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wrangling the page

Accessing HTML elements

The getElementById () method of the standard document

object that we’ve used quite a lot. It allows you to reach within a T‘: E _;"‘S{: mateh the id
page and access an HTML element...as long as that element has a attn u‘l:c. of the HTmML
unique ID. element, in this case a div.

var sceneDesc = document.getElementById("scenetext");

The div element is
ateessed using its id attribute.

<img id:”sceneimgn

Src="sceneo,pngn

<di id=
iv id: "scenetext"></div><br />

With the scene description element in hand, we’re one step closer to
manipulating the content stored in it. But there’s one other method
worth investigating first. It’s the getElementsByTagName ()
method, which grabs all of the elements on a page of a certain kind,
like diVv or Img. This method returns an array containing all of the

elements on the page, in the order that they appear in the HTML.

Please choose:

The name of the tag
/ 'l{',sd‘c, without the <>

var divs = document.getElementsByTagName ("div") ;

Write JavaScript code to gain access to the orange image in the following HTML body code, first
E‘ ! uciSe using getElementById (), and then using getElementsByTagName ().

<body>

<p>Before starting, please choose an adventure stress level:</p>
<img id="green" src="green.png" alt="Relaxing" /><br />

<img id="blue" src="blue.png" alt="Irritating" /><br />

<img id="yellow" src="yellow.png" alt="Frazzled" /><br />

<img id="orange" src="orange.png" alt="Panicked" /><br />

<img id="red" src="red.png" alt="Maddening" />

</body>

Using getElementById():

Using getElementsByTagName ():

you are here » 347
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exercise solution

Write JavaScript code to gain access to the orange image in the following HTML body code, first
llc'Se using getElementById (), andthen using getElementsByTagName ().

SoLution

<body>
<p>Before starting, please choose an adventure stress level:</p>
<img id="green" src="green.png" alt="Relaxing" /><br />

<img id="blue" src="blue.png" alt="Irritating" /><br />

<img id="yellow" src="yellow.png" alt="Frazzled" /><br />

( <img id="orange" src="orange.png" alt="Panick%br />

<img id="red" src="red.png" alt="Maddening" />

The orange image
is the ‘Fow{:h
element in the
array, whith has
an index of 3.

</body>

Using getElementById():

Using getElementsByTagName ():

Getting in touch with your inner HTML
OK, the real point of all this HTML element access business 1s getting The iﬂﬂerHTML

to the content stored in an element. You can access HT'ML elements

that are capable of holding text content, such as diV and p, by using a Property PI'OVIC[QS access
property called innerHTML. 10 au 0{ tl‘e content

stored in an element.

k\ <p j_d:"story">
You are standing

<strong>alone</strong> in the woods.

You are standing
alone in the woods.

Formatted HTML content
is also stored within the

</p>
innerHTML F\ropc\r{;\/.

innerHTML. gets all of

document.getElementById ("story") .innerHTML Q—/ f::lu;‘::;’c::/ Tf_ri:]\:li:;:‘t'
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wrangling the page

It seems as if you should be able to set
the content of an HTML element as easily
as you can get it. Is that possible?

innerHTML can also be used to set
content on the page.

The innerHTML property is actually used for
setting HTML content just as much as it is for
getting it. The content of an element can be
set to a string of HTML text just by assigning
the string of text to the element’s innerHTML
property. The new content replaces any content
that previously belonged to the element.

y
document.getElementById ("story") .innerHTML =
= "You are <strong>not</strong> alone!";

Element tontent is set, or in {-).\is
case veplated, by assigning a string
4o the innerHTML property.

You are not alone!

N rpen your penci
s Assuming the scene description message is already being

correctly set based upon decisions made by the user, write the
line of code that sets the message text to the scene description

element on the Stick Figure Adventure page using innerHTML.
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sharpen solution

N harpen your percil

s salutlﬂﬂ Assuming the scene description message is already being
correctly set based upon decisions made by the user, write the
The ID of the line of code that sets the message text to the scene description
stene message <div> element on the Stick Figure Adventure page using innerHTML.

»
is “chncTc%{: .

An adventure with less interruptions

The dynamically changing scene description area gives Stick Figure
Adventure a smoother and more enjoyable user experience with no
pesky alerts.

Srick Figure Adventure

Wow, that's a subtle change,
but I love it.

@ GalE
| NTD STREAWA The stene deseription

now fits into the
— flow of the page.

You are standing on the bridge overlooking a peaceful stream.

Please choose: 1] 2|

Other than adding the <d V> for the scene description (message) area
and the code to set the innerHTML property, the only other changes to
the Stick Figure Adventure code involve adding a message variable, and
then setting it in each different scene...

350 Chapter 8
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wrangling the page

Stick Figure Adventure
Code Up (lose

<html>
<head>
<title>Stick Figure Adventure</title>

<script type="text/javascript">
// Initialize the current scene to Scene 0 (Intro)

var curScene = 0;
function changeScene (decision) { Thc message local variable
// Clear the scene message is treated to store the
VL mESSEEE = stene destription message
. for the new seene. The message variable is
switch (curScene) { N { '{:
case 0: set to dcscwy{:wn ex
curScene = 1; uniﬂ\uc to eath stene.
message = "Your Jjourney begins at a fork in the road.";
break;
case 1:
if (decision == 1) {
curScene = 2
message = "You have arrived at a cute little house in the woods.";
}
else {

curScene = 3;

/ message = "You are standing on the bridge overlooking a peaceful stream.";
}

break;

}

// Update the scene image
document.getElementById ("sceneimg") .src = "scene" + curScene + ".png";

// Update the scene description text Th o
document.getElementById ("scenetext") .innerHTML = message; ¢ stene dcscr'?£'°"

3 text is set 4o the message

</script> V vaviable tontents “Si"f)
</head> the innerHTML property.
<body>

<div style="margin-top:100px; text-align:center">
<img id="sceneimg" src="scenel.png" alt="Stick Figure Adventure" /><br />
<div id="scenetext"></div><br />
Please choose:

<input type="button" id="decisionl" value="1" onclick="changeScene (1)" />
<input type="button" id="decision2" value="2" onclick="changeScene (2)" />
</div>
</body>
</html>
you are here » 351
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ask

Q: Canluse getElementById()
to access any element on a page?

A: Yes, but only if the element has its
id attribute set to a unique value. The id
attribute is absolutely essential to using the
getElementById () method.

therejare no
Dumb Questions

Q,: Can innerHTML be used to set
the content of any HTML element?

A: No. In order to set the “inner HTML”
content of an element, the element must

be capable of containing HTML content. So

in reality, innerHTML.is for setting the
content of elements like div, span, p, and
other elements that act as content containers.

352

Not so fast. I heard innerHTML isn't
even a Web standard. Is that true?

Q: When you set the content of an
element with inner HTML what
happens to the content?

A: The innerHTML property always
completely overwrites any prior content
when you set it. So there is no concept

of appending content to inner HTML,
although you can get the effect of appending
content by concatenating the new content
onto the old content, and then assigning

the result to innerHTML, like this:
elem.innerHTML += " This
sentence gets appended.

Well, yes, but are web standards really anything to

worry about?

It’s true, innerHTML was originally created by Microsoft as a proprietary
feature for the Internet Explorer browser. Since then, other browsers have
adopted innerHTML, and it has become an unofficial standard for
quickly and easily changing the content of web page elements.

But the fact remains that innerHTML isn’t standard. That may not seem
like a big deal but the idea behind standards is to make web pages and
applications work on as many browsers and platforms as possible. Besides,
there is a standards-compliant way of accomplishing the same task that

is ultimately more flexible and more powerful, even if it isn’t quite as
simple. This approach involves the DOM, or Document Object Model,

a collection of objects that provide JavaScript with complete and total
control over the structure and content of web pages.
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wrangling the page

Seeing the forest and the trees: the Pocument
Object Model (POM)

The DOM offers a script-friendly view into the structure and content of a web page,

which is important if you’d like to use JavaScript to dynamically alter a page. Through Yeah, s a gtrangc—\ooking
the lens of the DOM, a page looks like a hierarchy of elements in the shape of a tree.

tree, but the nodes ‘COY‘ a
Each leaf on the tree is a node, which directly relates to each element on a page. When page do vesemble a tree.
a node appears beneath another node on the tree, it is considered a child of that node.

<html>

<head></head> At the top of every
DOM tree sits the
Dotument node,

which is just above
the HTML element.

<body>

<p id="story">

i ds.
You are standing <strong>alone</strong> in the woo

</p>

Document
</body>

These are
all nodes.

</html>

The DOM "sees”¥_xA Dt

a web pageasa
hierarchical tree
of nodes.

body ' head l

1

The whitespate surrounding
the <p> tag on the page is
intevpreted as empty text.

-
o N

"You are standing" I strong "in the woods." '
"alone™ '

The strong text “alone”
appears beneath a node
for the <strong> tag.
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classifying tree nodes

Your page is a collection of POM nodes

Every node in a DOM tree is classified according to its type. The main
node types correspond to structural parts of a page, primarily consisting of

element nodes and text nodes.

DOCUMENT ELEMENT

The top node in a DOM tree,
¢ document itself, and {0 tag in FITML code.

representing th
apli)earing just above the html element.

DOM nodes

are classified
accorc[ing to
their node types.

Any HTML element that corresponds

TEXT ATTRIBUTE
‘bute of an element, accessible

The text content f An attri

always stcff;j (:; a?:i?lg ilegl o through an elem.ent node, but not

beneath an element o present directly in the DOM tree.

DOCUMENT
Applying node types to the DOM tree for a web page helps to clarify
exactly how each piece of a page is perceived by the DOM. Of particular Document
Y P page is p y p
interest is how the TEXT nodes always appear immediately beneath an
ELEMENT node as part (or all) of the node’s content.
ELEMENT

<htmi>
whead></head Although atbributes ave aceessible
using the DOM and have their own

<body> / node JC\IYC) {')\c\/ do not appear in

<e(larstory)  the node tree for a page.

You are i
standing <strong>alone</strong> in the wood
s.

ELEMENT

</p>

</body>
</html>

body ' head l
] TEXT

TEXT r

"You are standing" l strong

ELEMENT / TEXT

N\ TEXT

"in the woods . " '

Although this head element
is empty, there are typically

"alone" child nodes beneath the
head node in most pages.
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wrangling the page

N W your pencil
— Complete the DOM tree representation of the Stick Figure

Adventure HTML code by writing in the name of each
node. Also annotate the type of each node.

<htmi>

<head>

<body>

<diwv =" i
style margln—top:IOOpx; text-align:center">

<img id="sceneimg" ="
g src—'sceneO.png" alt="Stick Figure Adventuren /
re ><br />

<diwv id:"scenetext"></div><br />

Please choose:

Document

< " . "
ihput type="button id="decision1 value="1 onclick="ch, g ne
t b changeScene (1) " />

<input type= = 1sior v = o 1ck="changeSce
t utton" ig ecisi alue="2 nc k ha S 2
b d 2 1 e ne(2)" />

</div>

</body>

</html>
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sharpen solution

r pencil
YMSaIt;rteion

_ q@ipen

Complete the DOM tree representation of the Stick Figure
Adventure HTML code by writing in the name of each
node. Also annotate the type of each node.

<htmi>

<head>
</head>
<body>

( }div style=

"sceneimg" src=

"margin—top:lOOpx; text-alig
<img id= "sceneO.png" a
<div id:"scenetext"></div><br />

Please choose:

<input type="button" ig-

<Imput type="buttopm id=

</div>
</body>

</html>

"decisionl" value=

"decision2" value=

N:center">

lt="Stick Figure Adventuren /><br />

DOCUMENT
" onclick="change5cene (" /> Document
"2 onclick:"changeScene(Z)" />
ELEMENT
heml

‘ b°d)' head

Whitespace before an

after an element tounts as ELEMENT — l I

an empty text element. _L T |
ELEMENT .

§
-

TEXT

/4

I \

I

r
w img br I w div by “Pleasc ()\OOSC:“ I in?u{; | e ihPuf ' e
TEXT RN =7 TEXT W TEXT ELEMENT TEXTECEMENT TEXT
ELEMENT ELEMENT
356 Chapter 8
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wrangling the page

Climbing the POM tree with properties

Most interactions with the DOM begin with the document object,
which is the topmost node in a document’s node tree. The document
object offers useful methods like getElementById () and

getElementsByTagName (), and quite a few properties too. Many of .
the properties of the document object are available from every node N OJe PI'OPQI" ties are

in a tree. Some of these objects even allow you to navigate to other nodes. 113 n(Iy { or travers 1 n g

This means node properties can be used to navigate through the node tree.
tlnroug]m nodes in the

nodeValue nodeType D OM N

The value stored in a node, The type of a node, such ree.
only for text and attribute as DOCUMENT or TEXT,

nodes (not elements). but expressed as a number.

childNodes firstChild lastChild
Arrays containing all of the child nodes The first child node The last child node
beneath a node, in the order that the beneath a node. beneath a node.

nodes appear in the HTML code.

These properties are key to being able to manuver through the document tree

: tment The nodeValue property always
to access specific node data. For example, you can use node properties with the tontains pure text with no
getElementById () node access method to quickly isolate a specific node. / additional Form&{:{:ing‘

The stene deseription text
in Stiek Figure Adventure
The nodeV/alue F\roycv'{:\/ ateesses the ini{:iall\/ skavts out Cm?{‘,\/-
text content stoved in a node. \Z

alert (document.getElementById ("scenetext") .nodeValue) ;

OK, so maybe that’s not the best example, seeing as how the scene

description text 1V starts out empty in Stick Figure Adventure. But o)
it should eventually get set to some very compelling text as the story
progresses, in which case this code would look much smarter.

The following code is referencing a node in the tree on page 356. Carefully study the code and
then circle which node it references.

document.getElementsByTagName(*'body**)[0] -childNodes[1] - lastChild
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exercise solution

then circle which node it references.

The second ¢hild node of the
body element is the div element.

/

Theve is only one <body> tag, so it
has to be veferented as the Fiest
element in the arvay veturned by
3c{:Elemcn’csB\/TagNamc().

w '

) e e il

The following code is referencing a node in the tree on page 356. Carefully study the code and

document.getElementsByTagName(*'body')[0] -childNodes[1] - lastChild

Document l /K Thc las{ thld

O‘F ‘H’\C main

div element

html is an crn\?{i‘/
# Lext element.

body

head '

div

-
i
1 A

The gc’cElcmcn-l:sB\/ld() /

method gets a single element

that is set to 8 s\?cci(:'u‘, ID. Dum

Q: What's the difference between getElementById ()
and getElementsByTagName () in the DOM tree? Why
would | choose one over the other?

A: The two methods offer different approaches that basically have
to do with whether or not your goal is to isolate a single element or a
group of similar elements. To isolate a single element, you can't beat

getElementById ()—justhangan ID on the element and
you're good to go.

But if you want to target a group of nodes,
getElementByTagName () isa much better option. For

358 Chapter 8

therejare no
b Questions

N\

N The getElementsByTagName() method
gets all of the elements of a certain
tag name throughout the entive page,
like <input>, for example.

example, if you wanted to hide all of the images on a page using
JavaScript, you would first call getElement sByTagName ()
and pass it *"img"" to get all of the image nodes on the

page. Then you would change the visibility CSS style
property on each of the image elements to hide them. Oops,

we're getting way ahead of ourselves... we get back to the DOM

and CSS later in the chapter. For now, just understand that

while getElementsByTagName () isn'tas popular as
getElementById (), itstill hasits place in special situations.
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wrangling the page

So node properties make it possible
to drill info HTML code and access web
page content...but can they be used to
change that content?

DOM properties allow you to change web page
content and maintain web standards compliance.

Since the DOM views everything in a web page document as a
node, changing a page involves changing its nodes. In the case of
text content, the text for an element like diV, span, or p always
appears as a child node or nodes, immediately beneath the element
(node) in the tree. If the text is contained in a single text node with
no additional HI'ML elements, then the node is located in the first
child. Like this:

document.getElementById ("story") .firstChild.nodeValue

<p id:"Story"> o ELEMENT
You are not alone.
</p> \ TEXT

"You are not alone." I

You are not alone.

How would you change the text for
a node using the DOM?

you are here » 359
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problem children

Changing node text with the POM

If you could safely assume that a node only has one child that holds its text content,
then it’s possible to simply assign new text content to the child using its nodeValue
property. This approach works just fine, again, but only if there’s a single child node.

document.getElementById ("story").firstChild.nodeValue = "OK, maybe you are alone.";

k o [ELEMENT
The new text content
veplaces the existing
TEXT

tontent in the ¢hild.

"OK, maybe you are alone."
But things aren’t always so simple. What happens if l

a node has more than one child? Like this code:

<p id="story">
LEMENT

You are <strong>not</strong> alone.

</p>
breaks down into .
multiple child nodes. "You are" I strong "alone. l
TEXTLﬁ

Sinte theve is a tag
in the paragraph
tontent, there are
muH‘,i?lc ¢hild nodes.

Changing the content in the fivst
¢hild isn't enough ) t‘.hangc the e
entive tontent of the Paragraph.

If we replace only the first child, the remaining child nodes are still there,
and we’ll get some strange results like these:

document.getElementById ("story").firstChild.nodeValue = "OK, maybe you are alone.";

Onl\/ the fivst ehild is veplaced, OK’ maybe you are alongnot alone.
which still leaves the vemaining
tontent...and some Confusing rcsuw
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wrangling the page

Three (safe) steps for changing node text

The problem with changing the content of a node by only changing the
first child is that it doesn’t factor in the prospects of other child nodes. So
to change the content of a node, we really should clear all of its children,
and then add a new child that contains the new content.

o Remove all child nodes.
e Create a new text node based upon the new content.

e Append the newly created text node as a child node.

We can do this with three DOM methods:

o removeChild(Q)

Remove a child node from a node; pass
in the child node to be removed.

9 createTextNode()

Create a text node from a string of text.

e appendChild()

Add a node as the last child of the node;
pass in the child node to be added.

To change the text content in the “you are not alone” example,
we have to work through these three steps, first making sure to
remove all of the child nodes, then creating a new text node,

and finally appending the text node to the paragraph. Fiest oy ab +he element

(node) using its ID.
var node = document.getElementById("story");

e o e o Remove the fivst ¢hild node until
K—_’ there ave no move thild nodes.

node.removeChild (node.firstChild);

node.appendChild (document.createTextNode ("OK, maybe you are alone."));

ej 0 ~_ d
After vemoving all the Create a new text node.

thild nodes, append the
new text node to the

pavent node. OK, maybe you are alone.

you are here » 361
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DOM

Head First: I'm told you’re the smallest unit of storage
in a DOM tree, kind of like an atom for HI'ML content.
Is that true?

Node: I'm not sure how atomic I am but yes, I do
represent a discrete piece of information in a DOM tree.
Think of the DOM as breaking down every web page
into tiny bite-sized pieces of information... and I’'m that
bite-sized portion!

Head First: Why does that matter? I mean, is it really
that important to be able to break down a web page into
little chunks of data?

Node: It’s only important if you care about accessing or
altering the information in a web page. Many scripts care
about this very thing, in which case the DOM matters
quite a lot. But the real reason it matters is because it is
quite empowering to be able to disassemble a web page
into all of its little pieces and parts.

Head First: Don’t you run the risk of losing a part when
taking apart a page? Far too many people take something
apart only to have pieces left over, and next thing you
know they’ve broken the thing.

Node: No, that’s not a problem with the DOM because
you don’t have to literally take anything apart to access a
web page as a tree of nodes. The DOM provides the tree
view regardless of whether you actually plan on doing any
shaping or pruning to the web data.

Head First: That’s a relief. But if I really do want to
do some web page pruning, is that where you enter the
picture?

Node: Yes. Except that you aren’t limited to pruning—
you're free to add to the tree of web data as well.

Head First: Wow, that’s pretty amazing. How does that
work?

Node: Well, remember that every piece of information

362

DOM Building Blocks
This week’s interview:

Node discusses the wisdom of
DOM trees

on a page is modeled in the tree as a node. So you can go
through me to access anything within a page. Or you can
create entirely new pieces of web data using me, and then
add them to the tree. The DOM is really quite flexible.

Head First: That’s neat. One thing that still confuses
me, however, is how you relate to elements. Are you guys
really the same person?

Node: Yes, actually we are. But I do take things a step
further. Remember that an element is just another way
of looking at a tag, such as <div> or <span>. Every
element on a page is represented by a node in the
document tree, so in that sense element and I are the
same. However, I also represent content stored within
an element. So the text stored in a <d1Vv> is also its own
node, stored just beneath the diV node in the tree.

Head First: That sounds kinda confusing. How can you
tell the difference between elements and their content?

Node: Well, first of all, the content stored within an
element, or node, always appears as a child of the node in
the DOM tree. And second, all nodes are distinguishable
by type: an element node has the ELEMENT node type,
while its text content has the TEXT node type.

Head First: So if I want to access the text content of an
element, do I just look for the TEXT node type?

Node: You could; just keep in mind that the nodeType
property actually returns a number for each node type.
Tor example, the TEXT node type is 3, while ELEMENT is
1. But even that’s not really necessary because all you have
to do is look to the children of an element node in order
to access its content.

Head First: I see. Well thanks for your time, and for
lluminating the wonders of the DOM tree.

Node: You're very welcome. And if you’re ever in the
mood for some tree surgery, don’t forget to look me up!
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Q: I'm still a little confused about child
nodes and how they are organized. For
example, how does the chi1dNodes
property work?

A: When a node contains data within

it, the node is considered a parent node
and the data within it is perceived by the
DOM as child nodes. If the data consists of
anything more than raw text data, then it is
broken apart into multiple child nodes. The
child nodes beneath a parent node appear
in the parent's chi1dNodes property
as an array, and their order in the array
matches the order that they appear in the
HTML code itself. So the first child node in
the chil1dNodes array can be accessed
using childNodes [0]. The array can

The ¢ element

pElem.childNodesLO3

therejare no
Dumb Questions

has three
¢hild nodes. .

"You are" l

N Y
"alone.- l

"not” | The strong
element has
one thild node.

A

strong

also be looped through to access each of the
child nodes.

Q,: In the code that removes all of the
child nodes from a node, how does the
while loop test condition work?

J avaScript Magnets

The DOM-compliant version of Stick Figure Adventure is missing several pieces of
important code. Use the magnets below to finish up the code that changes the node text
for the scene text element. Magnets can be used more than once.

pElem.childNodes[2] A

wrangling the page

The while loop test looks like this:
while (node.firstChild)

What this test is doing is checking to see if the
node still contains a first child node. If there is
still a first child node, its presence results in a
value of t rue in the context of the while
loop, and the loop continues for another
iteration. If there is no first child node, that
means there are no children at all. And if that's
the case, the code node . firstChild
results in nu 11, which automatically gets
converted to false in the context of the
while loop. Sowhat's really going in is

that the whi 1 e loop is looking to see if the
first child node is nu 1 1, which is conclusive
evidence that there aren’t any other child nodes
lurking around.

= document. getElementById ("

// Update the scene description text

, appendChild '

, removeChild '
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JavaScript magnets solution

QBUI.I.ET POINTS

= Although not a web standard, the i nne rHTML

chy removing the Fivst remaining
child of the seene text node until i
there ave no ¢hildven left. Now that there are no e

J avaScript Magnets Solution

The DOM-compliant version of Stick Figure Adventure is missing several pieces of
important code. Use the magnets below to finish up the code that changes the
node text for the scene text element. Magnets can be used more than once.

The loop will tontinue |ooyin5 The m .
AS |on5 as 'U\c stene as |on3 ‘;s a ‘(:‘nrs{: ¢hild cxis{:s. [4 cssasc us{:

text node has ¢hild Fiest 9rab the stene text be pure text with

nodes, keep looPing. \\ Clcm?n{: using its ID. :}?,-f;limz:::ha or

// Update the scene description text XI
” .
var = document.getElementPde(" " )

N yhile (| sceneText | . firstChild

sceneText i

With all of the ¢hild nodes
vemoved, a new text node is
eveated and added as a ¢hild

appending the new text node of the stene text node.

quarantees that the tontent
sevves as a tomplete YC?‘&CC»\CV\‘{:-

m The DOM looks at a web page like a hierarchical tree of
property provides access to all of the content stored in related nodes.

an element. . _ ,
m The DOM alternative to changing web page content with

m  The Document Object Model, or DOM, provides a - innerHTML involves removing all of the child nodes
standardized mechanism of accessing and modifying of an element, and then creating and appending a new
web page data. child node that contains the new content.
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Standards compliant adventuring

Boy, that sounds fun! The mark of any good adventure is standards
compliance... or not. But it can be a good thing in the context of modern
web apps. And more importantly, take a look at the dramatic changes the
DOM approach to altering the scene description text have brought to
Stick Figure Adventure...

Grick Figure Adventure

2ne

Wait a minute... the
stene deseviption
‘Ecx{: looks ‘l:hc same
as before!

~

Y ou are standing on the bridge overlooking a peaceiul streant.

Flease choose: _l_l i_l

The DOM is a web
standard way of

Hmm. OK, so maybe the page doesn’t look any different, but behind . .

the scenes it adherZs to thepla%est web standardZthanks to its usage maanUlahng HTML tllat
of the DOM. Not everything in JavaScript code can be appreciated auOWS more COIltI’Ol tl‘an
visually, and in this case our satisfaction with the DOM-powered

version of Stick Figure Adventure will have to come from within. l,[SiIlg tlle iﬂﬂEI‘H TML

Property.

you are here » 365
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improving your options

In search of better options

So now the dynamic scene description text has now been overhauled twice,
but those cryptic option buttons still remain in Stick Figure Adventure.
Surely something could be done to make the story navigation a little more
engaging and intuitive than choosing between the numbers 1 and 2!

Please choose: 1 | 2 | I
‘f\\

The numevie oy’c’non buttons 3“5{'«
aren't tu‘[‘,‘ting it - Jd\c\/ say no hing
about the detision facing the user.

T know they get the job done
but the option buttons really are
underwhelming. They should be
much more descriptive.

A decent improvement to the option buttons would be to change them
so that they actually reflect the available decisions. They could include
text on the buttons that spell out exactly what the two options are at
each point like this:

|Wﬂkmlrﬂgt”ﬁnuhloﬂtrum|

Mueh better! Now the options are
playing £he vole of detisions.

Come to think of it, there really isn’t any reason we have to use form
buttons for this—any HTML element that can contain text could
feasibly work. CSS styles could be used to dress them up and make
them look more like input controls.

_ @wcm«
PQWEWR
How would you implement data-driven options in Stick Figure Adventure
so that they display option text specific to each different scene?
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wrangling the page

Designing better, cleaner options

Since the new and improved decision-making options in Stick Figure
Adventure are H'ML elements that contain text, the DOM can be
used to dynamically alter the decision text in each scene. This means
cach scene will set its decision text along with its description. And it
also means the changeScene () function needs two new variables to
store this decision text, decisionl and decision?2.

Here’s how we could go about setting Scene 1 decision text as it
transitions to Scene 3 in the changeScene () function:

curScene = 3;
message = "You are standing on the bridge overlooking a peaceful stream.";

decisionl = "Walk across Bridge"; .
The detisionl and detision2
decision2 = "Gaze into Stream"; vaviables are used to stove

%he stene detision text for
a 5ivcn stene.

N rpen your pencil
’ Dynamic options in Stick Figure Adventure require a new approach to

how the options are represented in HTML code. Write code for the new
text elements that replace the existing <input> buttons.

Hint: The CSS style class for the new elements is named "decision",
and the content of the first element is initially set to "Start Game".

Please choose: 1 | _Z_I'

"decisionl" value="1" onclick="changeScene (1)" §>
i " _non {ok=" c(2)" /> .
"decision2" value= 2" onclick="changeScen ( Rcwrrtc ‘H,‘c codc ‘(:ov

dynamic options!

<input type="button" id=
<input type="button" id=

you are here » 367
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sharpen solution

N rpen your pencil
¥ &Iu‘hﬂn Dynamic options in Stick Figure Adventure require a new approach to

how the options are represented in HTML code. Write code for the new
text elements that replace the existing <input> buttons.

Hint: The CSS style class for the new elements is named "decision",
and the content of the first element is initially set to "Start Game".

Please choose: 1 | _Z_I'

onclick="changeScene(1)" />
onclick="change5cene(2)" />

id="decisionl" value="1"

<input type="button"
inp yp! ig="decision2" value="2"

<input type="button" Rcwri‘tc £hc LOdc ‘cor
d\/nAmic o?{‘,ions...{;hc
two buttons betome

span elements.

Start Game | |

Replacing node text sounds
like a task that would be
handy to have in a function.

Rethinking node text replacement

All that’s missing now in Stick Figure Adventure for the new dynamic
decision text is the code that actually sets the text for the new span
elements. This code is ultimately doing the exact same thing as the DOM
code we wrote earlier in the chapter that dynamically changes the scene
description text. In fact, this presents a problem because we now need

to carry out the exact same task on three different elements: the scene
description and the two scene decisions...

368 Chapter 8
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wrangling the page

Replacing node text with a function

An all-purpose node text replacement function is a handy thing, and not
just in Stick Figure Adventure. This type of function operates much like
the scene description text replacement code we worked through earlier,
except this time the code goes to work on function arguments.

The ID of the node whose

L eontent is to be veplaced.

function replaceNodeText (id, newText) {

The new text tontent
¥ o place in the node.

The custom replaceNodeText () function accepts two arguments: the
ID of the node whose content is to be replaced and the new text to place in
the node. Use this function to change the text content of any element on a
page that can hold text. In Stick Figure Adventure, the function allows you
to now dynamically change the scene description text and the text for the
two decisions at one time..but of course you need to write it first.

Replace the seene
Instead of duplicating replaceNodeText ("scenetext", message); desviption text vith

a new message.
H‘c same tode {:hrcc replaceNodeText ("decisionl", decisionl);

%imes, the funetion is & Ch
. o o ange the detisio
es. replaceNodeText ("decision2", decision2); n
called three tim P Lext Lor each of

the two detisions.

_ rpen your pecil
s Write the code for the replaceNodeText () function, the all-purpose

function for replacing the text within a node that is referenced by ID.

Don't forget that the function accepts two arguments, id and newText.

you are here » 369
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sharpen solution

N rpen your penci
’ &Iutlﬂn Write the code for the replaceNodeText () function, the all-purpose

function for replacing the text within a node that is referenced by ID.

Qet the element
using its uniﬂ\uc |D

Don't forget that the function accepts two arguments, id and newText.

Remove al|
child?‘cn ‘crom ...................................................................

the node. K\N
Create a new

Craate s pew 2 nederemeteEMed ltOMAR
clement using the ..node.appendChild(document.createTextNodelnewText)); | ...
text passed into

Fhe funedion. S 7T\

The cvca{:cTc%‘tNodco ‘Cunc{:ion is onl\/
available in the dotument ob\')cc{:, and
has no diveet tie to a particular node.

Pynawmic options are a good thing

The new dynamic text decisions in Stick Figure Adventure are much more
intuitive than their cryptic button counterparts.

Sk g ABSEIrS

Dynamic,
descriptive,
delightfull

ane

Yoe nm.l-v_ne:hu.srw:'nﬂl-:a;:n‘-ia:uz

i e it | G e S
/

The new dynamic detisions let the
users know exactly what their options
ave at eath point in the story.
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Qj Why are span elements used for
the Stick Figure Adventure decisions, as
opposed to d iV elements?

A: Because the decision elements need
to appear side by side, which means they

can't be block elements that start on a new
line. Ad TV is a block element, whereas a
span is inline. Inline is what we want for

the decisions, so span is the ticket.

t]lere are no °
Dumb Questions

Q; When [ create a new node with
createTextNode (), where does
the node go?

A: Nowhere. When a new text node

is first created, it's in limbo, at least with
respect to the DOM tree for a given page.
It's not until you append the node as a child
of another node that it actually gets added
to the tree, which then adds it to the page.

wrangling the page

Q: Does the content of a text node
created with createTextNode ()
have to be just text?

A: Yes. The DOM doesn't work like
innerHTML, where you can assign
text that has tags mixed in with it. When
the DOM talks about a “text node,” it really
means pure text with no other tags or
formatting tacked on.

Interactive options are even better

So the dynamic text decisions in Stick Figure Adventure are an
immprovement over their cryptic predecessors, but they could still be
better. For example, they could highlight when the mouse pointer
hovers over them to make it clear that they are clickable.

The detision text element

Walk around Back H Knock an Door

I thought highlighting and fancy
visual effects are associated
with CSS, not the DOM.

\nighhgh’cs when the user draos
{the mouse Voin‘{’,t\r ovevr it

v P

’
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]jukmndﬂaﬁlucnmﬂn Door | l N

[ v N

Highlighting is associated with CSS but the
DOM is still directly involved.

Highlighting web page content is in fact a GSS issue because

it involves tweaking the background color of an element. But
the DOM also factors into the highlighting equation because it
provides programmatic access to the CSS styles of elements...

you are here »
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classy DOM styles

A matter of style: CSS and POM

CSS styles are tied to HTML elements, and the DOM provides access to
styles through elements (nodes). By using the DOM to tweak CSS styles,
it’s possible to dynamically manipulate the content presentation. One way
that CSS styles are exposed through the DOM is in an element’s style
class, which is where a group (class) of styles is applied to an element.

<span id="decisionl" class="decision" onclick="changeScene (1)">Start Game</span>

<span id="decision2" class="decision" onclick="changeScene (2)"></span>

\

<style type="text/css">
span.decision {
font-weight:bold;
border:thin solid #000000;
padding:5px; £hc“‘VEual3??63L
background-color: #DDDDDD;

s

</style>

The DOM provides access to an element’s style class through the
className property of the node object.

alert (document.getElementById ("decisionl") .className) ;

The tlassName property
provides access {0 an
element’s style ¢lass.

decision

Co

The className proPerty of a node

ProviJes access to the style class.

372 Chapter 8
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The detision style elass is
what gjves +he detisions

Start Game D

Try not to
get CSS
style

W&f@}l it! classes

confused
with JavaScript
classes.

CSS style classes and
JavaScript classes are very
different animals. A CSS
style class is a collection of
styles that can be applied
to an element on the page,
while a JavaScript class

is a template for creating
JavaScript objects. We
uncover the details of
JavaScript classes and
objects in Chapter 10.



wrangling the page

Swapping style classes The detisioninverse

style tlass veverses
the tolor stheme of
the detision text.

To change the appearance of an element using a completely different style
class, just change its style class name to a different CSS style class.

document.getElementById("decisionl") .className = "decisioninverse";
Same detision element,
di‘F‘FCYCh‘{: s{;ylc CIQSSCS! <style type="text/css">

span.decisioninverse {

font-weight :bold;

A new style tlass is applied 1o the

detision element using className. font-color: #FFFFFF;
border:thin solid #DDDDDD;
— i
r— padding:5px;
S Gm D background—color:#OOOOOO;
}
</style>

Changing the style class of an element using the className
property immediately changes the appearance of the element to the
new style class. This technique can be used to make dramatic visual
changes to elements on a page with relatively little coding effort.

— agdharpen your penc
’ Using the two mouse events onmouseover and onmouseout, add

code to the <span> decision elements in Stick Figure Adventure so
that they change style classes for a mouse hover highlight effect.

Hint: The “hover” style class is named decisionhover.

<span id="decisionl" class="decision" onclick="changeScene (1)"

you are here »
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sharpen solution

N rpen your pencil
’ &Iu‘hﬂn Using the two mouse events onmouseover and onmouseout, add

code to the <span> decision elements in Stick Figure Adventure so that
they change style classes for a mouse hover highlight effect.
.. iss in .
The detisionhover Sb/lc elass is ct Hint: The “hover” style class is named decisionhover.
vesponse to the onmouseover event.

<span id="decisionl" class="decision" onclick="changeScene(1)"

»n . < . ”
onmouseover="this.tlassName = ‘detisionhover

This .CVC"JC onmouseout="this.tlassName = ‘detision”’ >Start Game</span>
is {',Y'lSSCY‘Cd ......................................................................... .

when {he mouse <span id="decision2" class="decision"

inter moves -\ : i
?om{:i,h " 3 onmouseovcri‘—"‘[:h|s.L|aSSNamc = ‘dcclswnhovcrm
over Bhe span e T

element. onmouseout="thistlassName = ‘decision” ></span>
. is +ei hen the mouse
The unhiahl; . This event is triggeved w
s Y"ui'; ;isgrf;‘iind::;;'Oh pointer moves o&? of the span ‘;}"‘"‘{'
the onmouseout b erejare No
out event. Du ml) Que S‘ﬁQnS

Q: Can't | just use CSS to create buttons that highlight
when the mouse moves over them?

Classy options

A: Yes. And in many cases that is a better way to create “hover”

Applying style classes to the Stick Figure Adventure buttons because CSS is more widely supported than JavaScript in
code yields two different appearances for the browsers, such as on some mobile devices. However, Stick Figure
decision elements: normal and highlighted. Adventure is a JavaScript application, and does all kinds of things

that are impossible to do in CSS alone. So in this case it's not a
liability in any way to use JavaScript for the scene decision buttons.

<style type="text/css">

span.decision { <style type="text/css">

font-weight:bold; The onl\/ di‘c‘CCYCnCC between span.decisionhover {

the two style elasses is the font-weight :bold;
backg\row\d tolor.

border:thin solid #000000;

padding: 5px; border:thin solid #000000;

background-color: #DDDDDD; padding:5px;

¥

$ background-color: #EEEEEE;

</style> }
. </style>
: =

Normal \ Highlighted
Walk around Buck || Knock on Door | N

Walk around B
L :DE”Emdi.nnDonT-,' -
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Test drive the stylized adventure options

The user interface for Stick Figure Adventure is now improved thanks to
the DOM’s ability to change an element’s style class on demand. Ellie is

feeling pretty good about her script.

F-Lalal

s v arvived at st lige bysefin i mpods
|wnuwm| Kneck o Door :

Q- I don’t remember the
onmouseover and onmouseout
events. Are those standard events?

AZ Yes. In fact, there are lots of standard
JavaScript events that we haven't explored.
But the thing about events is how you

can react to them even when you don’t
necessarily know everything about them.

In the case of the two mouse events, their
names are really all you needed to know to
understand that one of them is fired when
the mouse pointer hovers over an element,
and the other one fires when the mouse
pointer moves out of an element.

txick Figare Advenmurd

vt N

Thc detision elements now
highlight when +he mouse

wrangling the page

Wow, the new
mouse hover
highlighting

effect rocks!

Pointer hovers over them.

t}lel'el:a)l‘e no

Dumb Questions

Q: Why wasn't it necessary to use
getElementById () inthe code
that sets the style class of the decision
elements?

A: Every element in JavaScript is an
object, and in the HTML code for an element
we have access to that object through the
this keyword. So in the Stick Figure
Adventure code, the this keyword
references the node object for the span
element. And that's the same object with the
className property that accesses its
style class. So changing the style class only
involves setting this.className.

Download at WoweBook.Com

Q,: Style classes are cool but I'd really
like to just change one style property. Is
that possible?

A: Wow, what intuition! There’s a nagging
problem with Stick Figure Adventure that
Ellie has been eager to resolve. And it just
so happens to involve using JavaScript and
the DOM to manipulate style properties
individually...
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where the buttons have no name

Options gone wrong: the empty button

It’s been there all along, and up until this point Ellie coped with it. But
it’s time to go ahead and address the weirdness associated with the empty
decisions in Stick Figure Adventure. In some scenes there is only one

viable decision yet both decision elements are still displayed, like the
screenshot here. It’s a little unsettling for the user to see an interactive
decision element with no information in it.

376

800

Tt's been bugging me that some
of the scenes have empty options.
An empty option doesn't make much

i i Adveniure .
Stick Flgus o sense and cah only cause confusion.

He\come to

STICK FIGURE
ADVENTURE

Click either

) button to
start...
Ve The empty detision

element is both

D S/ 5{'«"3"56 and COh‘FuSina.

_ @PA\N
‘PQOQWEWR

Which other scenes have the empty option

problem? What options exist to fix this?

Chapter 8
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A la carte style tweaking

Sometimes changing the entire style class of an element is just too much.
For times when a little more granularity is required, there is the style
object. The style object is accessible as a property of a node object, and
provides access to individual styles as properties. The visibility style

wrangling the page

The style pro]oerty
of a node proviJes
access to individual

property can be used to show and hide elements. In the HTML for Stick
Figure Adventure, the second decision element can be initially hidden style Properties .
using the following code:
<span id="decision2" class="decision" onclick="changeScene (2)"
onmouseover="this.className = 'decisionhover'"
onmouseout="this.className = 'decision'"
style="visibility:hidden"></span>

From then on, showing and hiding the element is just a matter of setting Start Game D
the visibility style property to visible or hidden.
document.getElementById ("decision2") .style.visibility = "visible"; )
N )

document.getElementById ("decision2") .style.visibility = "hidden"; ‘ ~

5

Some scenes in Stick Figure Adventure must alter the visibility of the second
option element when changing to a new scene. Circle these scenes, and then
annotate the decision where each scene should show or hide the option.
.-
4
Witeh in To be 1
N / window Corbiiecy ~ ~
Little house
o e woods _—
Eaten by
witeh
Scene 0 Scene 1 THE END
Fork in the Sl
Title intro voad Eaten by
teoll
scene 3 _/ THE END
Brid5§ v Scene ® P
ovcrlookmg 4
stream i .
Tvoll on O3
br\dgc tontinued... - -
-
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sharpen solution

:E—\ﬁ sallrhﬁ Some in Stick Fi
n o scenes |n' Stick Figure Adventure must alter the visibility of
the second option element when changing to a new scene. Circle
e L :
Setond option. " se scenes, and' then annotate the decision where each scene
should show or hide the option.
Start Game The setond detision element should
be hidden in any stene that leads
4o a stene with only one detision,
suth as starting 8 new game:
L4 o
scene 2 Witeh in To be "
window tontinued... -~
~ -
Little house
S\’\O‘N~ in the woods ame i
Eaten by Hide.
witeh
THE END
Title intro Fork dt“‘ —
Ea{:en b\l
4roll
_ THE END Hide.
andgc
overlooking Scene 7 Scene 9 .=
stream R4
. on To
The second detision element e o
vidge ontinued... -
onl\/ needs to be shown onte, =
when a new game begins. When the game ends, the second
.. ) on
sci:lsnon element should be hidden
)
ut the hange has to come in the
stene leading up 4o th :
€ 9ame ending.
Ea‘.‘h stene must show or
,ldc the setond detision
¢ mcn’E u.:Eg the visibilit Ciase 7: ;
proper the st . if (decision == 1)
y Y'C ObJCC‘b curScene = 6
message = "Sorry, you became the troll's tasty lunch.";
decisionl = "Start over";
decision2 = "";
A N
| // Hide the second decision
document.getElementById("decisionZ") .style.visibility = "hidden";
else {
curScene = 9;
decisionl = "?2";
decision2 = "?";
¥
break;
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wrangling the page

QBUI.I.ET POINTS

m The className node property makes big style m Elements on a page can be dynamically shown or
changes by changing the entire style class of a node. hidden using the visibility style property of the
m The style node property makes small style changes element object S
by providing access to individual style properties of a

The display style property can

node. actomplish a similav show/hide effeet
m  ACSS style class has nothing to do with a JavaScript b‘/ SCJCfins it to disyla\/.-mhc (hide) o
class—they are completely different things. display: block (show).

No wore bogus options

Manipulating individual styles using the DOM allows the
second decision element to be selectively shown and hidden.
The end result is a user interface that makes a lot more sense
now that the empty decision elements are gone.

ana
Stick Figure Advantyre

Ah, much better...
those empty decisions
were really annoying!

Welcome $o

STICK FIGURE
ADVENTURE

] B

start

Do

The setond detision element is
now hidden when it isn't needed,
suth as on the title seene.
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big ol’ decision tree

More options, more complexity

Ellie envisions the Stick Figure Adventure storyline growing by leaps and
bounds to reveal all kinds of interesting new scenes and decisions. There
are ways the DOM can factor into helping manage the complexity of a
much deeper Stick Figure Adventure narrative.

Scene 10 -/

Scene 8
Scene 4

Witeh in _+ scene 11
L.tg\l: :::;CS Scene 5 THE END
" Eaten by
\ witeh
Scene 1 THE END
Fork in the - B
Title intro Eaterby
troll
oo / THE END
Bridge e ==
overlooking
D '\ Tvoll on

bridae

Deeper adventure = Bigger decision tree!

¥* The latest version of the Stick Figure Adventuve is online and
wai{:'mg for Yyour coding assistante. Download this at H‘:EF:/ /www.
hcad(—'irchlabs.com/books/h{)s/ if you haven't alveady.
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wrangling the page

28

Wow! That's a lot of decisions... but it seems
like it would be a nightmare to test.

Scene 16 THE END ID
P

—_— P D

Big stories can certainly turn
into big problems without a
way to test the decision tree.

As the story continues to unfold with
% more scenes and decisions, it becomes
increasingly difficult to test the logic of
the story and make sure every decision
path leads to the right place. Stick Figure
Adventure is in desperate need of a way
y \‘ to analyze paths through the story.

_ @RAN

PTAWEWR
What do you think might be the best way to create testing
paths through such a monstrous decision tree?
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following the trail

Tracking the decision tree

Similar to the history feature in a web browser, which keeps
track of the sequence of pages you've visited, a decision
history feature in Stick Figure Adventure can be used to test
and debug the storyline. The idea is to reveal the series of
decisions that leads to a particular outcome. By doing this

Ellie can make sure the decision path works as expected. /
Witeh in _» Scene 11
Scene 2 window \e )
ﬂ

Little house
in the woods

Title intro voad

I 08

4

The decision history is built as a list of the options and scenes that occur
in any given path through the story. The history then serves as a story
debugger that lets Ellie trace back through options and scenes.

Start Scene 0 - Title intro.

D | o Scene 1 - Fork in the road.
etision

is thosen-.. o Scene 2 - Little house in the woods.

. - o _ @RA\N _
o Scene 4 - Witch in wmdkov—v./ to soons f}fds PQWER
o Scene 8 - ...

What kind of changes
Eath stene traversed are required to the
e Scene 11 -... is added to the Stick Figure Adventure
Endk detision history, a‘°"3 Web page to support a
with the detision made

b decision history feature?
to arvive thevre.

382 Chapter 8
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wrangling the page

Turn your decision history into HTML

From an HTML perspective, the code for the decision history isn’t too

terribly complex: a d1V element and a paragraph of text for each decision

Each p el
is all that is needed. P element

tontains 3 detision in
the detision his-l:or\/.
<div id="history">

<p>Decision 1 -> Scene 1 : Fork in the road.</p>k_J

<p>Decision 1 -> Scene 2 : Little house in the woods.</p>

<p>Decision 1 -> Scene 4 : Witch in window.</p>

</div> A decision ]mistory

All that remains 1s writing some JavaScript to use the DOM to generate {eature in Sticl(

the decision history as a collection of nodes.

Figure Adventure can

That's crazy. You
can't just create
new paragraphs at
will... can you?

be a very useful story

debugging tool.

The DOM can create any HTML element at will,
including paragraphs of text.

Actually, you can. And it involves another method of the document
object, createElement (), which can be used to create any HTML
element. The idea is that you create a new container element using
createElement (), and then you add text content to it by creating a
child text node with createTextNode (). The end result is an entirely
new branch of nodes grafted onto the node tree of a page.

div

document.createElement(''p");

~—

document.createTextNode(". . . ");

~ TEXT
"Decision 1 -> Scene 1 : Fork in the road." I
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monkeying around with the HTML

Manufacturing HTML code

Creating a new element with the createElement () method only
requires the name of the tag. So creating a paragraph (p) element simply

means having to call the method with an argument of "p", making sure We start off with a new P
to hang on to the resulting element that is created. clement £ loating in space.
var decisionElem = document.createElement ("p"); = o I

At this point there’s a new paragraph element with no content, and it’s
not yet part of any page either. So to add the text content to the element,
create a text node and then add it as a child of the new p node.

decisionElem.appendChild ("Decision 1 -> Scene 1 : Fork in the road."));

The p element is still floating in space,

but it now has some text tontent thanks
to a new ¢hild text node.

"Decision 1 -> Scene 1 : Fork in the road." I

The last step 1s to add the new paragraph element to the page as a child of
the history diV element.

document.getElementById ("history") .appendChild (decisionElem) ;

The p element is added as
a ¢hild of an cxis{:ing div
element, which mevrges the
Paragraph into the web page.

"Decision 1 -> Scene 1 : Fork in the road."

<div id="history">
<p>Decision 1 -> Scene 1 :

P Fork in the road.</p>
</div> .

By repeating these steps whenever each scene is traversed in Stick Figure
Adventure, a decision history can be created dynamically.

384 Chapter 8
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wrangling page

QBUI.I.ET POINTS

Any HTML element can be created using the [

By carefully adding and removing nodes in the DOM
document object's createElement () method.

tree, a web page can be disassembled and reassembled
m To add text content to an element, a child text node must atwill
be created and appended to the element.

rpen your pencil
B Add code to the changeScene () function to support the decision history

feature in Stick Figure Adventure. Hint: You need to add a new paragraph
element with a child text node to the decision history element when the
current scene isn't Scene 0, and clear the decision history if the Scene is 0.

function changeScene (decision) {

// Update the decision history

385
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sharpen solution

&Iutwﬂ Add code to the changeScene () function to support the decision history
feature in Stick Figure Adventure. Hint: You need to add a new paragraph

element with a child text node to the decision history element when the
current scene isn't Scene 0, and clear the decision history if the Scene is 0.

Append the new text

rode o e The ChahchLCv\cO Lunttion
paragrany denert alveady has a lotal variablc-
named detision, so Lhis vaviable
must be named something else.

function changeScene (decision) {

Grab the his-l:or\/
div using its |D.

// Update the decision history

Append the 1

paragraph
element to the 85 e ) .
f;"[f: ‘:,‘i‘;f [ Clear the detision history e, .

Create a new text
node with the detision
Clear the history div by hi s{:ory imbormation.
removing all of its children.
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wrangling the page

Tracing the adventure story

The decision history feature in Stick Figure Adventure now makes it
possible to carefully track the story logic as it unfolds.

ano o pn Ry -

e e L

STICK FIGWRE ~
ADVENTURE
Q J E‘r:v te '-"-'""\f----.:-l--.._, _—- -

) o [Tt Pt ok | mon
Fa' it T S —

The story hasn't started
so there is no history.

The decision history is
awesome! I can finally cut loose
creatively and still keep the
decision tree under control.

The history
grows as the
s{;ov'\/ unfolds.

=0 e LT LT S —
3 T o v g ey i o el e
7 i s s e By o B

|

The story path completes
in the detision his{:ory
when an ending is veathed.

T | o it e ey B 8 Bt @ s
Dapeam | = by 1 Tn-r-rlv'lrrhltllrr-uhl-nm'l‘-u—
Demam 1= o T 'l"llr-lr-'r'd‘lhll"‘d!’lhll'll-l
Cnrnirm | o o Ry, e B el sy B

o
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the neverending story

A long strange trip...

It’s time to flex your creative muscle by expanding the Stick Figure
Adventure story into something worthy of some serious decision history
debugging. Your stick figure friend 1s waiting for adventure...

Dream up your very own continuation of the Stick Figure Adventure story, and add code to

Eiea:iSe incorporate it into the Stick Figure Adventure application so that you can share it online as an
e interactive adventure.

There is no solution to this exercise... just have fun dreaming up adventures!

388 Chapter 8
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wrangling the page

JavaScripteross

Before you dig too deeply into stick figure story writing, take

a moment to experience a little crossword adventure!

Across

1. Anode appearing below another node in the DOM tree is
calleda ......

4. The property of a node object used to get its value.

5. Used to set the style class of an element.

7. Call this method to get all of the elements of a certain type,
such as div.

10. This type of node holds text content.

11. ADOM node type that equates to an HTML tag.

12. Use this method to add a node to another node as a child.

ANEEEEN

Down

1. Call this method to create an HTML element.

2. The topmost node in a DOM tree.

3. Anon-standard way to change the content of an HTML
element.

6. A clumsy way to tell an online story.

8. Aleafin a DOM tree of Web page content.

9. Use this property to access individual style properties of an
element.

13. Set this attribute on an HTML tag to make it accessible from
JavaScript.
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JavaScriptcross solution

* JavaSeripteross Solution

e KLy
R ﬂﬂlﬂlﬂﬂ

o
n 5
AL A s [

n.nmum.nn lnnmnmn
RACAESE:

L E[MEIN T

[~ <[]
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wrangling the page

B Pagebewes [N

Fold the page vertically What is the DOM, really?
to line up the two brains

and solve the riddle.

a%— [t's a mchc'mg of the minds! D o — 0

Document I

DOm

J"_\J"_J

"The DOM" ' span I "the browser, ' span !
ke l strong "confused with" ' em min control. l

"often" l "which is" I

A JavaScript programmer must he careful not to
get carried away with the DOM. It
1s certainly ham[y for accessing HTML
tags. But try not to hecome a total
manipulator, or you may wear out your nodes.

you are here » 391
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9 bringing data to life

. * X
Objects as Frankendata

T once disassembled an entire
man with these...you can ask him...
I put him back together later.

JavaScript objects aren’t nearly as gruesome as the good
doctor might have you think. But they are interesting in that they combine
pieces and parts of the JavaScript language together so that they’re more powerful
together. Objects combine data with actions 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
how! at the moon! OK, maybe not that last one but you get the idea...

this is a new chapter 393
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party time

A JavaScript-powered party

There’s a party, and you’re responsible for the invitations. So the first
question is what information goes into the perfect party invitation?

What? Where?

Who? When?
A puzzle party . The location
@ The date/time

[nvitation data.

T lV\Vi ion ions. .
Pisplay! [ b actions Peliver!

Display the data Deliver the data

A party invitation for JavaScript would model the data as variables
and the actions as functions. Problem is, in the real world the
ability to separate data and actions doesn’t really exist.

What?
You're invited to... /

)

Deliver!

/ Who?
A Puzzle Party!

Flip over! /
/\

Date: _OJctober 2 th e
uzzler Ry y
. . 9119 Confounding Street
pocatiom 2B ffleburg, CA 95099 5280 Unravel Avence
a .

When? Conundram, AZ 85399

ush I
USA

Disyla\/! —M

Where?

In the real world, the invitation card combines data and actions
into a single entity, an object.

394 Chapter 9
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bringing data to life

Pata *+ actions = object

You don’t always have to work with data and actions as separate things in
JavaScript. In fact, JavaScript objects combine the two into an entirely
unique data structure that both stores data and acts on that data. This
functionality allows JavaScript to apply real-world thinking to scripts. So
you can think in terms of “things” as opposed to separate data and actions.

When you look at the party invitation in terms of a JavaScript object, you

get this: Object
Data Actions
var who; function display(what, when, where) { function display() {
var what; 3} }
+ = | var whoj; ‘ , .

var when; function deliver (who) { unction deliver() {

PR var what;
var where; } 3}

var whenj

Outside of an ob\')cc‘c,
data must be passed into
‘(:uncﬁons as argumcv\fs.

var where;

Inside the invitation object, data and functions now co-exist and have
closer ties than they had outside of the object. More specifically, functions
placed within an object can access variables in the object without having
to pass the variables into the functions as arguments.

Ol)jects link

variables

and functions
togetlxer inside
a storage
container.

The data within the invitation object is accessible to the functions but
hidden from the outside world. So the object serves as a container that
stores data and links it to code that can take action on it.

you are here » 395
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membership has its privileges

An object owns its data

When variables and functions are placed within an object, they are
referred to as object members. More specifically, variables are called
object properties and functions are called object methods. They still
store data and take actions on data, they just do so within the context of a
specific object.

variables

Functions

var Who;

when, where) {

vVar what, function display (what, Fuht‘{:ions bCComc

OBJC‘:{: methods.

Var when;

}_-

Var where; function deliver (who) {

}_.

Properties

Methods
B W

function display() {

}

var who;

Variables become var what;

object properties.

var whenj

r where; :
va function deliver() {

}

ProPerties

an C[ metllﬂ C[S Properties and methods are “owned” by an object, which means they
are stored within the object much like data is stored in an array. Unlike
are tlle Ol)ject arrays, however, you typically access object properties and methods using

a special operator called the dot operator.

equivalents of

Varial)les anc[ K}l Object ;+ é - }+ E Property/Method .

functions.

The name o‘(: The name o‘c the
"l:hc ob\jcc-b \)US‘{', a do{: (?CY‘IOd). FVOFCY{:\/ or ”\C‘H\Od.
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(LMec’r mewber references with a dot

The dot operator establishes a reference between a property or method
and the object to which it belongs. It’s kind of like how people’s first
names tell you who they are, but their last names tell you what family

they belong to. Same thing for objects—a property name tells you what
the property is, while the object name tells you what object the property
belongs to. And the dot operator connects the two together.

Now it’s possible to actually put together the data for a JavaScript
invitation object using properties and the dot operator:

A dot! Property name.
Objcc{, name.
\/
invitation.who = "Puzzler Ruby";
invitation.what = "A puzzle party!";
invitation.when = "October 24th";
invitation.where = "2112 Confounding Street";

/LT}IC dot operator is used

to ateess each Fro?cr‘{:\/.

Keep in mind that since the data and the actions are all part of the same
object, you don’t have to pass along anything to a method in order for it

to be able to use the data. This makes taking an action on the invitation

object quite simple:

invitation.deliver () ;

’k Method name.

Object name.

bringing data to life

The c[ot operator
references a
property or method

from an oloject.

The party invitation is missing an RSVP property that allows invitees to respond with whether
they will be coming to the party or not. Write code to add an rsvp property to the Puzzler Ruby
invitation (she plans to attend), and then call the sendRSVP () method to send the response.

Download at WoweBook.Com
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ask me anything

The party invitation is missing an RSVP property that allows invitees to respond with whether

of the invitation ob\)cc{:.

invi'{‘,aﬁon‘scndRS\/P()j

The dot operator veferentes
the property and method

they will be coming to the party or not. Write code to add an rsvp property to the Puzzler Ruby
invitation (she plans to attend), and then call the sendRSVP () method to send the response.

This ¢ould also be a boolean property
wheve true means the person is

aktending, false means they've not.

Q; What exactly is an object? Does it
have a data type?

A: Yes, objects have a data type. An
object is a named collection of properties
and methods. Or put more exactly, objects
are a data type. Other data types you've
learned about include number, text, and
boolean. These are known as primitive

data types because they represent a

single piece of information. Objects are
considered complex data types because
they encompass multiple pieces of data. You
can add "object" as a fourth data type to

the list of primitive types you already know
(number, string, and boolean). So, any object
you create or any built-in JavaScript object
you use has a data type of object.

Q,: Couldn’t I just use global variables
and functions instead of object properties
and methods? Functions can access
global variables just fine, right?

A: Yes they can. Problem is, there is
nothing stopping any other code from
accessing the global variables as well. This
is problematic because you always want to
try and limit data exposure only to code that

398 Chapter 9

therejare no
Dumb Questions

truly needs access to the data. This helps
prevent the data from getting accidentally
changed by other code.

Unfortunately, JavaScript doesn't currently
allow you to truly prevent an object property
from being accessed by outside code. And
there are situations where you specifically
want an object property to be accessed
directly. However, the idea is that you place
data in an object to logically associate it with
the object. A piece of data tied to an object
has much more context and meaning than
a piece of data floating freely in a script (a
global variable).

Q,: I've seen object notation with the
dot operator used several times already.
Was | really using objects all this time?

AI Yes. You'll find that it's actually quite
difficult to use JavaScript without using
objects, and that’s because JavaScript
itself is really one big collection of objects.
For example, the alert () function

is technically a method of the window
object, which means it can be called with
window.alert ().The window
object represents the browser window, and
doesn't have to be explicitly referenced as

Download at WoweBook.Com

an object, which is why you can get away
with alert () by itself.

Q: OK, this is really confusing. So
you're telling me that functions are really
methods?

A: Yes, although it can get confusing
thinking of functions in this manner. You
already know that a function is a chunk of
code that can be called by other code by
name. A method is just a function that has
been placed within an object. The confusion
arises when you realize that every function
actually belongs to an object.

Soalert () isboth a function and a
method, which explains why it can be called
as a function or as a method—most methods
have to be called as a method using object
notation. In reality, every JavaScript function
belongs to an object, thereby making it a
method. And in many cases this object is
the browser’s window object. Since this
object is assumed to be the default object if
no object is specified for a method call, such
asalert (), it's OK to think of these
methods as functions. Their ownership by
the window object is incidental since they
have no logical connection to the object.



bringing data to life

QBUI.I.ET POINTS

Objects are a special kind of data structure that m  When placed into an object, variables become known as
combine data with code that acts on the data. properties, while functions become known as methods.

m  In practical terms, an object is really just variables and = Properties and methods are referenced by supplying the
functions combined into a single structure. name of the object followed by a dot followed by the
name of the property or method.

A blog for cube puzzlers

On the other end of the party invitation is Ruby, a cube puzzle enthusiast
who can’t wait to get together with her other puzzler friends. But Ruby
has more on her mind than just going to parties—she wants to create a
blog where she can share her love of cube puzzles with the world. She’s
ready to start sharing her cubist wisdom on YouCube!

T've heard that objects will make my
code easier to maintain when I need to
make changes. That will give me more
time for my cube puzzles!

Ruby has heard that JavaScript supports custom objects as a means of
creating more robust, and ultimately more manageable code. She has
also heard that lots of blogs eventually get stale because bloggers get
tired of maintaining them. So Ruby wants to start her blog out on the
right foot by building YouCube as an object-oriented script using
custom objects that will carry her far into the puzzling future.

Object-oriented _ More cube
YouCube ~ timel
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be the cube

Peconstructing YouCube

Ruby currently has a handwritten diary, and she’s read enough blogs to know

hers will need to consist of dates and text, but she can’t figure out how to store The handwritten
them using JavaScript. She just knows she’s sick of writing her cube diary YouCube.
(soon to be blog) entries by hand!

[
08/14/2008 — | o \
It'sarea ath entr
Got ‘Jrhe new cube T ordered. It's a Bachenry
et tombined with a
string of text.

08/19/2008

Solved the new cube but: of course, NOw

T'm bored and shopping for anew one.
ot ﬂ‘\_c Ruby's favorite
c"ﬁY' ﬂ tube ?uzz.lc.

® (3/16/2008 )
—7 Managed 1O get a headache toiling over

o the new cube.

Body text

e enbry Gottanap
0812112008 |
Found a 7xTx7 cube for sale online. Yikes!
That one could be abeast.

Ruby desperately needs a straightforward way to store and access multiple

pairs of information (date + text). This sure sounds an awful lot like what A custom OL]eCt allows
JavaScr.ipt objec.ts have to offer...combining multiple pieces of information tlle two P ieces 0 { l)lo g
nto a single entity.
_ data to be combined
Blog date + Blog body = Blog object

into a single entity.
g y
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bringing data to life

Custom objects extend JavaScript

The JavaScript language includes lots of handy standard objects, several
of which we explore later in this chapter. As useful as these objects are,
there are times when they simply aren’t enough. The YouCube blog is a
good example of this limitation since it involves a data storage problem
that can’t be solved with built-in JavaScript data types...a custom object is
in order.

[t's true, strings
are veally objects/

Ghandavd JavaSeript
ob)cCB-

Avvays ave
ob)cc‘(;s o0

0 0871472008 | GOt the ney n

| 08/19; Crred. e !

f 2008 Solveq the
] but of. _ . oW cube
| 9871672008 Manageq ¢, get
; a
Just for the 3 :

o headache _ .
8/21/2008 Fol
YouCubc Hoal - sarg.d ._a 7X7X7 cube Ffor

': %J Without the help of

objects, it might be
-{;gm‘a{ing {o store blog
entries in @ 2-D aevay

Blog date.

A tustom ode;l;

Blog body. Custom objects allow you to add features to JavaScript that suit your own
specific needs. In Ruby’s case, a custom object could model a blog entry,
using properties to represent the blog date and body text. Additionally,
methods can be used to add behavior to blog entries, making it more
intuitive to create and manage them.

The Blog object serves

as a tompound data

‘[‘.\/Pc - COmbinihg two

pietes of data into one. In order to bring such a custom object to life, however, we must first find
out how custom objects are created...

you are here » 401

Download at WoweBook.Com



caution: construction zone

Construcet your custom objects

Since objects have data associated with them that must be initialized when
an object is created, a special method called a constructor is required

to get an object up and running. Every custom object requires its own
constructor, which is named the same as the object. The constructor is
called to initialize an object upon creation. When creating a custom object,
it’s your job to write a suitable constructor that brings the object to life.

The Y“°\’“‘hcs
ahd mc{:\'\ods ave

cveated-

var who;

function display () {

y

var what;

var when;

function deliver() {

var where§

3

The properties
are initialized. The newly tveated

ob\’)ct.%, is veady

who = "Somebody";

what = "Something"; var who

when "Sometime"; var what =

where = "Somewhere";

var where

To create an object with a constructor, you use the new operator, which
kickstarts the object creation process by calling the object’s constructor.
The constructor part of creating an object looks like a call to a method
because that’s really what it is. However, it’s important to always use

the new operator to initiate the creation of an object, as opposed to just
calling an object’s constructor directly.

Invitation(who, what,

{0 use. \d

Properties
— ngSomebody"/
nsomething";

var when = nsometime";

— vsomewhere";

A constructor is
responsil)le for

creating an ol)ject.

when, where);

The name of the
tonstruttor matehes
the ob\)cc{: name.

Invitation

Méthods
—

function display ()

y

function deliver () {

o

The new oycra*{:or is used

(\/_’ 4o treate a new ob\')cc’c.

var invitation =

tThc new object is

stoved in a vaviable.

The tonstruetor is
ealled \)uS'E like a method.
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What's in a constructor?

A big part of the constructor’s job is establishing the properties of an
object, along with their initial values. To create a property within a

constructor, you set the property using a JavaScript keyword called this.
The this keyword assigns ownership of the property to the object, and

also sets its initial value at the same time. The word literally does what
it means—you’re creating a property that belongs to “this” object, as
opposed to just being a local variable within the constructor.

The +this keyword is
what distinguishes an
ob\)cc{: property from
a normal variable.

this.who = who;

this.what = what;

this.when = when;

this.where = where;

} Thc Loy\s{'xu(,{'pv' 1S YU{:
together jusi like any
other Lunttion.

Object properties are created and initialized in a constructor by using
object notation (the dot operator) and the this keyword. Without the
this keyword, the constructor would not know that you're creating
object properties. The result of this constructor is the creation of four

properties, which are assigned the four values passed as arguments into
the constructor.

function Invitation (who, what, when, where) {

bringing data to life

Cons{xuc{:o\rs are
always capitalized,
as ave ob)cc{: names.

_rhc Cons{ruc{ov
arguments are assigned

to new properties.

The this keyworJ is
the lcey to creating

olaject Pro]oerties
inside a constructor.

_ q@;pen your penci

Write a constructor for a B1og object that creates and initializes

properties for the date and body text of a blog entry.
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make it work

N rpen your penci
’ salutwn Write a constructor for a B1og object that creates and initializes

properties for the date and body text of a blog entry.

°bJ°‘J°' ............................................................ ave. passed. into. the.

cons{ruc{wr as argumcw{',s-

Y'C‘(’\ erentes
properties of The properties ave
the object. initialized using

tonstructor arguments.

Bringing blog objects to life

The Blog object is certainly shaping up but it hasn’t actually been created Handwritten
yet. As good as it may seem in theory, it’s still just a hypothesis yet to be blog cr\{:\r\/.
proven. Remember that the constructor establishes the design of an object

but none are physically created until you use the new operator, which then

builds the object by calling the constructor. So let’s go ahead and create a

real live Blog object. K

Follow along with the cxamplcs, 08/14/2008 {TFsared
JavaSevipt available for download at http:// Got the new cube 1 ordered IT'S
Blog ob)cc{:. www.head firstlabs.com/books/ h«ch/ . pearl.
var blogEntry = new Blog("Got the new cube I ordered...", "08/14/2008");
Blog

function Blog(body, date) {

The Blog()
eonstruetor is called
to eveate the ob\)cd:.

The object
\ is tvead ed.

"Got the new
Cube | ordered.
It's a real pear|.”

"08/14/2008"
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Q- I'm confused about object creation.
Does the new operator create an object
or does the constructor?

A: Both! The new operator is responsible
for setting the object creation in motion,

and a big part of its job is to make sure

the constructor gets called. Just calling a
constructor like a function without using

the new operator would not create an
object, and using the new operator with no
constructor would be meaningless.

Q- Does every custom object require a
constructor?

A: Yes. The reason is because the
constructor is responsible for creating the

therejare no
Dumb Questions

object’s properties, so without a constructor
you wouldn't have any properties. And
without any properties, you wouldn't have a
very meaningful object.

There is an exception to this rule about
constructors, and it applies when creating

a purely organizational object consisting

of a collection of methods that don't act on
object properties. In this case, it's technically
possible to do without a constructor. But
keep in mind that such an object isn't exactly
a shining example of good object-oriented
programming practices because it's really
just a collection of related functions. Even so
JavasScript itself employs an organizational
object for grouping together math related
tasks, as you learn later in the chapter.

bringing data to life

Qj What exactly is this?

A: this is a JavaScript keyword used
to refer to an object. More specifically,
this references an object from within

that same object. Yeah, that sounds pretty
weird, and slightly schizophrenic. But it
makes sense once you wrap your brain
around it. To look at it in real world terms,
think about what would happen if you lost
your watch and someone found it in a room
full of people. When they hold the watch up,
you would probably yell, "It's my watch!" You
used the word "my" to refer to yourself. More
importantly, the word "my" is used to clarify
that you are the owner of the watch. this
works exactly the same way—it implies
object ownership. So this.date
means that the datte property belongs to
the object in which the code appears.

08/14/2008 !
Got the new cube T ordered It's a redl
pearl.

08/19/2008
solved the new cube bt of codrse, NOW
T'm bored and shopping for anew one.

° 08/16/2008

Managed to get a headache toiling over
the new cube.

Gottanap.

08/21/2008 .
Found a 1x7x7 cube for sale online. Yikes!
That one codld be abeast.

Create an array of B1og objects in a variable named blog that
is initialized to the blog entries in the YouCube blog. Feel free to
just write the first few words of body text in each entry.

Download at WoweBook.Com
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sharpen solution

rpen your pencil
r y &Iu‘hﬂn Create an array of B1og objects in a variable named blog that

is initialized to the blog entries in the YouCube blog. Feel free to
just write the first few words of body text in each entry.

08/14/2008
Got the new cube T ordered. It'sared
pearl.

var blog =

08/19/2008
Solved the new cube but of codrse. now
T bored and shopping for anew one.

® snerzoos new Blog("Found a Tx7x7 eube for sale..”, "08/21/2008")  1;
Managed to get a headache toiling over
the new cube.

Eath blog entry is ereated

Gottanap. as a Blog object with its
own bod\/ text and date.

08/2112008

Found a 7x7x] cube for scle online. Yikes!

That one could be abeast.

The data stored in
YouCube 1.0 eath glog ob\)cj: is

neatly displayed on
Combining the array of B1og objects with some JavaScript code for the YouCube page.

displaying the blog data yields an initial version of YouCube. Ruby

knows her work is not done, but the blog is up and running, and she’s

happy with the early results. enn YouCube = The Blog for Cube Pyaziers =
VouCube - The Blog for Cabe Puzzlers

T like how the Blog object
combines the blog date and
body text in YouCube.

42008
‘:biu(mc mew cube [ ordered. I's a real pear.

ﬁmmuwm st aof couarse, AOW I'm besed and shopping for & pew one.

EM-inmdhgdabmdl:hc h.ﬂm.gnm&mnr-rcuh.t.'rmlw.
Lr2ias g o
?:.mdi'-'ah?cubc for sale coline. Y ikes: That ane ¢ould be a beast

_Shiow A Bog Enares |

Dot

Let’s take a peck at the code required to bring the B1og objects to life
and make YouCube 1.0 a reality...
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bringing data to life

JouCube Up Close

<html>
<head>
<title>YouCube - The Blog for Cube Puzzlers</title>

<script type="text/javascript">

// Blog object constructor The Blog() tonstruetor treates
function Blog(body, date) { vopevties.

// Assign the properties the two blog prop

this.body = body;

this.date = date; Thcaﬂﬂ70£

/\ Blog ob\')cc{:S-
// Global array of blog entries

var blog = [ new Blog("Got the new cube I ordered..", "08/14/2008"),
T%cshowBbgO fwwfbn new Blog("Solved the new cube but of course...", "08/19/2008"),
dvaws the Hogcnfﬁcs{p new Blog("Managed to get a headache toiling...", "08/16/2008"),
{hc"Hog'dhlonfhcy new Blog ("Found a 7x7x7 cube for sale online...", "08/21/2008"™) 1;

// Shoyfthe list of blog entries

functfon showBlog (numEntries) {

// Adjust the number of entries to show the full blog, if necessary
f (!numEntries)

numEntries = blog.length; 6\_ |£ the number of Hog entries 1o

)

// Show the blog entries show wasn't passed as an argument,
var i = 0, blogText = ""; show all of the entvies.
while (i < blog.length && i < numEntries) {

// Use a gray background for every other blog entry
if (1 $ 2 == 0)

blogText += "<p style=’background-color:#EEEEEE’>";
else <~ v of the blo

blogText += "<p>"; Alternate the "Jackgr.ound tolor ot ¢ 0

entries so they've easier to vead.

// Generate the formatted blog HTML code
blogText += "<strong>" + blog[i].date + "</strong><br />" + blog[i].body + "</p>";

i Set the formatted

}
[\ blog ancr}l ¢ode to
// Set the blog HTML code on the page th“Hog div.

document.getElementById ("blog") .innerHTML = blogText;

</script>

</head>

<body onload="showBlog (5) ;"> » g . but
<h3>YouCube - The Blog for Cube Puzzlers</h3> 'Thc“Hog div, which ﬂﬁrﬁsou£6nij
<img src="cube.png" alt="YouCube" /> Sc{;s Lilled with formatted blog data.

<div i1d="blog"></div>
<input type="button" id="showall" value="Show All Blog Entries" onclick="showBlog();" />

</body>
</html> Show all blog entries M
the button is clicked.
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why, why, why

Q; Why is the Show All Blog Entries
button necessary in YouCube?

A: In the current state of the blog, the
button is not necessary at all since there are
only four blog entries total. But as the blog
grows, it becomes increasingly important

to limit the number of entries shown initially
on the main YouCube page to keep from
overwhelming visitors. So the blog code
defaults to only showing the first five entries.
The Show All Blog Entries button overrides
this default by displaying all blog entries.

A disorderly blog

therejare no
Dumb Questions

Q: Why is innerHTML used to
show the blog entries instead of DOM
methods?

A: Although DOM methods are certainly
preferred in terms of web standards
compliance, they are fairly unwieldy

when it comes to dynamically generating
highly formatted HTML code. The reason
is because every container tag such as
<p>and <strong> has to be created
as a parent with child nodes for their
content. innerHTML is a tremendous

YouCube 1.0 looks good but it isn’t without its flaws. Ruby has noticed that
the blog entries are in the wrong order—they really should appear with
the most recent post first. Right now they are displayed in whatever order

they are stored, which we can’t count

on being chronological.

408

Chapter 9

I just realized that I don't )& &3
always write the blog

entries in chronological
order...that's a problem!

most vetent.

YouCube - The Blag far Cube Puzsiers

ube - The Blog for Cube Puzzlers

convenience in this case, and simplifies the
YouCube code considerably.

Qj Why doesn’t the B1og object have
any methods?

A: Ambition, that's good! The truth is that
there are plenty of other aspects of YouCube
to work on before B1 og methods become
a true priority. But don't worry, methods are
definitely part of the long-range plan for
YouCube. Methods are an important part of
any well-designed object, and the B1og
object is no different.

The order of blog
entries should be
most recent first.

Salved the new cube by of course, now I'm bored and shopping for a new ane

8142008

G the new cube | ortened. [¢'s a nea] peard,
Users expett 811972008
the topmost blog
entry to be the 8008

Managed 1o get 8 headache tiling over the new cube. Goug nap.

V B/21/2008
Found a 7x7x7 cubse for sale online, Yikes) That ene could be 5 beast

Show All Mog Entries

Dane
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bringing data to life

The need for sorting

Ruby’s solution to the blog ordering problem is to sort the blog array by

date. Since JavaScript supports looping and comparisons, it should be

possible to loop through the blog entries, compare dates to each other, and

sort them into reverse chronological order (most recent posts first). Swap these two blo

oo cn{:r-nes sinte the setond
one is more vetent.

Blog

Got the new cube

I ordered. It's a4
real pear|."

This blog entry should
appear E‘urs{ sinee it's
the most vetent.

"Solved the new
Cube but of
course, now,. "

"'08/14/2008"

o Loop through the
blog array.

08/19/2008" ) ff "Managed to get a

headache toiling
over the new..,"

e Compare the date of each Blog object
to the next one.

_ "'08/16/2008"

"Found a 7x7x7
Cube for sale
online. Yikes.. "

e If the next blog entry is more recent than the current
entry, swap them.

_ "'08/21/2008"

This blog sorting solution has some merit and sounds like it could work,
assuming we can work out the details of comparing blog dates.

Wait a minutel If dates are stored as
strings, how can you compare them to
see which one is most recent?

A date stored in a string isn’t really a date.

Ruby’s blog sorting strategy has run into a serious snag due to the fact that
a date stored as a string has no concept of time. In other words, there is
no way to compare the strings "08/14/2008" to "08/19/2008" to
see which one is more recent because they are just strings. Although it

is possible to compare strings, such comparisons don’t understand the
specific format of a date, and therefore aren’t able to compare the month,
day, and year components of a date when carrying out the comparison.

So before we can think seriously about sorting the blog entries by date, we
first need to rethink the manner in which dates are stored in the blog.
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have you seen my date

A JavaScript object for dating

What Ruby needs is the ability to store a date in such a way that it can be
compared to other dates. In other words, the date needs to understand
that it is a date, and behave accordingly. Wait a minute, that sounds a lot The date of Lhe

like an object! And as it turns out, JavaScript offers a built-in Date object first H°5 cn'l:ry.
that could very well be what Ruby needs.

Date

getbate()

| getDay()
getFullYear(Q)

The Date object represents a specific moment in time, down to the

Methods that
set date data.

Methods that

August 14th, 2008 get date data.

The built-in Date

. millisecond, and is a standard part of JavaScript. Although the Date
OLleCt represents object certainly uses properties internally, they are invisible to you, the user
a moment in time of the object. You work with the Date object purely through its methods.

.

Similar to the B1og object, you create a Date object using the new

operator. Here’s an example of creating a Date object that represents the
current date and time:

Stove the ncw\y/_/w
eveated Date
ob\')ct,{: na variab\c var now = new Date (
Q This new Date ob\)cd:
vesents the
Create a Date object Z‘:"hjc date/time.

Wltllln tlle Date using the new operator.

ol,ject, time 1s This Date object is created and initialized with the current date and
time. Notice that the syntax for creating a Date object is a lot like calling
expressec[ in a function or method, and that’s because you’re actually calling the
4. constructor of the Date object. You can pass the Date () constructor a
mllllseconc[s. string argument to specify a date other than the present. For example, this

Date object represents the date of the first YouCube blog entry:
'Jrchc da’ci“ ‘j::s‘d J§° var blogDate = new Date ("08/14/2008");
he tonstrulltor as
s{riy\s 0‘('\ {.C*‘{l- \/
410 Chapter 9
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bringing data to life

Calculating time

One of the most powerful features of objects is how they inherently know
how to manipulate themselves. For example, think about how tricky it
would be to calculate the number of days between two dates on your own.
You’d have to somehow convert a date into a number of days from some
known reference, making sure to factor in leap years. Or you could just let
the Date object do the work for you...check out this function that does
the heavy lifting with a couple of Date objects:

Convert from milliseconds

The funttion ateepts two to secon i
] dS ‘l‘,o m -t
Date ob\)cd:s as arguments. hours o days. M;::vjs "

function getDaysBetween (datel, date2) { ﬂ

var daysBetween = (date2 - datel) / (1000 * 60 * 60 * 24);

return Math.round (daysBetween) ;

b Simple but powerful,

is is the tode that
Round off the vesult and {:;cs all the W°"k!
vetuen it...vound() is a method
of the Math object, which we
tackle later in the chapter.

This function reveals the power of the Date object in a simple piece of
code—a subtraction. All of the complexity associated with calculating
the difference between two dates is conveniently buried inside the Date

object. Our only concern is the result of the subtraction, which is the

getDaysBetween (datel, dat €2): number of milliseconds between the two dates. Convert milliseconds to

days, round off the result, and we have a handy little function that can be
reused any time we need to know the difference between two dates.

Create two Date objects for the first two YouCube blog entries. Then call the
getDaysBetween () function, passing in the two Date objects, and displaying
the result in an alert box.
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exercise solution

Create two Date objects for the first two YouCube blog entries. Then call the

e getDaysBetween () function, passing in the two Date objects, and displaying
2s RC\§Q the result in an alert box.
oLution

Create Date ob'ft’cs for
{hc {:wo Hog en \r\/ da{‘,cs.

The Lunttion
veturns the

diffevcente. Pass the two Date

Z:JCC{:S as ar‘aumcy\{s
E oK 3 ‘{;hc ‘FuhC‘l',lon.

The dates are separated by 5 days.

Rethinking blog dates

While it’s great that JavaScript offers a Date object that makes it possible
to manipulate dates intelligently, the YouCube B1og object currently still
stores dates as strings, not Date objects. In order to take advantage of the
features made available by the Date object, we need to change the blog
so that the blog dates are Date objects.

pate
Blog

The date property of the August 14th, 2008
Blog object needs to be
converted from a string

to a Date object. e

- "Got the new
~ Cube I ordered.
It’s a real pearl."

- "08/14/2008" “*

The question is, can the date property of the B1og object store a Date
object instead of a string?
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bringing data to life

An object within an object

The Blog object is a good example of how objects must often contain
other objects. The two properties of the BLog object are actually already
objects themselves—both properties are String objects. The String

objects don’t really look like objects because they are created as object The S{“r'?‘e) literal
literals by simply quoting a string of text. Date objects aren’t as flexible, a“{'pm_ahw”.\/ ereates
and must be created using the new operator. 3 String object.

To create a blog date property as a Date object, we must use the new

operator to create a new Date while creating the Blog object. If this The Blog object is eveated

sounds nightmarish, maybe some code will ease the fear. using the new opevator.

var blogEntry = new BlOg("Nothing going on but the weather.",

new Date ("10/31/2008")) ;
A Date objett is eveated and

,\/\/ passed into the Blog() construttor,

also using the new opevator.
This code reveals how a YouCube blog entry is now created as an object

that contains two other objects (a String object and a Date object).
Of course, we still need to build an array of B1og objects in order to

successfully represent all of the YouCube blog entries. Tlle new OPeratOI'
Blog

string

creates o]ojects
with the ]mel]o of

constructors.

body property.

e
'Got the new Dat

ube | ordered
’s a real pear|

ot the new Cubeé
| ordered. It's a
real pearl.”

August 14th,
2008

date property.

_ pen Your pencil
’ Rewrite the code to create an array of YouCube B1og objects

where each date is now a Date object. Feel free to shorten the
body text.
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sharpen solution

ncil
@Eﬁn YWS;Ititfeinn

Rewrite the code to create an array of YouCube B1og objects

where each date is now a Date object. Feel free to shorten the

Eath blog Cn{:\r\/ is still
tveated as a Blog ob\')ct,’c-

body text.

S{',Y"mg litevals work ‘:'mc ‘COY‘ the
body text of eath blog entry.

Dum

Q: Why is the date in a Date object stored in milliseconds?

A: First off, understand that the Date object represents

an instant in time. If you could click the Pause button on the
universe, you'd have a frozen moment in time. But you wouldn't
have any way to tell people when the moment occurred without
some kind of reference. So you decide on January 1, 1970 as the
arbitrary reference point for your moment in time. Now you need a
measurement from this offset. Maybe it's 38 years, 8 months, 14
days, 3 hours, 29 minutes, and 11 seconds. But that's a cumbersome
way to keep track of a time offset. It's much easier to stick with a
single unit of measurement, one that is capable of representing the

tllere are no °
b Questions

The date for each Blog ob\)cc{:
is treated as a Date ob‘)cc{:‘

tiniest fractions of time. How about a millisecond? So instead of
all those different units of time, you now have 1,218,702,551,000
milliseconds. Yeah, that's a whole bunch of milliseconds but big
numbers aren’t a problem for JavaScript.

Q,: Do | have to worry about converting milliseconds when
using the Date object?

A: It depends. The Date object includes several methods for
extracting meaningful parts of a date that avoid dealing directly with
milliseconds. However, if you need to deal with a difference between
two dates, then milliseconds will almost certainly enter the picture.

QBUI.I.ET POINTS

m The standard JavaScript Date objects represents an
instant in time, expressed in milliseconds.

m The Date object includes several methods for
accessing the different pieces and parts of a date and
time.

m The Date object is smart enough to know how to
manipulate dates mathematically, as well as compare
dates to each other.

m  Like most objects other than St ring, you create a
Date object using the new operator.
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bringing data to life

Pates aren't useful...for humans

With the date property of the Blog object converted into a Date object,
Ruby is ready to turn her attention back to sorting the blog entries by date.
Well, almost ready. It seems she has introduced a new problem in that the
dates of the blog entries are now extremely cryptic. Ruby suspects that
users won’t really care about the time zone of each post, and it will only
distract from the YouCube experience. Clearly, the injection of Date
objects into YouCube needs to be examined more closely!

The blog dates ave quite

mcssy...in£orma{ion ovcrload,l

ano YouCube - The Blog far Cube Puzzlers
YouCube - The Blog for Cube Puzzlers

Thu Aug 14 2008 00:00:00 GMT-0500 (CDT)
Got ﬂ-:cusﬁtw cube I ordered. IUs a real pearl,

2008 00:00:00 GMT-D500 {CDT) o i
?s‘:l:l:s:?:ﬁhlgl_m cuhe hut of course, now Fm boned andd shopping for 2 new one.

The Date object change made
sense at the time but now the
blog dates look horrible. I don't
even remember writing code to
format the dates.

2008 00:00:00 GMT-0500 (CDT)
i;;;:gugdlg get a headache toiling over the new cube. Gotta nap.

hu Aug 21 2008 00:00:00 GI‘-‘IT-I]E[_H} l‘i.'_'_l';l'l'} .
'lguund lsﬁ':.'.'ﬂ cube for sule online. Yikes? That ons could be a beast.

Shaw All Blog Entries |

Dane

Not onl\/ do the dates
look bad, but the Hog
entries still appear in

the wrong ordcv...uah_/

Ruby is a bit puzzled about the cryptic YouCube dates because she
doesn’t recall writing any code to display them. All she did was convert
date strings into Date objects. Are evil JavaScript forces conspiring to
make her dates ugly?
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there's gotta be a better way

Converting objects to text

Fortunately, there are no evil forces to blame for the ugly YouCube

dates. In fact, it’s the very natural forces of JavaScript objects that are
responsible for the date formatting—the dates formatted themselves! It
works like this: every JavaScript object has a method called toString ()
that attempts to provide a text representation of the object. The cryptic
date is the output of the Date object’s default toString () method.

var blogDate = new Date("08/14/2008"); ;
Thu Aug 14 2008 00:00:00 GMT-0500 (COT)

alert (blogbate.toString());

The slick part of the toString () method is that it automatically comes The fosfring()

mnto play when an object is used in a context where a string is expected. method veveals
For example, the blog date alert code could be rewritten like this, and how a Date
result in the exact same outcome: ochc{ also kcqas
track of the Lime.
alert (blogDate) ;
Date

The alert() funetion expects a string,

so '{:hc toString() method is ealled
behind the seenes 4o Provide a string
vepresentation of the Date objeet.

The +oString0) method is
quite helpful in providing a
string vcyrcscn{:a{:ion a
date, but it also appears in

'August 14th, 2008
Midnight

other ob\')cd:s to0.
. Since the alert () function expects a string, the Date object is smart
Tl‘e tOStI’lﬂg () enough to know that it must provide a string representation of itself. So it
metllo J Pl‘OVi C[es a calls upon the toString () method to handle the task.
. . This toString () business wouldn’t be a problem except for the fact
str lﬂg r ePreSEntatlon that YouCube really needs dates to be displayed in an easy-to-read format,

such as MM/ DD/ YTYYY. Bottom line, it doesn’t look as if YouCube will
be able to take advantage of the default string representation of the Date
object made possible by its toString () method.

of an oloject.
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bringing data to life

Accessing pieces and parts of a date

Ruby needs a way to customize the format of a date. The key to custom
formatting a Date object is accessing the individual pieces of the date,

such as the month, day, and year. Then we can reassemble a date in The month of the
any format we want. Fortunately, the Date object provides methods for date as 3 number
accessing these pieces of information. between O and | .

Q&s—
ie
pa / The day of the
= month as a number

24&\6{:“2] and 3l.

August 14th, 2008 ' [\
- ; 08 Thc \cu“ 4"—disi{; \/CGV'V

The Date object actually supports a lot more methods
than these three, providing all kinds of different ways
to access the date and time of a Date object. However,

Midnight / 20

Pay close attention to
the values returned
by Date methods.

WatCh lt The getMonth() method

these three methods are all we need to whip the YouCube § returns a month as a
blog dates into shape. : number between 0 (January) and 11

blogText +=

(December), while getDate() returns the
day of the month in the range 1 to 31.

Fix the cryptic YouCube blog date problem by rewriting the code
that formats a blog entry and stores it in the blogText variable.
Make sure the blog date is formatted as MM/DD/YYYY. Here’s the
original version of the code:

"<strong>" + blog[i].date + "</strong><br />" + blog[i].body + "</p>";
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sharpen solution

_ pen your pencil
i &Iutlﬂﬂ Fix the cryptic YouCube blog date problem by rewriting the code

that formats a blog entry and stores it in the blogText variable.
Make sure the blog date is formatted as MM/DD/YYYY. Here's the
original version of the code:

blogText += "<strong>" + blog[i].date + "</strong><br />" + blog[i].body + "</p>";

blogText += "<strong>” + (bloglil.date.aetMonth() + 1) 47/ +

We sc{: movre
Lon{‘xol b\/ v\o{i

relying on the Eath piece of the date s~ 1ne blog date disglayed
Date °b:)c"'£ to extracted from the Dca{c is now tustom built in the
format itself: object by calling methods. MM/DD/YYYY format.
Pates make sorting easy
Date

Now that the blog dates have been successfully converted to Date
objects, which are much more suited to sorting than strings, it’s time to
revisit the blog order. The problem is that the blog entries are currently
displayed in the same order that they are stored in the blog array,
which isn’t necessarily chronological. Most blogs are displayed in reverse
chronological order, where the most recent posts appear first in the list of
blog entries. Knowing this, it’s possible to revisit the original blog sorting
strategy:

Date

Now we have Date

objeets that ean be
o Loop through the blog array:. K—_\ tompared to eath other.

e Compare the Date object within each B1og object to the next one.

e If the date of the next blog entry is more recent than the current entry, swap the entries.

Although the date comparison part of this strategy certainly looks much
less daunting with the help of the Date object, the rest of the plan still
involves a fair amount of custom coding. Sorting a sequence of data sure
does seem like a common programming problem that has been solved
many times before. You hate to reinvent the wheel...
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bringing data to life

Wouldn't it be dreamy if JavaScript
had some kind of built-in sort
feature that took the drudgery out
of sorting a sequence of data?
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sort it out amongst yourselves

Arrays as objects

Could it be that an array is capable of sorting itself? If a date knows

how to turn itself into a string, it’s not so far-fetched to think that an

array might be able to sort itself. For that to be possible, however, an

array would have to be an object so that the sorting could take place in a
method. And indeed it is. Remember this code from the Mandango script?

An array is
really just

an ol)ject.

for (var 1 = 0; i < seats.length; i++) {

) /\ length is an arvay obJ’cf:E

The seats vaviable propevty that tells you how
is an arvay: many elements are in the array.

So the cat’s out of the bag, arrays are objects, but does that mean they can
sort themselves? Not only do arrays have properties such as length, but
they also have methods that act on the array data, bringing it to life. And
yes, there’s a method named soxrt () that sorts the data in an array. Let’s
see how it works:

nums

[ o 1 | 2 | 3] 4 | 5| 6 | 7 | 8

An arvay of

numbers. \/

var nums = [ 51, 11, 34, 29, 17, 46, 22, 58, 16 ];

nums . sort () ; Sorts the array m
K_/_\ in intreasing

numerical order.

The sort () method changes the order of the elements inside the array:.
The default sorting behavior is in increasing order, so the nums array
turns into this:
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bringing data to life

Custowm sorting an array

The default behavior of the Array object’s sort () method is often not
enough. The good news is that the sorting behavior is determined by a
comparison function that sort () calls to handle the comparison of
cach sorted item in an array. You can fine-tune the sort order by providing
your own version of this comparison function. Here’s an example of what

e prey o e The two aroy ents are two
e Two argum
function compare (Xr‘g—{\ avray items that ave being
tompaved for sorting purposes.

return x - y;

3 The veturn value determines
whether x and Y stay wheve
they are in the array or y
9ets sorted ahead oz

X.

The return value of the compare () function is a number that
determines the resulting sort order of x as compared to Y.

Don’t sort—leave
x and y as they are.

compare(x, ¥)

Your custom compare () function is injected into the array sorting
equation when you call the sort () method—just pass a reference to the
compare () function into the method.
The arvay sort is now
tontrolled by the tustom

nums.sort (compare) ; )
\/ compare() funttion
N rpen your pencil
3 Write the code for a custom comparison function named

compare () that sorts YouCube blog array entries in reverse
chronological order (most recent first). Hint: B1og objects can be
subtracted from each other by simply using a minus sign.
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sharpen solution

_ pen your pencil
g &Iu‘hﬂﬂ Write the code for a custom comparison function named

compare () thatsorts YouCube blog array entries in reverse
chronological order (most recent first). Hint: B1og objects can be
subtracted from each other by simply using a minus sign.

These two
arguments ave
Blog ob\)cc{:s
sinte the array
tontains Bl°3
ob\)cc{:s.

Subtracting the first da.{: ‘ We've subtracting the two dates
from the setond vesults in 3 35 rumbers Lo the b
veverse chronological sort.

Sorting made simple with function literals

When you think about the role of the array sort comparison function, it’s really
only used by the sort () method and nothing else. Since it is never called by
any of the YouCube script code, there’s really no reason for it to be a named
function.

Remember function literals from the thermostat in Chapter 6? The

compare () function is an excellent candidate for a function literal because
of how it is used. In fact, YouCube blog sorting can be simplified by converting
the compare () function into a function literal that’s passed directly into the

sort () method.
[\ The «Func{:ion literal is

a i ;
blog.sort (function(blogl, blog2) { E"'::/dsil'ic(gﬂyczfodfhc
m od.

return blog2.date - blogl.date;

1)

As a devout puzzler, Ruby is all about efficiency. And in this case that
equates to eliminating an unnecessary named function that is really just a
sidekick of the sort () method. Ruby is so bent on efficiency, in fact, that
she doesn’t see why the comparison function needs to take up three lines
of code. Although the organization of JavaScript code doesn’t make the
code run any differently, in this case the function literal is simple enough

The (:uhd:ion liteval
is trunthed into a
single line of ¢ode.

that it makes some sense shrinking it to a single line of code. [—\J

blog.sort (function(blogl, blog2) { return blog2.date - blogl.date; });
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Q: Does every object have a
toString () method?

AZ Yes. Even if you create a custom
object and don't giveita toString ()
method, JavaScript will at least report that it
is an object if you use it in a context where
a string is expected. Granted, the string
won't be very meaningful but it's up to you
to provide a toString () method for
custom objects if you want it to convey
meaning about the object.

therejare no
Dumb Questions

Q,- How does the sort comparison
work between Date objects?

A: The goal of a sort comparison function
is to return a number whose value controls
the sorting of the two arguments. In the
case of comparing dates, you want the more
recent date to be sorted first. The more
recent date is the larger date, so subtracting
the second date from the first date achieves
the result of sorting recent dates ahead of
later dates. This means the second date is
sorted above the first date only if the second
date is larger (the result is greater than 0).

Ruby and her cubes are happy

The YouCube blog is now approaching Ruby’s vision of a cube puzzle
blog that shares her every cubist thought with the universe.

and

YouCube - The Blog for Cube Puzzlers

i
oY
5,

8/21/2008 i
Found a 7x7x7 cube for sale o
$/19/2008

Solved the new cube but of course, oy I'm bored and shopping for a new ane.

#/16/2008 =
Managed to get a headache tiling over

871472008

Gt e new cube [ordered. Ivs a yeal pearl.

Show All Blog Entries

Dane

The dates are
neat and ¢lean.

YauCube - The Blog for Cube Puzzlers [==]

. ¥ikes! Thar one could be a beast.

pew cube., Golta nap.

The blog entvies

vecent fivst.

Download at WoweBook.Com

are ordered most

bringing data to life

Q,: How does the Array.sort ()
method know to use a custom
comparison function or a default
comparison?

A: This decision is made based upon
whether or not an argument is passed

into the sort () function. If there is no
argument, a default sort comparison is
assumed. If an argument is provided, it is
interpreted as a function reference and used
as the basis for comparing items in the sort.
So the comparison function reference is an
optional argument.

T love my blog
almost as much as

my puzzles!

423
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aword search puzzle

Searching would be nice

YouCube is running pretty smoothly but several users have requested a

search feature that allows them to search all of the blog posts. Since Ruby

plans on eventually having lots of blog posts, she agrees that this could be
a very handy feature, especially over the long haul.

A seareh string is entered
and then used +o search
Search the Blog II?X?X?

all of the Hog bod\/ text.

3 ; al
e

pe(]\“\.

A search feature would
allow users to search through

all of my blog posts just by
entering a search term.

& OW
ggl\lz!izf(\)we new cube but of course.
olv

i W One.
Tmiored and shopPing for ane

08116/ ?%Ofo geta headache Toling Over
Manag®

the new oube:
Gottanap.

Ruby just needs a plan for how to code the search feature
in YouCube...could objects possibly be involved?
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bringing data to life

Searching the blog array

A search feature for YouCube involves looping through each entry in the
blog array looking for matching text in each blog post.

Search the Blog ||?x?x?

Get search text from user. <€

This desigh makes a lot of sense but how in
the world do I search for text in a blog entry?

Loop through I'm perplexed...but I know there's a way!

blog entries.

Check for text
match in each
blog entry.

Bail out of the loop if
there’'s a match.

- @RA\N
vawWEWwR

How could you go about searching YouCube
blog entries for a matching string of text?
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stringing it together

We already know that a string is really
an object. So is it possible that string
could just search itself?

A string is a searchable object.

You’re maybe starting to figure out that objects are
everywhere in JavaScript. Strings are objects, and
include lots of handy methods for interacting with string
data (text). And yes, one of these methods allows you to
search for a piece of text within a string. A string within
a string is sometimes referred to as a substring.

Search o see if
the s{:rins tontains

a tertain subs{:riy.a,
~ cube | ordered.

| charAtQ —
Its areal

pearl.” toLowerCaseQ

o toUpperCase()

Find out where a
cevtain tharacter
is lotated in the
s{'xing-

- "Got the new

The number of
thavatters in
the slcving-

ﬂ Convert the string

{0 lowertase or
uppertase.
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bringing data to life

Searching within strings: index0£()

The indexOf () method allows you to search for a string of text, a
substring, within a String object. The substring is passed as an
argument to the indexOf () method—since you call the method on a
String object, there’s no need to pass anything else. The indexOf ()
method returns the index where the substring is located, or -1 if there is
no match.

var str = "Got the new cube I ordered. It’s a real pearl.";

alert (str.indexOf ("new")) ;

\__ P

To understand where the number 8 comes from in this example, you have

to look at a string very much like it’s an array of individual characters.

(¢}

10 20 30 40
LEETELTrrr ettt et r e
"Got the new cube I ordered. 1t’s a real pearl."”

The search string "new” appears Eath chavacter in the string

at index 8 in the Sbrina. .zhlo{fa Le d{i{" 3 2’:”\“‘0]“ :{i*
at tounts W om

the beginning of the string,

When indexOf () is used to search for a string that doesn’t exist, the
result of the method is -1.

The vesult is —| since the
var searchIndex = str.indexOf ("used"); searth S‘{ZVihg doesn’t appear
\_/ in the S-{:\ring ob\)cc{:.

Below is one of Ruby’s favorite riddles. Identify the index of each occurrence of the substring
A "cube™" in the riddle string.

ExerciSe

"A cubist cubed two cubes and ended up with eight. Was she Cuban?"
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exercise solution

Below is one of Ruby’s favorite riddles. Identify the index of each occurrence of the substring
"cube" in the riddle string.

LerciSe

SoLution lon't the

answer obvious?

The bcgiyming of the
¥ing has an index of 0.

"A cubist cubed two cubes and ended up with eight. Was she Cuban?"

The substring (_ The substring

index is 9 index is /9.

Searching the blog array

String searching isn’t too difficult thanks to the indexOf () method of
the String object, but Ruby still has an entire blog to search. Her plan
1s to loop through the array of blog entries, and use the indexOf ()
method to search for a substring within the body text of each blog entry.
If there is a match, she wants to display the blog entry in an alert box.

Before writing a function to handle the actual blog search, the YouCube
blog needs a text field for the search text, as well as a button for initiating
a search.

<input type="button" id="search" value="Search the Blog" onclick="searchBlog();" />

<input type="text" id="searchtext" name="searchtext" value="" />
The Search bu{:‘f;on ealls
Blog searth text is aceessible Searth text! the searehBlog() funetion
£hrough the seavthtext [D- to seareh the blog,

Search the Blog ||?x?x? “—

the code for the searchBlog () function. Since the function uses
an alert to display the search results, there’s no need to return any

function directly reads the search text from the HTML text field.
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information from it. There also isn’t any need for an argument since the



bringing data to life

JavaScript Magnets

The YouCube searchBlog () function is responsible for looping
through the array of blog entries and searching for matching text
in a blog body. Help Ruby finish the function by filling in missing
code with the magnets. Hint: The matching search result should be
displayed with its date in the form MM/DD/YYYY inside of square
brackets, followed by the blog body text.

function searchBlog() {
var = document.getElementById(" ) .value;
for (var i = 0; 1 < ;i) |

// See if the blog entry contains the search text

1= —
if (blogli] toLowerCase().indexOf(searchText.toLowerCase()) ! 1) {
i . .

............... : ) s
alert ("[" + (blogfli]. . T )

.getFullYear() + "] "+

+ "/" + blogli].

blog[i].date.getDate()

bloglil]. )

break;

¥
}

// 1f the search text wasn’t found, display a message

if (1 ==

g entries containing the search text.");

alert ("Sorry, there are no blo

‘ blog. length .

‘ getMonthQ '

you are here » 429

Download at WoweBook.Com



JavaScript magnets solution

J avaScriPt Magnets Solution

The YouCube searchBlog () function is responsible for looping
through the array of blog entries and searching for matching text
in a blog body. Help Ruby finish the function by filling in missing
code with the magnets. Hint: The matching search result should be
displayed with its date in the form MM/DD/YYYY inside of square
brackets, followed by the blog body text.

Fiest grab the seareh

text £rom the HTML
text field. )

function searchBlog() { K\—/
var document.getElementById(" ") .value;

for (var 1 = 0; 1 <‘ blog.length '; i44) |

// See if the blog entry contains the search text

if (blogli] toLowerCase () . indexOf (searchText .toLowerCase ()) != -1) |
i . L ,
alert ("[" + (blog[i] A . getMonth() + I 1 . AL

. + " " +
blog[i] .date.getDate() + w/m + blog[i]. .getFullYear() ]

break;

¥
}

// 1f the search text wasn’t found, display a message

if (1 == blog.length |)

alert ("Sorry, there are no blog entries containing the search text.");

. The matehing bl tey is Lorm

I£i equals the blog length, it with MM/ DSD/ ;?/‘?\Y‘:Zsi:{c :u:ffcd
means the for |oo‘> has cyclcd brackets, ‘Fo“owcd b\/ the body text
fhrough all of the blog entries ! '

without ('\'md'mg a mateh.
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bringing data to life

Searching works now, too!

YouCube 2.0 is now complete with a search feature that relies heavily on
the search capabilities built into the String object. It’s a great example
of how objects make data active, in this case turning a string of text (pure
data) into an entity that has a behavior (it can search itself). And perhaps
more importantly, it kept Ruby from having to invent her own search
routine, allowing her to focus on writing her blog.

=3
Cube Puzzlers
youCube - The Blog far
ane

youCube - The Blog for Cube Puzzlers

[8/29/2008) Met up with some fellow cubers to discuss
the prospect of a 7x7x7 cube. Mixed feelings.

=T

gearch the Blog lﬁ'ﬂ/—

W . \‘[ﬁﬁ.
llh SO0 mlﬂw E\Ibﬁi (o] discuss the Pmmt Ut avxIk l:llbc

feclings. Blog searching
mu?img 77 cube for sale online. Yikes! That one could be a beast. is awesome!
Found a 7%

H19TMHIE

Ut 4 nE ns.
]
hﬁl‘l‘ﬂi the new cube hut af course, now I'm tl)l‘ﬁ‘ and shappin far a Lo

i nap.
ﬁf&ﬁagw to get & headache toiling over the BeW cube, Gotta nap

o ey
gﬁtdwnuw cube Tordered. 1('s a real pear

&how All Blog Entries

Dune

Ruby is thrilled with the new blog feature, but she’s not one to
rest on her laurels. She already has YouCube 3.0 in mind...

you are here » 431

Download at WoweBook.Com



really, none of them are dumb

Q,: I still don’t quite understand how
every string is really an object. Is that
really true?

A: Yes. Every single string in JavaScript
is an object. If you put your name in quotes
in JavaScript code, as in "Ruby", you
just created an object. Although it may seem
like overkill, the upside to JavaScript treating
every string as an object is that every string
has the ability to do useful things such as
know its own length, search for substrings
within itself, and so forth.

Q: So | get that a string is an object,
but it also seems to be a lot like an array
with the character indexes and all. Is a
string also an array?

A: No. A string is most definitely not an
array. However, it is true that many of the
String methods operate on string data
as if it was an array of individual characters.
For example, the characters within a string
start at index 0 and count up a character at
a time as you move through the string. But
you can’t access a character within a string
using square brackets ([ 1), as you can with
an array. So while it does help to think of the
characters within a string as being similar to
elements in an array, you don't literally work
with a St ring object the same way you
work with an Array object.

t]lere are no °
Dumb Questions

Q,: Could the searchBlog ()
function have used charAt () instead
of indexOf () for the blog search?

A: No. The charAt () method only
searches for a single character, which
wouldn't be very helpful in searching the
blog for a phrase of text. The indexOf ()
method searches for a string, not just a
single character, and is the best tool for the
job in this case.

Q- Is it possible to search a string for
more than one occurrence of a search
substring?

AI Yes. The indexOf () method
defaults to searching for the first occurrence
of the search substring. But you can pass

in a second, optional argument that tells
indexOf () where to start the search.
So let's say you're searching for the string
“cube” and you've found a match at index
11. You can call indexOf () again with
a second argument of 11, which forces it to
start searching at index 12. So the general
solution is to pass the previous search index
into the indexOf () method to continue
searching throughout a string.

Qj What'’s the purpose of the two
callsto toLowerCase () inthe
searchBlog () function?

A: Great question! The answer has to do
with the problem of case when searching
for text in the blog. If someone searches the
blog for the word “cube”, they probably want
all matches for the word, including “cube”,
“Cube”, “CUBE”, and any other variations in
the case of the word. A simple way to get
around this problem is to convert both the
search substring and the blog body text

to a common case before carrying out the
search. Although the searchBlog ()
function uses toLowerCase (), the
toUpperCase () method would work
just as well. The point is to remove case
from the search entirely.

QBUI.I.ET POINTS

object to a text representation.

m The toString () method is used to convert any n

m Arrays and strings are both really just objects, relying n
on the standard Array and St ring objects in
JavasScript for their methods and data storage.

The sort () method of the Array object can be

used to sort an array in any order you want.

The indexOf () method in the String object
searches for a string of text within another string,
returning the index of the search string location.
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bringing data to life

A random YouCube

In the neverending quest to keep users interested in her blog, Ruby has
come up with one more addition to YouCube that she thinks her fellow
puzzlers will enjoy. She wants to add a Random button that allows visitors
to view a blog entry at random.

e new cube:

’ " th
08/16/2008 dache toling over
+ o headdd
N\C\\’\Oged toge
Gottandp-

08/1%/2008

08/29/2008
Met up with som
prospect of aTx

e fellow cubers tO di_scuss the
17 cube. Mixed feelings.

: &)
08121 d/ 203357 ] oube for sale oriine Yikes! That on

a
FOU‘\“d a0 \new cube but of course, now T'm bored
o SPPing for anew ore,

A random blog feature adds
a touch of fun and mystery
to YouCube. I'm all about fun
and mystery!

Rub\/, ¢ube Puzz|c
bloager and woman

of m\/s{;cr\/.

— RANN
PQWwWEWwR

How could you go about choosing a
YouCube blog entry at random?
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everything has its place

The Math object is an organizational object

To help Ruby add a random feature to YouCube, we desperately need a

way to generate random numbers. This involves using a built-in JavaScript

object that isn’t quite as “alive” as some of the other objects we’ve used.

The standard Math object is where random numbers can be generated,

and it is a unique object in that it doesn’t have any data that changes, and Round a floating point
no methods that act on internal data. number to an integer-

N\a\’X\

Round a floa{ing
Foin‘l: number DOWN
/ 1o an in‘{:cser.
Round a ‘(:loa‘t'lHS
e\/— Foin{', numbev up ‘{‘p

e
The mathematical Generate a
eonstant, 3.4 random number
between O and |.
The Math object is an organizational object, which means it is just . .
a collection of math-related utility methods and constants. There are no Tlle Matll Ol)lect 18
variables, which means the Math object maintains no state—you can’t use . . l
it to store anything. The only data it contains are a few constants such as an organizationa
PI (3.14). The methods in the Math object, however, are quite handy. For .
one, the random () method generates a random floating point number 01) ect tl‘at Louses
between 0 and 1.
math methods and
constants.

Write the results of the following calls to Math methods.

Math.round(Math.Pl)

Math.ceil(Math.PI)

Math.random() . " g 136
_— AIISWBI’S on page .
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Head First: OK, I'm really confused. You’re an
object, but I'm hearing that you don’t really do
anything other than hold a bunch of mathematical
methods and a few constants. I thought the whole
point of objects was to make data active. You know,
wrap up some data and then have methods that do
cool things with it.

Math: That’s what conventional JavaScript wisdom
leads people to think, but not all objects are about
bringing data to life. It’s perfectly acceptable for an
object to play the role of organizer, like me.

Head First: But couldn’t all those math methods
have just been created as standard functions?

Math: Yes, they could’ve, but you’re forgetting that
the JavaScript language is built out of objects. So in
reality, there’s no such thing as a “standard” function.

Head First: ButI can create a function outside of
an object and it seems to work just fine.

Math: Right, but in reality all functions really
are methods because they belong to an object
somewhere, even if it’s hidden. This helps explain
why there are no “standard functions.”

Head First: Ah, I see. I’s starting to make more
sense why you contain those math methods.

Math: And don’t forget that just because I don’t have
internal data that gets manipulated by my methods,
it doesn’t mean I don’t play an important role in
being an object.

Head First: What do you mean?

Math: Well, imagine a group of people who all share
a common interest, such as cube puzzles. In many
cases, such people organize together so that they can
interact with each other about their interest. While
math methods aren’t exactly as social as people, they
do benefit from the organization I provide.

bringing to life

The Math Object Exposed

This week’s interview:
When math functions collide

Head First: You mean because they’re all related to
a common interest.

Math: Yes! And that interest is carrying out
mathematical tasks, such as rounding numbers,
carrying out trigonometric operations, and
generating random numbers.

Head First: You mention generating random
numbers. I've heard your numbers aren’t truly
random. Any truth to the rumor?

Math: I have to confess that no, they are not truly
random. And neither are most computer-generated
random numbers. My random numbers are
“pseudorandom,” which is good enough for most
situations.

Head First: Pseudorandom, is that like
pseudo-science...or pseudocode?

Math: Uh, no and yes. No, nothing at all like
pseudo-science. And yes, a little like pseudocode
since pseudocode 1is intended to represent the idea
behind code without actually being code. In the
case of pseudorandom numbers, they approximate
randomness without truly being random.

Head First: So, can I trust that pseudorandom
numbers are sufficiently random for most JavaScript
applications?

Math: Yes, and that’s a good way to put it:
“sufficiently random.” You probably wouldn’t want
to trust pseudorandom numbers for issues involving
national security, but they work great for injecting
randomness into everyday scripts.

Head First: Got it. Well, thanks for your time...and
your honesty regarding random numbers.

Math: Glad to do it...you know I can’t lie.
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exercise solution

Write the results of the following calls to Math methods.

ExerciSe

3. .
SOL!J'&‘OH 314 vounds to The "—C""\S (round VF)

\ of 314 is 4.
Math.round(Math.PIl) 3

Math.ceil(Math.PI)

? Sorry, it was a
- Math.random() | ... URUORI NN i ck\/ ,‘ucsic-,o,\'l You
e Value of Lhe ' w betause
tan't kno
tonstant P| ;s 314 it's vandom.

Generate random numbers with Math.random

Pseudorandom or not, random numbers generated by the random () method of

Eath of the random
numbevs is in the

range O 1o |.

the Math object are extremely useful in applications such as YouCube that need

to make a random selection from a collection of data. The problem is, random ()
returns a random number in the range 0 and 1, while Ruby needs a random number
that is in the range 0 to the end of blog array. In other words, she needs to generate

a random blog index.
g 0,789902867118 5206

__/ oK )
alert (Math.random()) ;

0.4361.33533181?24

alert (Math.random()) ; /\

alert (Math.random()) ; {I)

To generate a random number within a range other than O to 1, you have
to lean on the Math object a little more and use another method. The
floor () method rounds a number down to the nearest integer, and is
perfect for generating random integers within a given range of integers.

o 0-°
A
o

I ' var oneToSix = Math.floor (Math.random() * 6) + 1;

“
/
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Q,: Why isn’t it necessary to create a
Math object before using it?

A: Ah, that's a perceptive question, and it
touches on a very important concept related
to objects. Since the Ma th object doesn't
actually contain data that can change, also
known as instance data, there is no need to
create an object. Remember that the Math
object is just a collection of static methods
and constants, so everything that goes into
the Math object already exists—there’s
nothing to create. This will make much more
sense in Chapter 10 when you learn the
details of object instances and classes.

Q} What's the difference between the
round () and £loor () methods of
the Math object?

diere qre no °
Dumb Questions

A: The round () method rounds

the number up or down depending upon

its decimal part. For example, Math.
round (11.375) resultsin 11, while
Math.round (11.625) results
in12. The £1oor () method, on other
hand, always rounds down, no matter what
the decimal part is. You can just think of the
floor () method as always chopping off
the decimal part.

Geek Bits

If you find yourself working on a JavaScript
application that desperately needs true random
numbers, stop by http://random.org to learn more about

bringing to life

Qj What else can the Math object
do?

A: Lots of things. Two handy methods
that we haven't had the need for yet are
min () and max (), which analyze two
numbers and return the lesser or greater

of the two. abs () is another very useful
Math method—its job is to return a positive
number no matter what number you give it.

how to go beyond the realm of pseudorandom numbers.

_ Q@;pen your penci

Write the code for a randomBlog () function that selects a
blog entry at random and then displays it in an alert box. Hint:
The blog entry in the alert box can be formatted the same as the
search resultin searchBlog ().

Download at WoweBook.Com

437



sharpen solution

- ncil
q@ipﬁﬂ YWSZIE;[Bion

Use a random number

4o select a blog entry.

Write the code fora randomBlog () function that selects a
blog entry at random and then displays it in an alert box. Hint:
The blog entry in the alert box can be formatted the same as the
search resultin searchBlog ().

Generate a vandom number between
O and one less than the blog length.

Format the blog cn‘{:r\/ with a MM/DD/ YY\/‘/
date followed by the body text.

Randow but still lacking

Ruby’s blog now supports a random blog search feature, which she is very
happy about. Users can now view the YouCube blog with a healthy sense
of intrigue since they don’t know what entry they’ll get.

Randomly ¢hosen

bloa entr

X y.
be., Mixed

Wiet up with some fellow cubers W0 discuss the prospect af a 7x7x7 vl ‘

fealings.

[8/ 16/ 2008] Managed to get a headache toiling over the
ﬁrﬂﬂﬂ cube for sale online. ¥ikes! THal  hew cube. Gotta nap.

:r;l\rul the new cube but of course, now I'm bor

fﬁ:ﬁagm tos pet a headache wiling over the nEw cube.

Even with the excitement over the new
blog feature, Ruby has a nagging feeling
that something is still amiss with YouCube.
Her Blog “object” is currently just a
couple of properties that rely on a bunch
of separate functions. That doesn’t seem
like a very good object design...

glntm new cube [ ordered. Tr's areal pearl.

Show Al Blo Entries | |

Dont
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bringing to life

An object in search of actions

Ruby’s instincts about the YouCube object are dead-on. The behavioral
part of the object is extremely lacking, and could use some serious
restructuring so that it uses methods to handle blog-specific tasks. Ruby
needs methods that add some actions to the B1og object!

_ rpen your pencil
B Study the YouCube code and circle any code you think could be

placed within B1og methods; make sure to name each method.

T really could use
some blog methods.

function showBlog (numEntries) {
// First sort the blog in reverse chronological order (most recent first)
blog.sort (function(blogl, blog2) { return blog2.date - blogl.date; });

// Adjust the number of entries to show the full blog, if necessary
if (!numEntries)
numEntries = blog.length;

// Show the blog entries
var 1 = 0, blogText = "";
while (i < blog.length && i < numEntries) {
// Use a gray background for every other blog entry
if (1 % == 0)
blogText += "<p style=’background-color:#EEEEEE’>";
else
blogText += "<p>";

// Generate the formatted blog HTML code

blogText += "<strong>" + (blogl[i].date.getMonth() + 1) + "/" +
blog[i].date.getDate() + "/" +
blog[i] .date.getFullYear () + "</strong><br />" +
blog[i].body + "</p>";

it++;
}

// Set the blog HTML code on the page
document.getElementById("blog") .innerHTML = blogText;

function searchBlog() {
var searchText = document.getElementById("searchtext") .value;
for (var i = 0; 1 < blog.length; i++) {
// See if the blog entry contains the search text

if (blog[i] .body.toLowerCase () .1indexOf (searchText.toLowerCase()) != -1) {
alert ("[" + (blog[i].date.getMonth() + 1) + "/" + blogl[i].date.getDate() + "/" +
blog[i].date.getFullYear() + "] " + blog[i].body):;
3 break;
¥

// If the search text wasn’t found, display a message
if (i == blog.length)
alert ("Sorry, there are no blog entries containing the search text.");

function randomBlog() {
// Pick a random number between 0 and blog.length - 1
var 1 = Math.floor (Math.random() * blog.length);
alert ("[" + (blog[i].date.getMonth() + 1) + "/" + blog[i].date.getDate() + "/" +
blog[i] .date.getFullYear() + "] " + blog[i].body):;
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sharpen solution

r I Study the YouCube code and circle any code you think could be
&Iu‘hm placed within B1og methods; make sure to name each method.

function showBlog (numEntries) {
// First sort the blog in reverse chronological order (most recent first)
blog.sort (function(blogl, blog2) { return blog2.date - blogl.date; });

// Adjust the number of entries to show the full blog, if necessary

if (!numEntries)

numEntries = blog.length; Convcr{ the Hog entr
// Show the blog entries to formatted HTmL
var i = 0, blogText = ""; - BbgfoHTWﬂLll

while (i < blog.length && i < numEntries) {

/ Se a gray background tror every other blog entry
(1 % == 0)
blogText += "<p style=’background-color:#EEEEEE’>";
else

blogText += "<p>";

i

// Generate the formatted blog HTML code
blogText += "<strong>" + (blog[i].date.getMonth() + 1) + "/" +
blog[i].date.getDate() + "/" +

blog[i].date.getFullYear () + "</strong><br />" +
blog[i] .body + "</p>";

it++;
}

// Set the blog HTML code on the page
document.getElementById ("blog") .innerHTML = blogText;

function searchBlog() {
var searchText = document.getElementById("searchtext") .value;
for (var i = 0; 1 < blog.length; i++) {
// See if the hlag entry contains the search text

if {blog[i] .body.toLowerCase () .index0f (searchText.toLowerCase()) != -1) {1
al +— (blogll].date.getrontnty + L)+ T bIog[i].date.getDate() + "/"
blog[i].date.getFullYear() + "] " + blog[i].body):;
3 break;
}

// If the search text wasn’t found, display a message
if (i == blog.length)
alert ("Sorry, there are no blog entries containing the search text.");

function randomBlog() {
// Pick a random number between 0 and blog.length - 1
var 1 = Math.floor (Math.random() * blog.length);

alert("[" + (blog[i].date.getMonth() + 1) +."/" + blog[i].date.getDate() + "/" +
blog[i].date.getFullYear() + "] " + blog[i].body);

Loyl - Blogeontanlent - BloytaSbring)

formatied H'PMCI': vy . Not much tode but still worthy ‘EOV.\VCV a log entry 4o a

obh uge burden off of should be capable of searthing in any sn{?ua'(:non where the date
er tode that wants to its own bod\/ for text. is shown in square brackets with

display a clcanly formatted blog. the body text beside it.
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Q; How do you know what script code
should go into a method?

A: Well, you have to first remind yourself
what a method is ideally intended to do, and
that is to take some kind of action based
upon the state (data) of an object. To some
extent, figuring out methods for an object
involves figuring out what it is the object is
exactly doing, or needs to do. Then focus
on empowering objects to do things for
themselves.

therejare no
Dumb Questions

As an example, it makes sense for the
Blog object to turn itself into a string

or formatted HTML code since those two
actions require access to internal blog data.
Similarly, searching for text within a blog
entry is an action that should be internal

to the B1og object, and therefore makes
perfect sense as a method.

Q,: So is there an example of an action
that the Blog object shouldn’t take?

Turn a function into a method

Now that some pieces of YouCube code have been isolated that would
make a good fit as methods of the Blog object, let’s take a closer

look at converting one of them into a Blog method. The method is
containsText (), which takes on the responsibility of searching the
body of a blog entry for a substring. Moving the search code to a method

primarily involves operating directly on the body property of a Blog
object, as opposed to a local variable in the searchBlog () function.

These steps help clarify the process:

o Declare the method, complete with an argument

bringing data to life

A: Actions that are very much outside

of the scope of the B1 og object could

be things like showing or searching the

list of blog entries. This is because the
Blog object represents a single blog
entry. That's why the blog array consists

of multiple individual B1og objects. So
each individual B1og object doesn't need
to concern itself with a collection of Blog
objects. Instead, an individual B1og object
should take care of its own business, which
involves taking action based solely upon its
own date and body text.

Blog

toStringQ

list, if required, such as the search text argument

body
to containsText (). —

et up with so
fellow cubers
to discuss the

prospect... "

\ugust 14th, 2008

harpen your pencil \

Write the code for the B1og object’s containsText ()

method, which is created in the B1og () constructor by
assigning a function literal to this.containsText.

- ToHTML()
e Move the existing code to the new method. R r

, , date
e Change relevant code to use object properties, such -
as this.body in the containsText () method.

you are here » 441
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presto change-o
- rpen your pencil
B &Iu‘hﬂn Write the code for the B1og object’s containsText ()
method, which is created in the B1og () constructor by
The method is eveated by assigning a function literal to this.containsText.
assigning Lunetion literal
4o a method vekevente.

this.ontainsText = function(text) {

vetuen (this.body. tolowerCase().indexOf (text tolowerCase()) = —|);

The this keyword s used 4o eveste a . The tode within the method aceesses an obieet
L. m h i { ’
similarly to how it is used fo eveate Pr:Pcr::?cs. Property divectly using the this keyword. ’

Unveiling the shiny new blog object

The other two new blog methods join the containsText () method in
a new version of the Blog object that has both properties and behaviors.

Hey, I've shaped
up quite nicely!

Q
function Blog (body, date) { / Create and initialize the ?ro‘?crbcs.
// Assign the properties .
this.body = body; The £eSting0) method return
this.date = date; S{t\c Hog Cn‘l:r\/ ‘cona{;{;cd .
v
// Return a string representation of the blog entry ng fcwﬁ

. s.toString = function() f{ o . e
thiiturn "["g+ (this.date.getMonth () + }) + "/" + this.date.getDate () /
this.date.getFullYear() + "] "+ this.body;

The tHTMLO method
bi veturns the blog cw{:\r\/

// Return a formatted HTML re.preser{ltation of the blog entry 5 ﬁanc\/ Cormatied
is.toHTML = function (highlight) . . o
thj? Use a gray background as a highlight, 1if specified HTML code.
HTML N o ; " . n m"w.
giggg%;ﬁ += highlight ? "<p style=’background—color:#EEEEEE’> : "<p>";

1L code

Generate the formatted blog HTM o

giogHTML 4= "<strong>" + (this.date.getMonth() + 1) + /"<7 crona><br /3" +
this date.getDate() + "/ o+ this.date.getFullYear() + strong
this.body + "</p>";

return blogHTML; The tontainsText() method veturns

true if the body text contains the

// See if the blog body contains a string of text searth S‘{‘,Y'ina, or false othevwise.
i s.containsText = function (text) { o
th]r-ztﬁgn ((this.body. toLowerCase() . indexOf (text.toLowerCase ) ! 1);

bi

}i
¥
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bringing data to life

What do objects really offer YouCube?

It’s not until the new version of the Blog object (available at Atip:/ /www.

The new Blog

headfirstiabs.com/books /lfis/) is plugged into the YouCube script that the ol)ject simplifies the
real benefits of object-oriented programming are revealed. Now that

several important blog-specific tasks are delegated to Blog methods, the YOuCul)e Script.

script code gets considerably simpler.

// Show the list of blog entries

function showBlog (numEntries) {
// First sort the blog in reverse chronological order (most recent first)
blog.sort (function(blogl, blog2) { return blog2.date - blogl.date; });

// Adjust the number of entries to show the full blog,
if (!numEntries)
numEntries = blog.length;

if necessary

// Show the blog entries

var 1 = 0, blogListHTML = "";
while (i < blog.length && i < numEntries) { Thc{pHTwﬂL()”W hodiscnﬁrdy
blogListHTML += blog[i].toHTML(i $ 2 == 0);

vesponsible for formatting a blog

y R enbryas HTML code

// Set the blog HTML code on the page
document.getElementById("blog") .innerHTML = blogListHTML;

}

// Search the list of blog entries for a piece of text
function searchBlog() {
var searchText = document.getElementById("searchtext") .value;
for (var i = 0; 1 < blog.length; i++) { .
// See if the blog entry contains the search text I:CCOh£8ns7E%£O method
if (blog[i].containsText (searchText)) { kCSCaYCOFscarcmnaa
alert (blog[i]); H°5 C"{:‘”Y for a Subsfrins.

3 e \ The £oString() method is 3 little move
¥ subtle, getting called automatically
when a blog entry is used in a context

// If the search text wasn’t found, display a message where a s{:r'mg is c%vcd{‘.Cd-
if (i == blog.length)
alert ("Sorry,

there are no blog entries containing the search text.");

}

// Display a randomly chosen blog entry
function randomBlog() {
// Pick a random number between 0 and blog.length - 1

var 1 = Math.floor (Math.random() * blog.length);
alert (blogli]);

}
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ready for greatness

YouGube 3.0!

It’s been quite a project but Ruby has officially deemed YouCube 3.0 good
enough for her to take a break and get back to puzzling. She’s also excited
about spending some time preparing for that party she was invited to...

The b\o% is sorted and

tleanly ormatted.. —3/ ..the blog ean be

£ = searthed...
(2] (&) (&) vaulube - The Blog for Cube Puzzhers l Q

YGI.I.CU‘E - The B["—'E for Cube Puzzlers [8/28/2008] Mt up with some fellow cubers to discuss

the prospect of a 7a7x7 cube. Mixed feelings.

ok )

—_—

ma
Search the Bos | the blog can be

. Mixed vie
ﬁﬂﬂﬂ:m come fellow cubers o discuss e prospect of a 7x7x7 cube iewed vandomly
up

feelings. \L

L2008 [8/16/2008] Managed to get a headache taili L
?‘Eund a 7x7x7 cube for sale online. Y cube. Corta nap, e e

Who knew Blog
object would be my
favorite puzzle?

Hb‘lglvul thee pnew cobe but of course, nuw

g:ﬁlanagm to get a hesdachs toiling over the new

glntmc new cube { osdered. Its areal pearl.

Show All Blog Entries Eﬁé;_a-'ﬁ.i;tdum Blog Entry| l

Done

~thanks 4o 3 tustom
Sl object called Blog/

toStringQ

et up with so
fellow cubers
to discuss the
prospect...”

ugust 14th, 2008
} containsText(Q)

| toHTMLO)
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bringing data to life

JavaSeripteross

Ruby has been waiting all chapter for this...a puzzle!
But it’s not a cube puzzle, it’s a crossword puzzle. Oh
well, you can’t have it all.

ANANEEE
-

Across Down

1. Use this String method to search for a string of text. 2. Use this object to work with time.

4. When you place a function in an object, it becomes a ....... 3. A Math method that rounds down a number.

6. JavaScript arrays and strings are really ........ 5. In an object, properties store this.

8. Use this to access a member of an object. 7. Object properties are created here.

11. Nearly random. 9. A piece of data in an object.

13. This method converts any object into a string of text. 10. Methods allow objects to take these.

14. Ruby's hometown. 12. Call this method to change the order of the items in an array.

you are here » 445
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page goal header

* JavaScripteross Solution

IIIII!III

il
£
R
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bringing data to life

B Pagebewes [N

Fold the page vertically Yy} a1 can JavaScript objects do to their data?
to line up the two brains

and solve the riddle.
‘&—- [t's a meeting of the minds] «———— o

You're invited to...

A Puzzle party!

Date: _Ow
9112 Confoundin¢
2112 Comouier”

Location:

Puzzlen Ruby
5280 Uy

| Avenue

] |

A I~
¥
{ Cnandrap, A2 85399

Search all you want, but it's unlilcely that
you'll find anything hetter than a
JavaScript object to do things like sort
and analyze data. They're even able to
randomize numbers without any trouble at all.

you are here » 447
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10 creating custom objects

* x
Having It Your Way
with Custom Objects

Act now, skip the middle man, - =
there's a money-back guarantee, O o o

it's only a dollar...if you order now.
You can have it your way, baby!

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

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

this is a new chapter

Download at WoweBook.Com
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the Blog method: uh-oh!

Revisiting the YouCube Blog methods

When we last left Ruby, she was quite excited about having created

an object-powered blog for writing about her interest in cube puzzles.
Although Ruby did a decent job of creating the B1og object that drives
the YouCube blog, she unknowingly missed some key opportunities to
apply object-oriented principles to YouCube. More importantly, she

didn’t fully explore the different ways the B1og object can be made more
efficient, more organized, and therefore more maintainable into the future.

The last tweak Ruby made to the B1o

The YouCube blog
works but it still isn't
a s]mining heacon

of oLject-orientec[

programming design,

object involved the creation of
three methods to handle several blog-specific tasks. T he latest version of the files can

Blog

toStringQ

| toHTMLO)
NnN8

et up with so

fellow cubers

to discuss the
prospect..."

ugust 29th, 2

be downloaded at http://www.
headfivstlabs.com/books/ h‘(:\')s/ .

The three Blog methods
take care of several
tasks that make sense
being handleqd from
within a blog entry.

tion Blog (body, date) {
Assign the properties
.body = body;
date = date;

T happen to like
the Blog methods.

turn a string representation of
i = ion() |
<s.toString function
return "[" t (this.date.getMont?U
this.date.getFullYear() + "] +

bi

// Return a fo
this.toHTML =
// Use a gray packground a
var blogHTML = ""
blogHTML += highl

function(highlight) {

ight ? "<p style=

the formatted
n<strong>" +
this.date‘getDate() +
this.body + "< /p>";
return blogHTML;
Vi

// Generate
+= .
blogHTML R

w/m

this.containsText = function (text) {
return (this.body.toLowerC
T

¥
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i tr
rmatted HTML representation of the blog entry

s a highlight,

blog HTML code
(this.date.getMonth

i i t
// See if the blog body contains a string of tex

ase().indexof(

/

+ this.date.getDateU

the blog entry

4oy
+1) v/

this.body;

if specified

‘background—color:#EEEEEE'>" : "<p>";

W
n</strong><br />"

() + 1) +
.date.getFullYear() +

text.toLowerCase()) 1= -1);

The YouCube methods look fine on the surface,
but there’s a subtle problem...



creating objects

Method overload

Similar to the blog properties, the methods in the B1log object are created
inside the constructor using the this keyword. This approach works but
it ends up creating a new copy of the methods for every BLog object that
is created. So if the blog contains six entries, there are six copies of the

three BLog methods.

So you're telling me the Blog()
constructor creates three

methods for every Blog object.
Isn't that a bit wasteful?

plod

“Managed to ge:t i
headache toiling
over the new

cube...”

toHTMLO

tostring(

‘Met up with some
fellow Cubers
to discuss the
Prospect,.

august 16th. 2008

containsText(

tOHTMLO

August 29th, 2008 tOStringo

Blod

contains‘rexto

Every Blog ob:
toHTML() \C\reaf);d ;3{:: iJJccs&
o o own COPy of {:hc
three Blog methods.

"Found a 7x7x7
cube for sale
online..."

August 21st, 2008

containsText()

The Blog object inadvertently creates more methods
than it needs, which is very wasteful and inefficient.

It’s true, the Blog () constructor creates three methods every time a new
object is created, which means every B1og object has its own copy of
each method. Unlike properties, which need to store unique data for each
different object, methods should be shared between objects. It would

be a much better design if all Blog objects shared a single copy of each
method. This prevents the script from getting bloated with unnecessary
methods as lots of blog entries (objects!) are added over time.

_ @PA\N
‘PQWEWR
How could you redesign the B1og object so that the method code doesn’t get duplicated in
each new object?
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now class...in this instance...

Classes vs. instances

The duplicate method problem touches on an extremely important

concept related to JavaScript objects: the difference between an object : :

class and an object instance. A class is an object description, a template Obj ect instances

that outlines what an object is made of. An instance is an actual object that - T T T T =

has been created from a class. In real world terms, a class is the blueprint s > N
for a house, while an object is the house itself. And similar to JavaScript s \
objects, you can build many house instances from a single class (blueprint). , / Blog \

over the new
cube..."

A\ugust 16th, 2

Multiple instances
ave treated from
a single elass.

7
/
/
/
/
I 4
I to discuss the
| prospect..."
\
\ gust 29th, 2
\ 5 e
AN
~N
=~ ~

—_ -
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Instances are created from classes

A class describes the properties and methods of an object, while an
mstance puts real data in the properties and brings them to life. Each
instance gets its own copies of properties, which is what allows instances to
be uniquely different from one another.

bOdYCTManaged to get a..

date\l August 16th, 2008

\/

tostring | functionQ { ---

toHTML | functionQ { ---

functionQ { ---

containsText

body/[

Properties.

date A

N ugust 21st, 2008

"Found a 7X7X7 cube. >\

creating custom objects

An o]oject class is a
template, while an
o]aject instance is the
téiilg_ created from
the template.

Property values often vary
‘(—‘rom instance +o insfam‘,c,

so it'’s important that each
instance gc{:s its own topy.

toStrin . =—
Methods. 9 (Tuncti onQ {

B

function() { ... 3}

body

=

"Met up with some..."

Methods are unnetessavily

duplicated in each date

August 29th, 2008

these instantes toString

functionQ { --- N

toHTML

functionQ) { --- } \

containsText
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measure twice...cut once

Access an instance's properties with "this"

All the properties we’ve dealt with thus far have been instance
properties, meaning that they are owned by an instance, and more
importantly, each instance gets its own copy. You can easily identify an
instance property because it is set in the constructor using the this
keyword.

function Blog(body, date) {
this.body = body;

this.date = date ;

o \Thcsc ave instante properties
¥ betause they are vefecented
using the this kc\/wo\rd.

There are also instance methods, but they are a little trickier since they
can be owned by an instance or by the class. So far we’ve only created
mstance methods that are set using the this keyword, which means they
arc owned by each instance. This explains why the method code is
duplicated in each instance.

function Blog(body, date) {

(-\ this.toString = function() {

Evcr\l instante

of BlOS 55{35 its
own topy of these
methods.

this.tOHTML = function() {

this.containsText = function() {

The this
keyworJ is used
to set pro])erties

and methods

that are owneJ

l_:x an instance.

These are instance methods
because the this kcywov-d is used
set them in the tonstructor.

} The good news 1s that custom objects aren’t destined to always waste

of the method code.
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method code by duplicating it in every new instance. The solution is to
create methods in such a way that the instances all share a common copy
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Own once, run many: class-owned methods

There is another kind of instance method that is owned by the class itself,
which means that there is only one copy shared for all instances. This class-
owned instance method is much more efficient than storing a copy of a
method in each and every instance.

The method is owned
b\/ the Blog elass, so
the ins{:anl.es don"{:

. need their own Copies.

over the new
Cube..."

August 16th,

Here the instance
method is just a
reference to the
method in the class.

Blog

August 21st, 2008

containsText()

These instantes store
theiv data in instante
yro\?crlcics but theiv
methods ave actessed

feom the Blog class

When a method is owned by the class, all instances of the class have
access to it, and therefore don’t have their own copies. This is much

more efficient, especially when you consider how many method copies Storing a metIIOC[ in a

could end up taking up space in an application that creates lots of

object instances. In the case of YouCube, three methods (toString (), class allows all instances

toHTML (), and containsText ()) would be unnecessarily duplicated
for every blog entry that is created. 10 Sllal'e one COPy,

Of course, we still need a mechanism for assigning the ownership of a
method to the class, as opposed to individual instances...

toString()

to discuss the
prospect..."

containsText()

AUgust 29th,
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inside every object exists. ..

Use prototype to work at a class-level

Classes in JavaScript are made possible in JavaScript thanks to a hidden

object called prototype that exists in every object as a property. The

prototype object allows you to set properties and methods that are owned

at the class level, as opposed to within an instance. In the case of methods,

the prototype object is how you establish that a class owns a method. The bod of

{:hc Fum‘.‘l:lon a
Blog.prototype.tOHTML = function( ‘puhé'lzlon literal.
/L Blog

b\)tt‘:{: The name of

the Lunttion.

Thc P\ro {:\/Fc ol
actctessed as a \’V°P€V+.\/
Class name. of the elass.

toHTMLQO

In this example, the toHTML () method is added to the Blog class

itself, as opposed to a specific instance of the class. No matter how many

instances of the B1og object we create, there is only one copy of the
toHTML () method.

Since the toHTML () method is now part of the Blog class, when the
method is called the code that runs is located in the class. However, the
method is technically still an instance method because it can be called
through an instance object, and it can access instance properties.

'_‘?334 TOHTMLO
't:“i'-.‘

var blogEntryl = new Blog("Not much going on.", ...);

blogEntryl.toHTML ()

’ Calling the +oHTMLO
method leads to tode
bcing vun in the ¢lass.

If another instance of the B1og object is created and the toHTML ()
method is called on it, the same code in the class gets run. That’s the
beauty of storing a method in a class—store once, run many!

var blogEntry2 = new Blog("Still just hanging around.", ...);

blogEntry2.TOHTML () ; Other instantes still

shave the same method
in the ¢lass.
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creating objects

Classes, prototypes, and YouCube

Ruby is a little overwhelmed with all the talk about classes
and prototypes, but she has a pretty good sense that
YouCube could benefit from rethinking the BLog method
storage with the aid of the prototype object.

Wow, using the prototype
object to store blog methods
could make the YouCube code
much more efficient.

prototy

tostring0

. toHTMLO

(:or\ta'\r\STeXtO

_ r r pencil
g_\Pﬁ“Y““ Fe

The Blog code now uses the prototype object to store the
methods so that they are owned by the class. Annotate the code
and explain what’s going on.

function Blog (body, date) {
// Assign the properties
this.body = body;
this.date = date;

}

// Return a string representation of the blog entry
Blog.prototype.toString = function() {
return "[" + (this.date.getMonth() + 1) + "/" + this.date.getDate() + "/" +
this.date.getFullYear() + "] " + this.body;
}i

// Return a formatted HTML representation of the blog entry
Blog.prototype.toHTML = function (highlight) {

// Use a gray background as a highlight, if specified

var blogHTML = "";

blogHTML += highlight ? "<p style='background-color:#EEEEEE'>" : "<p>";

// Generate the formatted blog HTML code
blogHTML += "<strong>" + (this.date.getMonth() + 1) + "/" + this.date.getDate() + "/" +
this.date.getFullYear () + "</strong><br />" + this.body + "</p>";
return blogHTML;
}i

// See if the blog body contains a string of text
Blog.prototype.containsText = function(text) {
return (this.body.toLowerCase () .indexOf (text.toLowerCase()) != -1);

}i

457
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sharpen solution

N rpen your pencil
i &Iu‘hﬂn The Blog code now uses the prototype object to store the

methods so that they are owned by the class. Annotate the code
and explain what’s going on.

function Blog(body, date) {
// Assign the properties Now +he e
this.body = body; ' onstfrucbor fotuses
&— 50 ely on ereating and

this.date = date;

) initalizing the properties.

// Return a string representation of the blog entry
Blog.prototype.toString = function() {
return "[" 4+ (this.date.getMonth() + 1) + "/" + this.date.getDate() + "/" +
this.date.g&tFullYear() + "] " + this.body; ) .
}i Sinte the methods aren 1 being

assigned {0 a particular Blog
instante, the assigv\mcn{ takes

// Return a formated HTML representation of the blog entry
Blog.prototype.toHTML = function (highlight) {

// Use a gray background as a highlight, if specified Pbécoukﬂdc of fhctondaVC{OK
var blogHTML = "";
blogHTML += highlight ? "<p style='background-color:#EEEEEE'>" : "<p>";

// Generate the formatted blog HTML code
blogHTML += "<strong>" + (this.date.getMonth() + 1) + "/" + this.date.getDate() + "/" +
this.date.getFullYear() + "</strong><br />" + this.body + "</p>";

return blogHTML; R .
y Etach method is set in the prototype objeet instead of
. f/ . using the this kc\/word in the Blogo tonstruetor.
// See 1if the blog body¥ontains a string of text
Blog.prototype.containsText = function (text) {
return (this.body.toLowerCase ().indexOf (text.toLowerCase()) != -1);

}i

A wore efficient YouCube §
Oginsfanccs

The YouCube blog now uses class-owned methods to eliminate Ca”ins methods
wasteful code, thanks to object prototyping. No matter how many Blog in the ¢lass.
instances are created, only one copy of the methods are created since they
now reside in the class. The cool thing is that from the YouCube script’s
perspective of using the B1og object, nothing has changed.

alert(blog[01);

/_ blog[2].toHTMLQ);

/ blog[3].containsText("'cube'™);

The Blog ¢lass.

; /'S
=

A

contai nsText()
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QBUI.I.ET POINTS

that description.

m Aclassis a description of an object, while an instance u
is an actual object that has been created based upon

m Aclass lays out the properties and methods of an object,
while an instance places real data in the properties,
giving the methods something to work with.

m The prototype object allows methods to be stored
in a class, preventing instances from unnecessarily
duplicating code.

The this keyword is used to access an instance from
within its own code.

Q: I'm still not quite understanding
the big picture of classes vs. instances.
What's the deal?

A: The idea behind a class is to make

it easier to create and reuse objects. You
could create one-off objects as object literals
all day long and never have a problem other
than wasting a lot of energy unnecessarily.
It's wasteful because you'd be duplicating
your efforts. Kind of like an architect who
insists on redrawing the plans for the same
house every time he wants to build it again.

Why not create a template that can be used
to create as many instances as you want,
resulting in a lot less effort? That's where
classes enter the picture—create one class,
and then use it to create as many instances
as needed.

Q: OK, so classes are about making
it easier to create objects that are similar
to each other. But what do this and
prototype have to do with that?

A: The this keyword lets you access
an instance from within one of its own
methods. Its primary usage is in accessing
instance properties. So if you want to access
a property named x from within a method,
you say this. x. If you were to just say

diere are no °
Dumb Questions

%, the code wouldn't know you were trying
to access a property of the instance; it would
just think x was a variable. That's why
constructors require you to use this when
creating and initializing properties.

prototype is a different animal
altogether. It provides the mechanism

for creating classes. Unlike some other
programming languages such as C++ and
Java, JavaScript doesn't truly support
classes as a concrete part of the language.
Instead, JavaScript uses prototypes to
simulate classes. The end result is similar
but JavaScript requires you to create
“classes” by manipulating the prototype
object, which appears as a “hidden” property
of every JavaScript object. By storing a
property or method in the prototype
object, you effectively make it accessible as
part of a class, as opposed to just part of an
instance.

Q,: How do constructors fit into the
class equation?

A: Constructors are a very important part
of establishing JavaScript classes because
they are responsible for creating object
instances. You can think of a constructor
and a prototype as representing the two
major pieces of the JavaScript class

puzzle. Constructors take care of setting up

Download at WoweBook.Com

everything for instances, while prototypes
handle everything at the class level. Both
entities working in concert give you the
ability to do some pretty cool things because
there are compelling reasons for positioning
some members at the instance level and
some at the class level. We continue
exploring this issue throughout the chapter.

Q: I’'m a little confused by the naming
convention used with objects. Sometimes
an object is capitalized, sometimes it's in
lower camel case. Is there some rule I'm

missing?

A: The only rule is that class names

are capitalized, while instance names are

in lower camel case. This is because an
instance is really just a variable, and variable
identifiers use lower camel case. The
inconsistency mainly has to do with the fact
that we've been using the term “object” fairly
loosely. To be accurate, however, classes
such as B1og should be capitalized,

while instances such as blogEntry or
blog[0] should be in lowerCamelCase.

This naming convention makes sense if you
think back to other standard objects that
we've used. You might store the current
date/time in a variable (instance) called
now, which is created from the Date
object (class).
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sign here...and here...and here...

Signing the blog

Ruby is digging the efficiency and organizational improvements that
object-oriented programming, or OOP, has brought to YouCube but she’s

interested in doing more than just improve the code behind the scenes...
she wants to add a new feature.

, . YouCube - The Blog for Cube Puzzlers
I'd really like to create

a signature that Cube - The Blog for Cube Puzzlers

appears below each blog
entry...right about here!

- @vAu«
POaWwWEWw

Should Ruby create the signature as an instance property? Can you think of any reason why
this might not be such a good idea?

8/29

B/21/2008 _ ) ‘
Found a 7x7x7 cube for sale online. Yikes! That one could be a beast,

gl?.lrcd the new cube but of course, now I'm bored and shopping for & new one.

:?ana_qad 0 pet 3 headache tolling over the new cube, GOIA nap.

8/14/2008 .
Got the new cube I ordered, It's a real pearl.

Show All Blog Frllr‘ll’L‘ IWiew a Random Blog Entry; |

Met up with some fellow cubers © discuss the prospect of a 7X7x7 cube, Mixed
= ings,

Search the Blog

SR

Done

Ruby figures that adding a signature property to the Blog class might
do the trick. Then she can just set the property in the constructor and
display it with each blog entry...problem solved!
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t]lere are no °
Dumb Questions

software out of objects, such as how the
Date object is used in the date property
of YouCube blog entries.

Q: | keep seeing the term object-
oriented. What does it mean?

A: The term object-oriented gets used
(and abused) an awful lot in programming

circles, and it can mean different things to

different people. In general, object-oriented
programming (OOP) involves building

Most programmers associate OOP with
using objects extensively throughout a
program. At least in theory, a truly object-
oriented program can be broken down into a
collection of objects that interact with each

08/14/2003
GOT ﬁ‘)e new

08/19/2003
Solved the n
and Shoppin

The signa{:u\rc is
by Puzzlen R\

{he same for all
blog entvies.

own signature property?

08/16/200g

Menaged +
® cube, ©

GO"H“Q /']Qp.
by Puzzlep Raby

et
9ot aheadache tolling oven the new

08/21/ 2008
Fouand axixy
Could be be ascfd
bg PUZZ(@P Ruby ‘

be for sals Online. Yikas; That ¢
/ ne

08/29/2008

Met gp with,
SOme fef
Prospect of 4 7, 7; low cubers 46, discuss the

by Puzzen Ruby cdbe. Mixedl eelings,

Maybe one sighature is enough.

Knowing that the blog signature is the same for all instances, there’s no
need for each instance to have its own signature property. What Ruby
needs is a class property, a property where there is only one copy that is
stored in the class instead of a different copy in each individual instance.

The signature property
should be stored in the
Blog class, not in eath
blogy instante.

Download at WoweBook.Com

Wait a minute. Doesn't Ruby
have just one signature? If so,
why does each instance need its

creating custom objects

other. There are object-oriented purists out
there who will argue that JavaScript doesn’t
qualify as an OOP language. Save yourself
the energy and try to avoid that debate.
There are valid arguments on both sides, but
at the end of the day nobody wins.
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store once, access many

Class properties are shared, oo

Class properties arc very similar to class-owned instance methods

in that they are owned by the class with a single copy available to all Eath instante
instances. In some ways this is more significant when it comes to data stores its own
because it means that the property has only one value that is shared by instante properties.

all instances. This is exactly what Ruby is looking for when it comes to
the new signature property because there is only one signature for the
entire YouCube blog.

Blog

Managed to get =
headache toiling
over the new
Cube..."

£ you hange the
Blog Blogsignature
property, it thanges
the property for all
instances.

AUgust 16th, 200¢

'Found a 7x7x
Cube for sale
online...”

August 21st, 2008

signature =

"Puzzler Ruby'

£ you hange the

body property of .
-(:his\lblog entry, it The sngna{.:wc lass fellow cubers
doesn't akfect any F*l""f'f‘/ is stored o= g
other entries. only in the ¢lass. ~
£ you change the date ji <t 29th, 2008
yroycr‘b/ oe this HO‘_’;
entry, the change only
A class property it this onbry
is stored once in a
Class l)l[t acceSSil)le Even though the signature property is stored in the Blog class, it is
readily accessible to any instance that wants to access the blog author's
Y Y

to all instances. signature.

- @RA\N
VAWERWR

How do you think you could go about creating a class property?
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creating custom objects

Creating class properties with prototype

Tor all the talk about where a class property is stored and the sweeping

mmpact that has on life as we know it, creating a class property is

surprisingly mundane. In fact, a single line of code 1s all it takes: The class ?YOPCY“E‘/ is
ateessed using ob\')cc{:
(dot) notation.

Blog.prototype.signature = "Puzzler Ruby";

Q ~ N Class properties don't
The B|03 elass is  atnn

spetified fivst, then Yau probably 'Suc{isgd "t'"{';h‘ t:fi?ﬂl:; :‘;fla:l:ikcs
the prototype object. profotype object * :l‘cored sense because the blog

tlass Vro?chCiCS are author is al\rcad\/ known.

One of the most interesting things about this code is what you can’t fully
appreciate by looking at it by itself—the code doesn’t appear inside of
a constructor like the code that creates instance properties. The reason
1s because constructors are used to bring instances to life, and therefore
aren’t capable of creating class properties. Instead, class properties must
be created outside of the constructor.
Instance properties

function Blog (body, date) |
Class property
this.body = body;

Blog.prototype.Signature = "Puzzler Ruby";

7] tnis.date = date;

Class FV‘OFCV‘l;ics are One to 0‘(:

cl\:caféd outside of an s-,;,\a{;.,‘z for all Every B
objeet’s constructor with Lvies. . very Blog instance
a Tl help from Jchcl blog entries Instante properties are gets its own copy of

hidden prototype object. ig:fz,‘: lc':f{:r:f\;: body and date.

g q@gﬁn your penci
- Write code to display the signature property in an alert box.

Hint: Assume the code is located inside a B1og method.
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sharpen

harpen your pencil
- Sohfi?inn

Puzzler Ruby

Write code to display the signature property in an alert box.
Hint: assume the code is located inside a B1og method.

Class properties ave actessed
just like instante properties,
using the this kc\/wo\rd!

Q: Why do you even need to store
the YouCube signature in a property?
Couldn't it just be entered as part of the
body text for each entry?

A: It's certainly possible to include a
signature in every blog entry as part of the
body text, but that requires unnecessary
time and effort, assuming there is only one
person posting to the blog. It would get
tiresome for Ruby to sign every blog entry
when there is such a cleaner way to handle
the signature using JavaScript. And who's to
say she might accidentally enter a typo and
become "Puzzled Ruby"? Not a good thing!

Another option that is more viable is to

just use a string literal for the signature
when formatting a blog entry as HTML.

This approach works fine but it buries an
important piece of data, the signature,

down in the blog formatting code where it's
difficult to find and maintain. By placing the
signature in a class property, you make it
easily accessible, and therefore much easier
for the blogger to identify and change.

Q; How would creating a blog entry
change if the signature was an instance
property?

464

therejare no
Dumb Questions

A: Remember that each instance of an
object gets its own set of instance properties
that are initialized in the constructor. If the
signature property was an instance property,
the B1og () constructor would need to set
it in each and every instance. This wouldn’t
necessarily be all that big of a coding hassle
since the constructor could set the property
to the signature string. However, behind

the scenes, there would be as many copies
of the signature as there are instances,

and that would be extremely wasteful.

Not only that, but it would be possible to
change the signature for different instances
independently of others.

Q: So if | wanted to modify YouCube
to support multiple bloggers, would

| change the signature to an instance
property?

AI Yes, and that would be a good idea
because in a multi-blogger scenario the
signature property has the prospect
of needing to hold different values for

each instance. The best way to handle this
would probably be to add an argument to
the B1og () constructor that allows the
signature string to be passed in. Then use
that string to initialize the signature
instance property. In other words, handle the

Download at WoweBook.Com

signature property exactly the same
as the other B1og instance properties.

Q: Class properties seem to work kind
of like global variables. How are they
different?

A: Class properties are in fact a lot like
global variables since they can be accessed
from just about anywhere. Class properties
are also created similarly to global variables,
at least in terms of where they're created—
from the main script level outside of other
code. Where class properties differ from
global variables is in their association with
a class, and therefore with instance objects.
This means you always have to access a
class property with respect to an instance.

Q: Hang on. Class properties have to
be accessed through an instance?

- Even though class properties are
created using the prototype object,
which stores them in a class, they must be
accessed through instances. So a class
property is accessed just like an instance
property, using the thi s keyword and
object (dot) notation. The difference is
really just where the property is stored—in
the class (class property) or in a specific
instance (instance property).




creating custom objects

Signed and delivered

With the signature class property created, initialized, and ready to use,
Ruby is ready to see it put in action. Looking back at the code that formats
a blog entry for display in a browser, the toHTML () method is where the
signature enters into the presentation of each blog entry.

The toHTMLO method
now formats the signature
as part of a blog entry.

Blog prototype.toHTML — function (highlight) {

i i i ified
// Use a gray background as a highlight, if specifie

var blogHTML = "";

1 T = highl ht ? ' =1 ki - 1 . s Mp>";
HTML + ighlig 2 <p s yle background-co or:#EEEEEE : ;
blog = t , d #EEE

// Generate the formatted blog HTML code

Wy
"/ his.date.getDate() + /
i h( + 1) +"/" + ¢t
=" >" o+ (thls.date.getMont
blogHTML += <strong

i " <em>" + this.signature +
dat tFullYear() + v /strong><br />" + this.body + <pr /><em
this.date.ge
e /em></p>";

return blogHTML;

Yi

The signatuve ¢elass property

is vefevented Jus{; like a

Rub\/’s signature Now there's no normal instance property.
appears as part mystery about who's
0££caCh blog o, 280 writing each blog entry.
entry.- \ Went aheag and ordered

gl the TXTx7 &

PR o SRR e

Met H

Salved the e

W Ctihe ORI
by Puzder by but of course, gy, T'm bared ang shopping fiy
L0 a new g,

Ruby has used OOP techniques to further extend the JavaScript language
by adding a signature class property to the B1og class. More importantly
to her, she’s managed to add a more personal touch to the YouCube blog
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instance property vs. class property

Fir_’eside Chats

]

Instance property:

So you're the other guy I've been hearing about.

I have to say I don’t see why you’re here. I do an
excellent job of allowing object instances to be
unique and keep track of their own property values.

Now that’s hard believe. Go on...

So you're saying I wouldn’t be the best way to store
a secret handshake?

I see. But what about a secret password? Can I store
that?

Awesome! So let’s get started. I'm starting a secret

club and we’re both getting our own passwords.

Good one! So what is it? Really. I'm serious...

466 Chapter 10

Tonight’s talk: Instance and class properties talk data
ownership and secret societies

Class property:

I'm sure you do, and that’s an admirable thing. But
did you know that sometimes instances don’t want
the hassle of keeping up with their own data?

Well, there are situations where a piece of data is
common to all instances, kinda like how a secret
club has a secret handshake. Each person in the
club knows the secret handshake but it’s a club-wide
handshake. If some gal in the club invents her own
secret handshake, it screws everything up. Then
some other girl has to top that with her handshake,
and before you know it nobody knows the secret
handshake anymore because there are lots of them.

That’s right. No offense, but in this case the club
members just need one handshake, even though all
of the people need to know about it.

Maybe. If each person has their own secret
password that is personal to them, then yes, you
would be excellent for storing secret passwords.

But you don’t know the secret handshake...gotchal
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Puplicate code is a no-no

Ru‘t?y is at it again. Never one to rest on her laurels, she’s
decided to look even further at improving the efﬁci:enc of
;he Youpube code. She has spotted some duplicate daz;
ormatting code that she’s convinced can be eliminated
somehow with a crafty application of OOP principles.

creating custom objects

This code seems to be
duplicated unnecessarily.
How can I cut it?

<html>
<head>

<script type:"text/javascript">
// Blog object constructor
function Blog (body, date) |
// Assign the properties
this.body = body || "Nothing going on today.";
this.date = date || new Date ()

¥

o femction() |

<title>YouCube - The Blog for Cube puzzlers</title>

// Return a string representation of the blog entry

Blog.prototype.to
re " This.date.getMon

h() + 1) + "/t this.date.getD@

this.date.get?ullYear( 1"+ this.body;

Blog.prototype.toHTML — function (highlight) {
// Use a gray background as a highlight,
var blogHTML = nue
blogHTML += highlight

// Return a formatted HTML representation of the blog entry COdCiSianfmal and
) dn

if specified

? "<p Style='background—color:#EEEEEE'>" . "<p>"; vf//

// Generate the formatted b HTML-code
1 ogHTML +=_"<strong>" {(this.date.getMonth O)

F 1) "/t this.date.getDate () + "/" ¥

S This date formatting

therefore a bit wasteful.

return blogHTML;
bi

Blog.prototype.containsText — function (text) {
return (this.body.indexof(text) 1= -1);

}i

// Set the blog-wide signature
Blog.prototype.signature = "py Puzzler Ruby";

b
this.date.getFullYear() + strong><br T this.pody T Y /><em T ThisTsigre e +
ll< ".

// See if the blog body contains a string of text

— RANN
PQwWwWEWwR

How_ could you eliminate the
duplicate date formatting
code in YouCube?
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where to format

A date formatting method

Ruby thinks a decent solution to the duplicate date formatting code is to
add a date formatting method to the Blog object. In order to reuse the
code, it must be placed in a function or method, and she might as well go
with a method since the B1og object is responsible for formatting dates as
part of formatting a blog entry. Or should she?

If formatting a date is really a behavior
of the Date object, would it make more
sense for the method to be a Date

method? Is there any way to add a method
to a standard JavaScript object?

Back to the prototype object

What could be more powerful than taking a pre-existing object and
making it even better? As it turns out, there is a way to modify a standard
object, and it turns out providing the ultimate option in terms of
extending the JavaScript language. The key to extending standard objects,
or any JavaScript object for that matter, is the prototype object. We've
already used the prototype object to extend the Blog class with class
properties and class-owned methods. There’s nothing stopping us from
doing the same kind of extending to built-in JavaScript classes.

prototy,

Any old object,
even a S‘{;anday-d
JavaSeript object.

Every objctt has a /N

yro{:o{:\/yc ob\')ct,{: +hat allows
you o add properties and
methods at the class level.

468 Chapter 10
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Extending standard objects

The key to extending an object lies in the prototype object, and every

object in JavaScript has one. So you can extend any object by adding ol)ject auows you
properties and methods to its prototype object, which establishes class . .
properties and class-owned methods. In the case of a built-in_JavaScript object, 1o extend l)l[llt-ln
adding a property or method to its prototype object means any new . .
instances of the built-in object will have access to the property or method. J avaScrlpt OL]eCtSo

e
totp Adding a method
to the prototype
of a built-in object

places the method

- scramble()
in the object class. + Skl k.

New objects created
from the class can

String.prototype.scramble = function() { then use the method.

The Prototy]oe

String

Stri ng

// Return scrambled string Create the method as String
a membeyr 0‘(: S£V3h3,5
prototype ob\)cth

)}z

wpuzzler Ruby”

Using the new String method is just a matter of calling it on an

mstance of the String object. "Met up with some

fellow cubers
to discuss the
Prospect..."

alert (this.signature.scramble());

L/'* 'Ul?rbuzyﬂe

N @Lpen your penci o ,

Write the code for a method called shortFormat () thatisan

extension to the standard Date object, and whose job it is to
format a date as MM/DD/YYYY.
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sharpen solution

N harpen your percil

3 Solution

Write the code for a method called shortFormat () thatisan

extension to the standard Date object, and whose job it is to
format a date as MM/DD/YYYY.

The method is
added to the
prototype of
the Date object.

e ——

Custom date object = better YouCube

The customized Date object makes YouCube more efficient and extends
the features of the built-in object. YouCube also becomes easier to
maintain since the date format can now be altered in one location, yet
affect the appearance of dates throughout the blog. Granted, OOP
improvements to script code don’t always present immediate sizzle in the

form of visual changes, but they do often result in code that just seems to
work better over the long haul.

Date

ototype

ing cube puzzles.
?ﬁnenduad a rally outside of a local toy store that stopped carrying
Power to the puzzlers!
by Puzzler Ruby

regimen (o preparc.

feelings.
by Puzzler Ruby

r Rub
B|05 dates are now by Puzzler Y

formatted using 2 ‘ ing for a new one.
o mcﬂ:’d 5°‘c gfolﬁrme new cube but of course, NOW I'm bored and shopp
the Date object.

by Puzzler Ruby
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creating custom objects

A class can have its own method (lass methods are

The custom shortFormat () method of the Date object is a class- owne(l l)y a Class,
owned instance method, meaning that it has access to instance properties

even though it is owned by the class. This is what allows the method to anc[ can Only access
format the date stored within a given instance. It is also possible to create .

a class method, which is a method owned by a class that cannot access Class Pr Opertleso

instance properties. Class methods can access class properties, however, such
as the signature property in the Blog class.

2

e d

ure
2 o
< re)
\J "H-.L

Cla £
Class methods ean atcess au::::f::isc%ﬁcshh
tlass properties just Fie. or methods.

Blog

Blog Class |

signat

ly\s{‘,ahdc

Creating a class method is a matter of setting the method to the class
without using the prototype object—just assign the method to the

To aetess a tlass pr.
class using the class name and object notation. P °P"+‘\/

from a elass method, You
have to drill down to the

= v
Blog.showSignature = function() { prototype property.
alert ("This blog created by " + Blog.prototype.signature + ".");

’ /K Sinte s'ngna’cwc is a
tlass yro?crb/, the tlass
method has attess to it.

Since class methods have no association with an instance, you call them by
referencing only the class name. This doesn’t mean an instance can’t call a
class method, it just has to do so using the class name.

Blog.showSignature () ; A
_ @R (1,7
AN i e PQWER
the key o ealling
a tlass method.

Can you think of any code in YouCube that would
make sense as a class method of B1og?
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back to the Blog class

Could a class method be
used for the blog sort
comparison function?

09/05/2008
Got the new 7x7x7 cub,
post for a while.,

e. Codld be my last blog

(09/03/2008 A
Attended a rally outside of
stopped carrying cube puzz

alocal toy store that
les. Power fo the puzzlers!

Went Vohead andordered the scarg 7x7x7 cube,
Sterting a mental exercise regimen to prepare.

Rethinking the blog sorter

This is an intriguing idea because the sort comparison function is
definitely playing a role that is specific to the B1og object. Currently, this
function is created as a function literal inside the showBlog () function,
which is where it is needed.

function showBlog (numEntries) {

Blog sor{ing is \_/ . ; i
Lo // First sort the blog in reverse chronological order (most recent first)
handled inside the

showBlog() fund:ion, blog.sort (function(blogl, blog2) { return blog2.date - blogl.date; });
which isn't 3 part
o the By ohyeet - r\ [+ might be possible £o move the sort

¥ tomparison tode to a tlass method.

One of the fundamental concepts of OOP is to encapsulate the
functionality of an object within the object itself, meaning that outside
code shouldn’t be doing work that an object can do for itself. In this case,
the comparison of blog entries for sorting purposes could be done inside
the object instead of in the showBlog () function. But, can the sort
comparison code be placed into a class method of the Blog class? In
order to answer this question, we have to figure out if the method requires
access to instance data or methods. That would be a big problem since
class methods can’t access anything in an instance.
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creating custom objects

Examine the sort comparison function

The only way to know if this will work is to break down the function and
see what’s going on. Here’s the sort comparison function literal with the

code formatted more like a normal function: .
Two Hog lns{‘,an(,cs are PaSSCd

[*’ into the funetion as arguments.

function (blogl, blog2) { The sort tomparison

return blog2.date - blogl.date; involves a subtraction
of the two av-gumcnf&
} ’\_/

Although the function deals directly with blog instances, they are passed

in as arguments. This is different than attempting to access a property

or method inside an instance through the this keyword, which isn’t

possible in a class method. So the sort comparison function doesn’t need Instance.
access to anything within an instance, which makes it a perfect candidate

for a class method.

In fact, the sort comparison function doesn’t even require class properties,
although it could do so if necessary because class methods do have access
to class properties.

A ¢tlass method tan attess a
tlass property if it needs to.

—_— -

~
/ The sort Comparison ‘Funcfion\
)
/ .docsn 1 need actess to \
instanee or ¢lass dats.

function (blog1, blog2) {

\
\
\ £ the sort comparison Funttion

| had needed access to an instance,
/ it wouldn't be possible o make
; it a ¢lass method.

B rpen your pencil
’ Rewrite the YouCube blog sort comparison function as a class

method of the B1og object that is named blogSorter ().

return blog2.date - blogl.date;
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class method? over therel

N rpen your pencil
’ SQIUhﬂn Rewrite the YouCube blog sort comparison function as a class

method of the B1og object thatis named blogSorter ().

The sovrt tomparison method is now a ¢lass
method of the Blog ob\)cd: named blogSovter().

Calling a class method

The benefit of moving the blog sort comparison function to a Blog
method becomes a little easier to appreciate when you see the code that
calls the method.

function showBlog (numEntries) {

// First sort the blog The details of sor{:ing the
blog are now dc|cga£cd
blog.sort (Blog.blogSorter) ; to the bloaSorter() class

method of the B|03 tlass.

}

The beauty of this code 1s subtle but important. The showBlog ()
function no longer has to concern itself with how blog entries are sorted.
Instead, the details of how blog entries are sorted 1s handled within the
Blog class where it logically belongs.

What'’s neat is how the sorting is still initiated outside of the B1og class
in the showBlog () function, which makes sense because sorting affects
an entire collection of blog instances. But the specifics of how the sorting
1s carried out with respect to individual blog entries 1s within the realm of
something the Blog class can handle. Good OOP design often involves a
careful orchestration of objects and their surrounding code.

owB\og() {:und‘,\on uses

The sh
the b\oggor{:cr() elass

showBlog() 4o sort the bloy entries.

=
blogSorter()

mckhOd
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creating custom objects

blog
A picture is worth a thousand words

Ruby continues to be thrilled by the OOP improvements to YouCube

but she also knows that users won’t necessarily share her enthusiasm
because the OOP enhancements have yet to dramatically impact the user
experience. She has therefore decided that it’s time to add some noticeable
sizzle to the blog!

YouCube is great but sometimes I have
images I'd like to share. It would be really
cool to add an image to some blog posts.

You know, add a little sizzle to the steak!

Ruby’s idea 1s to allow each individual blog entry to support an
optional image that is displayed along with the date and body text.
Since not all blog entries require images, it’s important for the
image to be optional. This also prevents existing blog entries that

she has already written from breaking.

_ @RA\N

PQAWER
How could you alter the B1og object
in YouCube to support images?
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image is everything

Incorporating images into YouCube

Adding image support to the YouCube blog involves figuring out how to
incorporate an image into the BLog object in such a way that it doesn't
interfere with the way the object already works. This brings up two
important questions that will drive the design:

What is the best way How can the blog image
to store a blog image be added to YouCube but
within the Blog object? remain entirely optional?

\

Regardless of how a blog image is stored, we know that it will ultimately
get fed into an HTML <img@> tag so that it can be displayed on the

YouCube web page.
K\_ A blog image is subficiently
d

<img src="cube777.png" /> estribed “Si“S a sbring ‘('\ilenamc.

This code tells us that as far as the blog is concerned, an image is really
just a string. Sure, the string ultimately references an image file stored

somewhere on a web server, but from the perspective of the B1og object, AS {ar as tlle Blog
it's just a string.

ol)ject 15 concernec[, an
image is just a string.

ool So an image could be added to the B1og object simply as a property that
ol stores a string, similar to the body property.

oolol
| Blogd

cube777.png

The body and image
properties are both
stored in the Blog
ob\')cc{; as strings.

tostringQ

The 7x7x7 eube image
is stored in the file
named Lubc777.yn5.

toHTMLQ)

eptember 19th, 2008

"cube777.png

containsText(Q)
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creating custom objects

An optional blog image

e So the blog image gets stored in the B1og object as a string property

named image, but the question still remains as to how this property can
be added to the blog as a purely optional feature. This question ultimately
has to lead back to the constructor, which is where the object is both
created and initialized. Surely some special code has to be placed in the
constructor to deal with the fact that the property is optional.

I'm not so sure about that. What
happens if you don't pass an

argument to a constructor? Doesn't
the property just get set to null?

function Blog (body, date) |

// Assign the properties

this.body = body;

X )

this.date = date;

Missing function arguments become null.

When an argument isn’t passed into a function, method, or constructor, it
takes on the value of null in any code that attempts to use it. And in the
case of a constructor specifically, this means the property associated with
a missing argument gets set to null, which isn’t necessarily a bad thing
The real trick is then to make sure that the optional constructor argument
1s specified at the end of the argument list so that it can be left off without
disrupting the other arguments. This technique actually works for any
function or method, but it’s particularly handy for the image argument
of the Blog () constructor.

B harpen your pencil

Rewrite the YouCube Blog ()
constructor to support a new
image property for storing a
blog entry image.
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sharpen solution

. ncil
@me >muStrJIElrE’icun

The image yvo?crf‘/ is

Rewrite the YouCube B1og () constructor to support a new
image property for storing a blog entry image.

{unction Bloa(body, date, imaoe) { An image avaument...

" isadded as the

............................................................... JaS.'E.aJr:gwnensb Aoeee-

he ¢o
thisbody = bodyi f.‘.f..".‘.’?.’.“."r.*ﬁfz ......

this.date = date;

eveated and initialized —~  thisdate =date;
1o the image argumcnlc-x

therejare no
Dumb Questions

Q; Is it important that the image
argument appears last in the Blog ()
constructor's argument list?

A: Yes, and the reason is because the
image is considered an optional part of a blog
entry. The real issue here is how you go about
passing arguments to functions, especially as
it pertains to optional arguments. If a function
has two arguments, you have the option of
passing both arguments, passing only the first
argument, or passing none of the arguments.
There is no way to pass only the second
argument.

So when it comes to optional arguments, think
about them in terms of being able to leave
them off the end of the argument list. Also try to
think about arguments in terms of importance,
with more important arguments appearing
first. Less important arguments that are more
likely to be considered optional should appear
near the end of the argument list. Since the
image argumentto Blog () is optional, it
must appear last in the argument list where it
can be easily left off.
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Adding imagery to YouCube

The shiny new Blog () constructor with support for images wouldn’t be
very useful without some blog entries that use it. In order to create a blog
entry that supports images, two things have to happen:

G Place the blog image file in the
same folder of the web server
as the YouCube web page.

cube777.png
e Create the new blog entry as a
Blog object in the YouCube
script code.

Blog

- " Wow, it took me
a couple of weeks

09/19/2008

Wow, it took me a coy
it to ple of weeks byt
new cube is finally solved! "
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creating custom objects

Completing these steps results in the following code, which successfully
creates a new blog entry that passes an image string into the last argument
of the Blog () constructor:

new Blog("Wow, it took me a couple of weeks but the new cube is finally solved!",

new Date("09/19/2008"), "cube777.png") The leg imagc is Yasscd

/L_/- into the last avoument of
the Blog) tonstruttor.

Showing the blog image A blog entry should
Now that a bl has b d with an i here is one 1 row be displayed
ow that a og entry as been created with an mage, there 15 one last aCCoY‘dins {:o ‘U’\C logic

picece of business left for the image enhancement to YouCube. All this talk
of constructors and optional arguments wouldn’t mean much if the code
that displays a blog entry didn't actually factor in the new Image property.

in this pseudotode.

This code 1s located in the toHTML () method. We already know that If (image exists)

this method is responsible for formatting the blog as HT'ML code, except

now it has to take into account whether or not the image property has Display blog entry with image

a meaningful value. What’s really going on is that there are two different

ways of displaying a blog entry, one with an image and one without, and Else

the existence of an image is what determines which way the blog gets

displayed. Display blog entry without image

_ rpen your pencil
’ The Blog object's toHTML () method is missing a piece of code

that will allow optional images to be displayed. Write the piece of
missing code, and annotate what it does.

lf ( ........................... ) {
blogHTML += "<strong>" + this.date.shortFormat () +
"</strong><br /><table><tr><td><img src='" + this.image +
"'/></td><td style='vertical-align:top'>" + this.body + "</td></tr></table><em>" +
this.signature + "</em></p>";
}
else {

blogHTML += "<strong>" + this.date.shortFormat() + "</strong><br />" + this.body +

"<br /><em>" + this.signature + "</em></p>";
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sharpen solution

. rpen your penml

s &Iu‘hﬂn The Blog object's toHTML () method is missing a piece of code

that will allow optional images to be displayed. Write the piece of
missing code, and annotate what it does.
o A £ theimage property is set to an actual
if (  thisimage ) image, the i £ Lest condition evaluates to

blogHTML += "<strong>" + this.date.shortFormat () + {'Xuc and Jc,hc imagc is shown.

"</strong><br /><table><tr><td><img src='" + this.image +

"' /></td><td style='vertical-align:top'>" + this.body + "</td></tr></table><em>" +
this.signature + "</em></p>";

s Oﬂwcrwisc, the H°5 cn{:r\/ is
oo | K shown like normal with no image.
blogHTML += "<strong>" + this.date.shortFormat ()

+ "</strong><br />" + this.body +
"<br /><em>" + this.signature + "</em></p>";

I know...it's
beautiful.

An object-powered YouCube

Ruby is ecstatic. Her blog has grown by leaps and bounds thanks

to objects, and it now sports a slick new image feature that she just
knows her visitors will love.

BOD YouCube - The Rlog for Cube Puzzlers
YouCube - The Blog for Cube Puzziers

Searchthe Biog |

Wow, it tock e o couphe of weeks Bt thee: new cube i
soylvexd !

r
A blog ﬁ emrens
entry with :;:a i

an image. Got the new TxTx7 cube. Could be my last blog post for a While...
by Pugzler Ruby

iihﬂ\d‘d s mlly outside aof a ncal oy sone that stopped carmying cube purzies. .
Power w te puzziers! :
by Puzzler Buby

Pane
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JavaSeripteross

You know the drill...boxes and words. Fill ’em in!

IIII

Across Down

2. Areal live object with its own data. 1. The object equivalent of a function.

4. The operator used to create object instances. 3. The blog sort comparison code in YouCube is one of these.
6. The signature in YouCube is one of these. 5. When a piece of data is placed in an object, it is called

9. Software that is designed using objects. A

11. Akeyword that references an object from within its own 7. Every object has one of these objects hidden within it.
code. 8. Atemplate used to create instances of an object.

12. An object that inherits properties and methods from another ~ 10. Object notation uses these to access properties and
object. methods.
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JavaScriptcross solution

* JavaScripteross Solution

IIIIIIII Ew
l
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B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

What do ol)jects add to most scripts?

‘&—- [t's a meeting of the minds] «———— o

Objects add so many cool things to
scripts that it can be hard to pick

one thing. [t's true, some objects outclass
others and make it even tougher,

but in the end the answer is clear.
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11 Xill bugs dead

*
* Good Scripts Gone Wrong*

You never know with these things. One o O o
day everything works great, everybody's
happy... and the next day, bam! Stuff flying
everywhere. Bottom line—it's good to have
a guy like me around to fix things.

Even the best laid JavaScript plans sometimes fail. when this

happens, and it will, your job is not to panic. The best 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 a long way. But bugs happen, and you’ll need an arsenal of weapons to combat them...

this is a new chapter 485
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eek...a bug!

Real-world debugging

It’s a shocking fact of snack food life... a chocolate bar can contain up to
60 bug pieces. As scary as that little tidbit of information may be, there’s
no reason to fear bugs in JavaScript code. JavaScript code can be more
tightly controlled than chocolate processing equipment. There’s even a
taskforce devoted solely to the removal of JavaScript bugs.

S
BUG SCENE INVESTIGATORS

It’s Bug Scene Investigators, or BSI, as those in the business refer to them.
Owen has recently joined BSI as a JavaScript investigator, and is eager to
prove himself and help rid the Web of JavaScript bugs.

Owen, BS| JavaSeript
investigator and Lormer

thotolate lover: |

A bug—ladc th
bar.. yikcs/n otolate

Standing between Owen and
success are several cases that
desperately need his attention.
He’ll have to master the black art
of JavaScript debugging before he
can climb the ranks and become a
full-blown JavaScript detective.

Geek Bits

According to the U.S. Food

and Drug Administration,

up to 60 insect “fragments”
are allowed in any given chocolate
bar. In contrast to the “real world,”
the folks at BSI have a zero-tolerance
policy when it comes to JavaScript
bugs, and so should you.
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kill bugs dead

The case of the buggy 1Q calculator

The first case across Owen’s desk is an IQ) calculator script that’s part of a €\ '

page that calculates an average 1Q) from an array of IQs, and then groups The files for Owen are available at
users together whose results are similar. So the script is given an array of http:// www.headfirstlabs.com/
numbers, and then calculates an average and indicates the intelligence of books/ h‘cf/ :

that average.

Owen has been informed that this script is quite buggy. Unfortunately, no
other information has been provided beyond, “it doesn’t work.”

97, 86, 75, 92, 105, 146,

var iqs = [ 1131 8, 108 ];

77, 64, 114, 165, 96, 97, 8

An arvay of [®s is fed
into the sevipt.

€08 B Case 1: 10 Calculatar

0

q
J- 5
-

Ready o calculate the average 1.
Click OK to begin 1Q calculation.

Done

S ——— —

E.MB
{
LGN | .
This is how the seript
ano 851 Case 1: 10 Calculator is sugy_osed 4o work...

uw(:or{:una{:e\\, it doesn't-

An average |Q is ealeulated
and ctonverted into an
in{:c”igcnu “c'assilpica'(:ion."

You might not always
inherit well-written

code to Jel)ug.
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who’s your browser?

Try different browsers

Owen figures that running the problematic
script through a few different browsers might
help shine some light on the problem. He starts
out with Internet Explorer...

Internet
Explorer

dagiaped wopely
mnLage by
wy . A st b

[ wmpn chnpie thia mapmmage whan a page contars seme

Trotioma wifitha Wb page swft porvart 1 b by
ark, i ki, Sy

Doublc—-clicking the vellow si
in the bottom left Z)rncr ozn

opens an evvror window, ~—~—  — — \legnc

Ready bo calculate the average 10

Internet Explorer reports an error when the page first loads but Owen
1sn’t sure he can trust it. A quick look at the code for the script shows
that the variable igs exists, but the IE browser shows it doesn’t.
Knowing that browsers aren’t always accurate when reporting errors,

he decides to press on with the Safari browser... Ihe e variablc) s defined in
the eode, so [E's error doesn’t
appear to make any sense.

/10 You tount down the
lines of ¢ode s{:arjcing at |
Safari Points 4o an ervor )
on a line of code that

initially appears 4o be oK.

Roady s valeylae dae wrerng 1.

e

Safari points out that the error is on entirely different line of code,
Wblc}'l doesn’t 1mr.ned1ately appear to Oweg to have anythl'ng wrong The line number is di (Levent but
with it. So he decides to take a stab at locating the error with Opera... Lhe tode in the Opera ervor

All=]r3 \{ matehes the Safari ervor.

I o - s A TS e e e SO T M SO g e | L i
T it conplaion
Symear o shi badings Ira 21 ol e s ot B ket 1 Do cuman s Dend HONE ctimgs ch sl P

A bl

BV’OWSCV‘ ervror COY\SOICS e St o b L e b uedetend -t el QT
are a great way to e
diagnose JavaScriP{: haiuiinaneal

Codihg Prob'cms. [rtmtrant murcr e rod suinbie |
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kill bugs dead

. . but Firc‘co)( has Yc{:
i different line number s .
. ¢ here. Opera mentions a : s Prlon as et c
Somlethlln s ;z;r;lgg to the same line of code as Safari, which is ot bk o
it’s clearly r

, : with the
d news for Owen. But he still doesn tsee a.ny;h:(ng Wrong Fivefox is pretty helpul Problematic code.
goge So he decides to try one more option, Firefox... o i ‘{',iV\S he nature
code.

= the bug
B51 Case L:iQ Caleulater & Firefox of

Error Console

.“;i;_ .iii b boot L::' _____

are |

AN Errors  Warnengs Médsages = |
Line; 24

Errar missing [ befare fonddian %_/ :

(7] Source File- filg:/ i i\sers/michpel! Documents/hegdfirstichapuer L L fexamples (hsifcasel 1hgml

olee if average < 50 {

alculate the average IQ.

<htmi>
<head>
<title>BsT Case 1: 19 Calculator</title>

<script type="text/j avascriptns
var igs = | 113, 97, 86, 75, 92, 105, 146, 77, 64, 114,

A ha! T think T

function showroClags (data) { see the problem.
alert("Click OK to begin 10 calcuiation.");

document.getElementById("output") -innerHTMI, = "You are ealing wry

cachQClass(data) +"<em>

function cachQClass(data) {
// Calculate the average I1Q
vVar average = 0;
for (var i = 0; i < data.length; i++)
average += data[i];
average = Math.floor(average / data.length);

// Return the classification of the average IQ
if (average < 20) {
return "people who should ki11 their tvs";

Fivefor tonfivms

. (4

i this line to be th
else if average < 50 { oY
return "people who should really hit the books™; sourte O‘c £hc ¢

else if (average < 70) {
return "people who should hit the books";

else if (averag < 81) {
return "people who shoulq consider brain €xercises";

else if (average < 91) ¢
return "people who coulqg be Considereq dull";

else if (average < 111) ¢
return "people of average intelligence";

else if (average < 121) ¢ RA‘~
return "people of Superior intelligence";

} ] PAWEW

else if (average < 141) ¢ Q

return "people of Very superior intelligence";

i covered with
Elj:térﬂ "geniuses"; What COdIng error has Owbegrlér\;vsers?
the help of his army of we

3

</script>
</head>

<body onload="showIQClass (igs) ;>
<img src="brain.png" alt="braipn» />
<br />
<div id="output">Ready to calculate the average I0.</div>
</body>
</htmi>

you are here »
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it’s a bird, its’s a plane...it's Firefox

Firefox is wic[ely considered the

Firefox to the rescue bhest Jel)ugging hrowser around,
Given how specific Firefox is in describing the bug, at least {or tl‘e time l)eing,

Owen decides to dig a little further using Firefox.

So he clicks the link in the Firefox error console et U o
‘ l G eek Bits —

window, and it takes him to the line just before the

suspicious line of code.

Erviic Coniale (= Not only does Firefox have excellent built-in bug
866 7 P detection capabilities, but it also has a debugger
: E m'.L,. Mg O = plug-in called Firebug that takes debugging to an
e entirely different level. The Firebug debugger for
Ervac: rrissing { befor candison eaibsitegse] Thimd Line 74 Firefox can be downloaded for free at
uree File: flg: 4 (s ges brrithged (Bescurrots headie st ichaoie L1 enamnlsa tba foias . .
o> http://www.getfirebug.com/.

ales LT avarage < B0 |
p

f/_\ Don't worry about the

Lne 1 )
setond error for now—let’s

take them one at a time.

B O O Source of- files/ /i i
. 3 f: fife: sars/michael/Document
— 1 i en s{l_:n_:_lﬁrgﬂtxa{npqus.f,:hi.pt.erl 1/bsifea...
> S St e S
“title*BST Cags 11 Ig [fn]cu'.ﬁr.nr{n"r_il.ln:-

Error showiytlass i ras defined
a9 Saurce File: §l

Following the link
opens the code for the
Web page, intludin3 3
highligh{: \')uch before
%he suspitious tode

{le::pg typas=" r.nx!..-"jnunm-.r:'pt ">
R iga = 113 E
I 1, 97, Bs, 7%, 93, 105, 146, 77, 64, 114, 165, 96, 97, g
’ v ¥ #

fureting ahowIQClana
_aho Y (data) |
;i::;‘{q::h:‘:::r?:m:‘.n :ﬂ ;n Ig nalnu.‘lntinn."]
S nk.getRlomenehyTd| "autpuk | { »
:nlc',[gc__nuntdaha] 11; ”i.r'gu;fu": J+innerATHL = “yay are dealing with «

function ealeroclas
1 o(daka
4/ Caloulate the u.'.-u:aqi ‘EQ
Fnr ?vurn e = 0, i
or (var i = 0 i 1 i
Svorage 4= :l,:,s‘f.tll:lllialtal.‘Imﬂ'.“t:hlJ ik
average = Hubh.(luu:tnvu:aqn Fa duha.lungl:hl-a

i Return the el iEie
15 Tecasn the :a?m;.LILr_at.'Lun of the average ID
rebturs "people who should kill their ™a";

This is the tode
¢ausing the problem. else if average < sp g
\;’ N feturn “pecple who should re

alee if {average < yoy i
Teturn “peaaple wha should hit the baok

hit tha books™;

alas if {averag < g1y
robury i i
j poople wha ahaald eanaidonr brain sy

$13 ¢

—
Lirte 25, Cal 1

By analyzing the Firefox error message, Owen’s figured

out that Safari is actually right about the line number (25). .

Firefox highlights and mentions line 24 but correctly shows else 1f EUClEcCiNIRY |

the code on line 25. More importantly, Firefox explains

exactly what is wrong with the code, which is a simple The if b

problem yet deceptively easy to overlook. ar:u:\ d f::c':::zt ' ;Es'"ﬁ Parentheses
ondition.
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diel'e qre no °
b Questions

Dum

Q— | can’t figure out how to view the error console in my
browser. How do | open it?

A: Unfortunately, every browser is different, and some make it a
challenge to find the JavaScript error console. For example, Safari on
the Mac only allows access to the error console from the Debug menu,
which is disabled by default. You have to issue the following command
(write it on one line, with no carriage return) in the Terminal application to
change the settings and enable the Debug menu:

defaults write com.apple.Safari
IncludeDebugMenu 1

Check the documentation for your specific browser to find out how
to open the error console and view script errors. The error console in
Firefox is opened by selecting Error Console from the Tools menu.

Q; What makes Firefox so special?

Pebugging on easy street

Owen is pretty excited about 1solating the bug in the IQ) calculator script
so quickly. And with such a simple coding fix to make, he figures he’ll be
able to cruise along in this job and make BSI detective in no time.

else if (average < 50) {

/ Avding £ne MISSING
/ Parentueses
] SQuashes tweo Bug,

Plaéing the {cs{: Londi{‘jon
inside paventheses solves the

bug in the |Q calevlator

Is there a chance Owen has gotten an early dose of
overconfidence? He really needs to test the newly
repaired script before taking the rest of the day off...

kill dead

A: The developers of Firefox did a great job on its error reporting
capabilities. It simply outperforms other browsers when it comes

to assessing script errors and pointing you in the right direction

for finding them. This isn't to say some other browser may come
along and do a better job at some point in the future, but Firefox has
proven itself a very capable browser for debugging pages containing
JavaScript code.

Q: What error was Internet Explorer talking about?

A: There’s not really any way to know for sure. The reason is
because the error reported by Internet Explorer has to do with

the script code not loading property, which is the result of an error
encountered by the JavaScript interpreter. You know the code is not
loading properly because the i gs variable is being reported as
“undefined,” even though the code clearly shows the i qs variable
getting created. So the only way it can be a problem is if some other
error is somehow preventing the script from fully loading.

And that begs the question... is there some other error in the script,
and what does “undefined” really mean?

This debugging
stuff is easy. With a
little help from Firefox,
my job is a piece of
cake... with coffee.
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what happened here?

The bug report isn’t always the bug source

Unfortunately, Owen isn’t finished with the IQ calculator case because Firefox
is still complaining, except now it’s a completely different problem. While he’s
tempted to stick with the same tactic of trusting Firefox’s assessment implicitly,
this time Owen has his doubts about the validity of the reported bug,

This funetion brace
matthes up with the
brace mentioned by
Firefox, so nothing
is missing with the
function brates.

<htmi>
<head>
<title>BSI Case 1:

I0 Calculator</title>

<script type="text/]avascr1pc">

var igs = [ 113, 97, g6, 75 92 77 4 7
’ ’ ’ » 105, 146 64, 11 16 5
’ ’ B B S, 96, 97, s, ; i {
108 1; f‘salh, one bu 8": a {,l"\C)

function ShOwIQClaSs(data) {

alert ("Click ok to

begin 10 calculation.n);

document. getElement,

ById("output")

cachQClass(data) +"</em>, v,

-1lnnerHTML =

"You are dealing with <em>" +

so lc{'s tontinue )

ignore this one for now.

function calcIQClass (data) {

// Calculate the average 1o —
var average = o;
for (var i = o; ; < (B4 £ B} — ——

average += data[i] T | w
average = Math.floor | [l a ! .
// Return the classi |MN| Emors Mmings Mefifds = | “
if (average < 20) f =

return "people who

This is ‘{‘,\'\C Erpsr missing | after functian bady
Line; 33

brace Fivefox SOURCEFIN: g :
. . else if (average < 7
is tomplaining return "people whe ;
abou{;. else if (averag < g1)
Teturn "people who & .. Errmr showiCClass is nor defined
saurce Filé il

else if (average < 91)
return "people who

else if (average < 111,
return "people of ave

T think your magical debugger just
screwed up. Clearly, the braces around
the function in this code are just fine.

else if (average < 121)
return "people of superior inf)

else if (average < 141) (
Feturn "people of very superior ineel TIETC

else {

%} return "geniuses";
</TCript>

</head>

<b2gy onload="showIQClass (igs) ; ">

img src="braj " o

Sopo s rain.png" alt="brain" /s
<div id="output"
</body>

</html>

>
Ready to calculate the average I0.</div>

You can’t always trust the browser.

It’s true, the function braces are OK. As good as it may be in some cases,
it appears that Firefox is barking up the wrong tree on this bug. However,
it’s worth taking the mention of a missing curly brace as a clue to study all
of the braces in the code a bit closer.
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kill dead

BE the Jwagerfpt Inferprefer

Your job is to play JavaSeript interprefer
and follow the trail of curly braces in
<htnl> the code to find out what has gone wrong.

<head>
<title>BSI Case 1: 1Q Calculator</title>

<script type="text/javascript'>
var igs = [ 113, 97, 86, 75, 92, 105, 146, 77, 64, 114, 165, 96, 97, 88, 108 ];

function showlQClass(data) {
alert(""Click OK to begin 1Q calculation.™);
document.getElementBy ld("'output™).innerHTML = "You are dealing with <em>" +
calclQClass(data) + "</em>.";

}

function calclQClass(data) {
// Calculate the average 1Q
var average = 0O;
for (var 1 = 0; i < data.length; i++) {
average += data[i];
average = Math.floor(average / data.length);

// Return the classification of the average I1Q
iT (average < 20) {
return “people who should kill their tvs";

else if (average < 50) {
return “people who should really hit the books";

else if (average < 70) {
return “people who should hit the books™";

else if (averag < 81) {
return “people who should consider brain exercises";

else if (average < 91) {
return "people who could be considered dull™;

else if (average < 111) {
return “people of average intelligence”;

else if (average < 121) {
return “people of superior intelligence";

else if (average < 141) {
return “people of very superior intelligence";
3
else {
return '‘geniuses";
3
¥

</script>
</head>

<body onload=""showlQClass(iqgs);">
<img src="brain.png"” alt="brain” />
<br />
<div id="output'>Ready to calculate the average 1Q.</div>
</body>
</html>
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be the solution

BE the Jwadeipt [nferprefer Sofufion

Your job is to play JavaSeript interpreter
and follow the trail of curly braces in
<htnl> the code to find out what has gone wrong.

<head>
<title>BSl Case 1: 1Q Calculator</title>

<script type="text/javascript'>
var igs = [ 113, 97, 86, 75, 92, 105, 146, 77, 64, 114, 165, 96, 97, 88, 108 ];

function showlQClass(data) {
alert("Click OK to begin 1Q calculation.™);

document.getElementByld("output™).innerHTML = "You are dealing with <em>" +
calclQClass(data) + "</em>.";

¥
The missins
. function calclQClass(data)( { )—
closmg brace // Calculate the average ’f/
should 90 var average = 0;

'ADD,?HQ £He

.o For (var i = 0; 1 < data.length; i++)@
osin
heve, entl 3 average += data[i];

onl\/ the ﬂaverage = Math.floor(average / data.length); Missiﬂg. CURLY
addﬂcnon Jm // Return the classification of the average I1Q This °\7cv\.m5 bvaCC Bkaqe Qkys“es
the average ¢ (average < 20)@7f

is missing its tHe B
vaviable. return “people who_should kill their tvs"; closih?) brat,c! i g.-

se if (average < 50) [

return "people who shotld really hit @ U \/ou tould also Jus{; kill
se if (average < 70)@ the opening brate after
return “people who should hit the books™; {;\'\c ‘(:or loo? sinte Jt’)\c

se if (averag < 81)@ |oo? is ov.\l\/ Yunning
return “people who should consider br@ a smglc lmc 0‘(‘\ Codc;

he braces hel
se if (average < 91) aH:houfSh t : d‘?
return "people who could be considere@ make I'{', clcar what tode

is running in the loop.
se if (average < 111)@
return “people of average intelligence";

se if (average < 121)
return “people of superior intelligence”;

O

)

OR-CR-CE-O)

MiSmatclteJ or
missing curly braces

Q)

se if (average < 141)
return “people of very Superior intelligence";

9
retufn “'geniuses';

< ript>
</head>

are a common
J avaScript l)ug that
can be avoided with
<body onload="showlQClass(iqgs);">
<img src="brain.png"” alt="brain" /> attentiol»l to c[etail‘
<br />

<div id="output>Ready to calculate the average 1Q.</div>
</body>
</html>

o ©
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kill bugs dead

ined
Variables gone wﬂﬂ'““deh“

Owen can’t seem to catch a break as the stream of IQ) calculator bugs just Notice that the second evror
keeps on flowing. Now Firefox is reporting that a variable is “not defined,” Eas how gone away. Sometimes
which sounds sort of like the bogus error Internet Explorer reported early Xing one b"ﬁ will "afwa“‘/
on. Except this time the undefined variable is named averag, not igs. resolve more than one evvor.

anf Error Consale
-® 4 © ¢
AN | Errors  Warnengs Mgdsages Chear

[ Evaluare |

Errar werag ks not defined

Line: 33
E Saurce File

I'm not certain, but I
thought an undefined
variable is one that

hasn't been created.

else if (averag < 81) {

return "people who should consider brain exercises";

?

N @ipen your penci

Write down what you think “undefined” means in the context of
the latest bug in Owen'’s investigation.

you are here » 495
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check your work

N rpen your pencil
sol Write down what you think “undefined” means in the context of

the latest bug in Owen'’s investigation.

SOmething as

Sometimes it’s the simple things
simple asa typo

In this case “undefined” definitely refers to a variable that has been used

without having been created, although in this case it’s by accident. The { 1‘

only reason the variable is undefined is because of a typo that results in can otten wrea
havoc on a script.

the JavaScript interpreter thinking it is an entirely new variable.

fu;];:tion CalCIQClass(data) {
Calculate the avera
var average = g, e e

fO;ve(;/:grei+: ga;t‘;i(f] Eiata.length; 1+4)
; Diagnosing 3 ypo
is the hard part-.

// Return the Classificatio H -H\cm \s Cas'
s n of vin
20) ¢ ¢ average 19 cha‘ ‘

Fixing the mistyped vaviable

name vesolves the undefined
variable problem.

return »
People wheo should kill thier t
sy

else if (average < 50) ¢
return "peg,
Ple who shoulq
really hit the
booksn;

{

else if (average < 81)

return "people who should consider

brain exercises";

else if (average < 79)
r "
eturn People whe should hit the p,
e

else if (avera
return b
3

else if (average « 91) ¢
ret b
urn "people who coulqg be Considered g
‘ Ull";
else if (average < 111) { }
BS) Casa 1: {Q Calculator =

Feturn "people of average inte igencen;
Ve tell c

else if (average < 121) ¢
return "people of Superior,
S

average

elligencen;

ntelligence "

Ready to calculate the average 1,
Click OK to begin 10 calculation.

Eos
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Q; Is there a difference between
“undefined” and “not defined”?

A: No. They mean exactly the same thing,
it's just that some browsers use one term
and some use the other. Consider the two
terms to be entirely interchangeable.

Q,: OK then, so is there a difference
between “undefined” and null?

A: That one’s a little trickier. Yes, on a
very technical level there is a difference
between “undefined’ and nul 1, but not
really enough to worry about. Unlike null,
“undefined” is not a value that you should
ever think about assigning to a variable.
There is an unde f i ned data type that
variables automatically assume when they
have yet to be assigned a value. On the
other hand, variables are never automatically
setto null. However, it's sometimes a
good idea to set object variables to null
as an initialization step to make sure it is
clear an object has not yet been created.

therejare no
Dumb Questions

Nitty gritty technical details aside, the main
thing to know about “undefined” and nul1
is that they both convertto false when
placed in a boolean context, such as the test
condition of an i ¥ statement. That's why
codesuchas if (someObject) is
often used to check if an object has been
created before attempting to access its
members.

Q: I still don’t quite understand how
a typo somehow turned the average
variable into undefined. How did that
happen?

A: Even though a variable named
average had already been created and
initialized, JavaScript has no ability to make
the connection between averag and
average just because they have nearly
the same name. The variable averag
could just as easily be named shazbot
or lederhosen for all JavaScript cares.
Which is to say that JavaScript interprets

Crunching the intelligence numbers

With the typo bug under control, the I(Q) calculator script now works properly, calculating
an average IQ) from an array and then displaying the result as a text classification. Owen

can close this case and bask in the glory of a job well done... but for how long?

'\ RePaiRiNg £xe
MiStyPep vagiabLe
NaMe Pummers
the Buff,

{
{
f
f
[
f
A

[l
Y / Dane

annt g5l Case 1:1Q Calculatar

kill dead

it as an entirely new variable. And since
this new variable has yet to be assigned a
value, it's a big problem trying to compare
something to it in an i F statement. It's like
trying to write a movie review before you've
decided what movie to watch.

Q: Are you kidding me? | make

typo mistakes all the time in my word
processor and it doesn’t break everything.
Why is JavaScript so sensitive?

A: Take a deep breath and commit these
four very important and insightful words

to memory: GET USED TO IT. We're not
writing scripts for people, we're writing them
for machines, and machines are anything
but forgiving regardless of what language
you're scripting in. Even one character in the
wrong place can send a script over the edge.
There is some flexibility in the whitespace
surrounding JavaScript code, such as
spaces and newlines, but the code itself
must be very exact.

[==

The [® caleulator now
works as C*PCC‘Ecd
‘l:hanks £° OWCV\,S

debuaging efforts.

You are dealing with people af averuge intelligence.

Download at WoweBook.Com
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call now to win

QBUI.I.ET POINTS

m  Although most browsers provide an error console that [
provides information about JavaScript errors, they can't
always be trusted as completely accurate.

Curly braces around blocks of code are a common
source of bugs—be careful to always match opening
and closing braces.
m  Even though browsers often yield sketchy error n
information, they do usually provide valuable clues
about where to start looking for trouble.

Simple typographical errors are easy to make but not

necessarily easy to find—always check the naming of
identifiers.

Sorry, you're
The case of the radio call-in bugs caller #2.
Owen barely had time to celebrate his first closed case before another case
lands on his desk. His new case involves a script that is intended to process
call-ins to a radio station contest, determining a winner based upon the
call number. The script is supposed to keep a count of callers and only
declare a winner after a certain number of calls, such as seven.

Sorry, you're
caller #5.

ann g5| Case 2: Winning Caller

/ Caller name: ﬁl caller

- \
B51 Cage 2: Winning Callar ' F=
. =" Caller name; =
.-+ Six calls later. .. L) Cail |
/
Alan, caller number 7...today’s winner!
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kill bugs dead

Opening up the investigation

The name of the ealler

Before firing u ; .

) p the radio call-in ; )

taking a quick look at the code pagie in a browser, Owen thinks it’s worth and the winning ¢all

books/Iis/) and getting a feel f (a;/lal al.)lf: at hitp:/ /www.headfirstlabs.com/ number are passed into th

will junp out that i ObViouslyc\),\r/roow it is put together. Maybe something theekWinner() funetion e
. ng, or Mm. b > . . )

understanding of how the code is sfppos:]l ti) }sjolrlkat least gain some alons with the form ob\)cl:t.

<html>
<head>
ThC Ca” <title>BSI Case 2: Winning Caller</title> AlCY‘{Z ‘H’\C usev
.Coun‘l:cv- IS <script type:"text/javascript“> ahd submi{; ‘H’\C
nitigli // Total number of calls i
f’:flallzed \ var calmu\nln - 0; {'\orm |-(: £he call
zevo. number equals the

function checkWinner(form, caller, winningNum) {
// Increment the call number
var callNumj

winning number-.

Nﬁcalmum;
'hCV‘CMCV\{ ‘{‘,hc // Check for a winner
“ {: if (callNum = winningNum) {
call tounter. alert (caller + n, caller number + callNum 4 v... today's winner!");

form.submit ()7

else {
// Reset the caller field for the next caller
var callerField = document.getElementById(‘caller');

callerField.value — wNext caller";
\> callerField.focus () The ‘(:OLMS() mC‘{Z\'\Od SC{S Jchc in?u{',

: <~
R;sc’cp‘f:hc caller 3 callerpicld.selert (! fotus to an element on the page:
nam i
£h€ CV!C)("ZI‘: ﬁor . </1cript> K T\\C SC\CC{:() mC‘{',\\Od SC\CC‘{:S ‘{',\’\C
allev if </head> value stoved in 3 {c*{ C\CW\CV\{?'

L)
there isn t a winner- <body>
<form name:"callform“ action:"radiocall.php" method="POST">
<img src="radio.png" alt="radio" />
Caller name: <input id="caller" name="caller" type="\:ext" />
<input type:"button" value="Call"
onclick:"checkwinner (this.form, document.getElementById(‘caller‘ )
</form>
</body>
</ntml>

SCY‘VCV SCV'iP‘E ‘FOV‘
Ybov-ing away the

wmnin5 ealler.

value, D" />

Call the theckWinner() £
eti
when the Call button is :l?ckclzy.\

N q@gm your pencil
’ Help Owen get aj
C jump on the case by circling th
bugs you think there are in the radio call-in sgcrip?c ECL:cTeber o
None
One Two

Three Four Five

ou ar
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say what? syntax errors

N rpen your pencil
i SQIUtJﬂﬂ Help Owen get a jump on the case by circling the number of

bugs you think there are in the radio call-in script code.

None T
One wo Three Five

Let's push onward with the ease
and help Owen find and solve
these four bugs...

A question of syntax validation (Bug #1) Syntax errors are

With a general idea of how the code is supposed to work in mind, it’s time always reportec[ l)y
to turn to Firefox and see what actually happens when the radio call-in
script is run. Similar to other errors we’ve seen, Firefox immediately l)l"owsel"s, assuming
reports a syntax error, which is a coding error that violates the rules of .
the JavaScript language. tllat error r ePOI" tlﬂg
= | .
eo0e Sy Comes . is enabled.

- @ 4L O

Al Eevorp  Wareiage  Meipsghe | Gl

i twaluate

urnlrn:n.rhudﬁlnlfihlﬂ!rIlflmnlufhuf:n.. =

g hegate o

ahllar nusbar &

“ Alarticallar & . it lew

1lex, ui.—.ning-yun[ i

S winningWam) {
alect {calls . e
. mr:_“"nhf': + fallee nuskber & calllan + =
¥
alsw {

f4 Ammet the apllar Eleld far exe news eallar

var callecField = 4 - 3
Shllactinid. valun = ‘Hoxy ooyio ooenteyidl calles);

= cboday'a winmer(*);

- Sallecrinl : ealla
T"\IS ervor Foin'l:s -ho | c:;.l'.er;igi::::;{'“:
a lmc O‘F tode Wi{')l a -‘.n'.::ri.p\}
s‘f:v-ing tontatenation. e
<badys

“farm mamn= callfars
callfor Eion= Leagl]
g ara el g S 1SS L " matheds post
amel Einput ids“callsr® pames

‘oaller® typas“rext®

B 15, Lol §

Syntax errors always result in a browser notification of some sort,
assuming the browser is set to report errors. This gives us a very
important jumpstart in tracking down errors.
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kill bugs dead

Careful with those strings

Firefox pinpointed a line of code with a string concatenation, which
1s a clue to analyze the line of code very carefully. The code calls the
alert () function with several string literals concatenated with the
caller and callNum variables.

if (callNum = winningNum)

alert (caller + + callNum + Y

C/Thcsc fwo string literals ave _J\

tontatenated with two vaviables.

It's important for
quotes to always appear
in pairs, isn't it?

Pairing up quotes is critical in JavaScript code.

Quotes must always appear in pairs, otherwise JavaScript wouldn’t be
able to tell when a string ends and another one begins. In the case of the
radio call-in code, one of the string literals in the string concatenation is
missing its trailing quote. This is definitely a syntax error since it confuses
JavaScript about where the string ends.

To fix the bug, just add the missing quote to the end of the string:

if (callNum = winningNum)

alert (caller + ", caller numbeLO+ callNum + "... today's winner!");

if (callNum = winningNum)

r/

alert(caller + ", caller number " + callNum + "... today's winner!");

RePaiRing twe
Quotas iy ¢y String
/| anNiKiLates tuig Bug,

U

you are here » 501

Download at WoweBook.Com



consistency counts

Quotes, apostrophes, and consistency

Missing quotes are only half the story when it comes to tracking down

quote-related errors in strings. Since JavaScript and HTML equally

support both quotes and apostrophes for enclosing strings (JavaScript) and

attributes (HIML), it’s critical to be consistent when mixing the two. Quotes are used to
entlose all of the

HTML athributes.
<input type="button" value="Call"

onclick="checkwinner (this.form, document.getElementById('caller').value, 7)" />

Apostrophes ave used o
entlose JavaSCriP{: s{:\rings

Thi h t 1 tes for HT'ML attribut d troph
1S approach to using quotes for attributes and apostrophes within an stbvibude.

for JavaScript strings within attributes works perfectly fine, and is a good

idea. However, it is also possible in HTML to reverse the two, as this code

reveals:: The modern )(HTML web page
standard doesn't allow apostrophes

Lributes.
<input type='button' value='Call' to be used to enclose at

onclick="'checkwinner (this.form, document.getElementById("caller").value, 7)' />

t Now apostrophes are used for the ’

HTML attributes and quotes are

o JavaSevipt strings.
used for the JavaSeript strings Quotes anJ aPostro])lleS

The idea here is to stick with quotes for one type of code, and apostrophes SIIOUlC[ l)e alter nateC[

for the other type. And since the modern version of HTML, XHTML, 11 . J S .
requires quotes around attributes, it makes sense to stick with quotes when USlflg ava CrlPt
around attributes and apostrophes around the JavaScript strings inside . .

attributes. Str lngs mn H TML

But a problem arises when you specifically need a quote or an apostrophe attril)utes.
but you’ve already committed to one of them as the string-enclosing
character, or string boundary. Consider the following code:

alert ('It's so exciting!'); — @RA‘N
R__ PQweER
Does this tode work?

What happens when you specifically
need a quote or an apostrophe
character in a string that is enclosed
using the same kind of character?

502 Chapter 11
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kill bugs dead

When a quote isn’t a quote, use escape characters

A common bug involves using a quote or apostrophe as a character within a string but
having it interpreted as a string boundary. So the alert code we just saw is a syntax error
because the JavaScript interpreter can’t figure out which apostrophes are boundaries
and which are real apostrophes. Fortunately, there is an easy way to declare that a
character is a “real” character. It’s called an escape character, and it involves placing
a backslash (\) in front of the character to be used literally.

alert ('It\'s so exciting!');

Escape cllaracters are

Now the apostrophe has been escaped, and JavaScript knows without C[ t . { l. t l

a doubt that we really want an apostrophe character in the string, as use 0 SPQCI y 1era

opposed to declaring the end of the string. Of course, we could’ve dodged . .

the escape by changing the string boundary to quotes. Cllal" acters in str lngs'
alert ("It's so exciting!™); EscaF‘ ho

u longer needed.

That works fine, but what about this code:

alert ("They said, "you've won!"");

The string contains literal quotes and a literal apostrophe, so escape is the
only option available. In such a scenario, it’s usually safer to escape all of
the literal characters, even though the apostrophe could get by without it.

K_\Escayc not
alert ("They said, \"you\' n!'\"";

ve woe needed but still
a 5ood idea.

Fix the quotes and apostrophes in the following code snippets, using escape characters
E;te . whenever possible.

var message = 'Hey, she's the winner!';

var response = "She said, "I can't believe I won.""

you are here » 503
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exercise solution

Fix the quotes and apostrophes in the following code snippets, using escape characters
whenever possible.

%erciSe

TR
PLyt\PH var message = 'Hey, she's the winner!';

The
aFOS‘EY‘oPhc var response = "She said, "I can't believe I won.""
doesn’ ) .

oesn t var vesponse = “She said, \[ can\'t believe | won.\"”
have 4o be oo TEEOMIE L SNE SR B AN B DSHATE L NI L .
estaped sinte  <input type="button" value="Winner" onclick="givePrize ("Ruby");" />
it appears ) ) , , , ’
vithin 3 <input, type="button” value="Winner” onclick="givePrize(RubY" /> N\ .. ... .
strin . . .

) Estape chavatters won't work in this tase since this

;uwi:ﬁi:g is a JavaSeript string inside an HTML attribute.
Jaere Mixing quotes and apostrophes solves the problem.

Undefined isn’t just for variables (Bug #2)

One bug is taken care of but Owen knows his work is not finished. The
radio call-in script now starts up fine with no errors, but a click of the Call
button to enter a caller is all it takes to reveal another problem. And this
one seems to have something to do with the checkWinner () function.

ana BSI Case 2: Winning Callar =

Clicking the Call button
vesults in an ervor
somehow involving the
theekWinner() function.

=~ Caller name; Howard Call

2e0s Error Cansole =
- e L 7| @
AN Errors  Warnengs = Messages Clear

* | Evaluare |
Errar checkbainner 15 ot defined

@ sourcer file i users fmichpel/ Docyments (hegdfirstichapaer L fexamples (bsi/cases dhm|  Lime 1

D _
The line number isn't hclp(:ul

at all sinte we know the
For some veason ‘(:irs{: line of HTML code in
the page is not. a problem.

the ‘Cuncjcion is
not defined.
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The usval suspects: the checklist

With some debugging experience under his belt, Owen decides to run
through his newly constructed checklist of common JavaScript errors.
Maybe this bug will match up with one of the bugs he has already

encountered.

. orm, caller, winningNum) {
4
R he—cdll number

// Increme

var callNum;

++callNum;

// Check for a winner -
= winningNum

if (callNum = winning

. aiert(caller + v, caller number

form.submit();

¥

Ny ; set the caller field for the next caller
é;r iallerField = document.getElf.
callerField.value = "Next caller™;
callerField.focus();
callerField.select();

v 4+ callNum +

¥
</script>
The theckWinner() </head>
Lunetion is onl 5 N
<body> P i 11.php
veferenced twice SEarm name="callform” "acﬁi?;aéiiioji ‘
<img src="radic.-png a:ucaller" name="caller

<input id

Caller name:

in the ¢ode.

is.form,

</body>
</html>

mentById('caller');

v method="POST">

" pype="text" />

="Call"
alue="Ca document.getElementByld('Cal

kill bugs dead

* Y .
parentiiched or missing

* Y -
curly sened or missing

* Misname
t

rom YP"'

idcn{:if iev

*. Quote oF aPos{:y.th .

misuse.

;

today\'s winner:

Owen's bug
detettion
theat sheet.

o

ler') .value,

N @Tn your penci

|:| Misnamed identifier from typo.

[] Unmatched or missing curly braces.

[] Some entirely new kind of problem.

Help Owen by checking the type of problem you think is
plaguing the radio call-in script.

[] Unmatched or missing parentheses.

[ Quote or apostrophe misuse.
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sharpen solution

N rpen your pencil
v salutmn Help Owen by checking the type of problem you think is

plaguing the radio call-in script.

[] Unmatched or missing curly braces.
[] Unmatched or missing parentheses.

E@snamed identifier from typo. I:I Quote or apostrophe misuse.

[] Some entirely new kind of problem. 1
»

The theckWinner() funetion is called with a

lowerease w by aceident — eheekwinner(). The typo , cti
;\:scs JavaScZi?‘c %o think cheekwinner() is an The £ix < { go"'meqtmg.
Ch‘{',iV‘Cl\/ diffevent funetion that hasn't been defined. e '?‘ S ImP,y requires / e ‘Gyuqﬁou
C&Pu{:allzmg the W in the Name typo
eall to eheekWinner(). j Stays B 3
f > Bug #q,

U

<input type="buttph" value="Call"
onclick="checkWinner (this.form, document.getElementById('caller').value, 7)" />

Everyone’s a winner (Bug #3)

With the pesky “undefined” typo bug taken care of, the radio call-in script
1s still triggering errors. The good news 1s that the browser is no longer
reporting any problems. But the bad news is that every caller is now a
winner—the script is even declaring them the correct caller number even
when they aren’t. That’s a lot of prizes to give away if Owen doesn’t come

The veally strange thing is that
the call number is bcin5 shown as
the winning number even {:hough
the callev isn't the winning aller.

up with a fix!

Ellie, caller number 7..1oday's winner! l

Jason,
@ on, caller number 7ootoday's winner! I

e wirnert

( 7..today & e

, caller number
Goan ™
i

'\ (/gﬂ//’)
Every call is being /\j

detlared a winner.
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kill bugs dead

Alert box debugging

We know that the test for the winning number takes place by

comparing the callNum variable to the winningNum argument to

checkWinner () function. But this code appears to be OK... we really

need a way to look a little closer at what’s going on with the callNum

variable.
Nothing obvious jumps out as
being wrong with this code.

if (callNum = winningNum) {

L_\ ['s worth trying to track the

value of ¢allNum to see how it is
Changing lc&dins up to this tode.

Is there a way to look at
the value of a variable at
different points in a script?

Alert boxes can be
very ltanJy for getting
a o[uick look at the

value of a variable.

Alert boxes can serve as a debug watch window.

As it turns out, alert boxes aren’t just for displaying pop-up information
to end users. They can also be useful purely on the development side of
JavaScript code as temporary watch windows for looking at variables. Not
only that, but alerts can be used to make sure a certain section of code is
getting called as expected. In this case, we need to use an alert simply for
keeping an eye on the cal1lNum variable.

The alert box provides
wateh on the vaviable's value,
in this case the value of the
¢allNum variable.

ST
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alerts are tools too

Watching variables with alert

A watch is a debugging term that refers to constantly watching
a variable as a program runs. An alert provides a primitive
watch that isn’t exactly a constant view of a variable but can still
be very helpful. An alert can be used as a watch anywhere in
JavaScript code where a variable is in question.

Somc{:hing isn't vight...
¢allNum should be set {o the
number of the turvent ¢all.

alert(cal INum); -

. — winni um i '

if (calllum Wln:lnialler number " + callNum 4+ v... today\'s
’

alert(caller +

winner!");
form.submit ()7

¥

NaN

Owen realizes that the radio call-in script is somehow seeing cal1Num
and winningNum as equal, even though callNum is showing up as NaN
just before the 1T statement. While it’s already confusing that callNum
is coming up as NaN, he decides to move the alert just inside the 1T
statement to see if anything changes.

Bingo! I think T
figured it out.

if (callNum = winningNum) {
alert(cal INum);
alert (caller + "

winner!");
form.submit () ;

; caller number " + callNum + " . today\'s

The ¢allNum vaviable is now

showing up set to 7 \')us{: @
alter the if test conditional.

_ @RA»«
‘PQOQWEWR
With the alert watch confirming that cal1lNum is
somehow miraculously getting set to 7 within a

single line of code, what do you think is the cause
of the bug? What has Owen figured out?

508 Chapter 11
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Head First: I have to admit, I've heard mixed things
about you. People say you can be really annoying. Yet I
hear you could very well be a debugger’s best friend. Can
you enlighten us on who the real alert 1s?

Alert: Those first people are crazy. I'm a wonderful guy.
I’'m also pretty simple—you give me some information
to display, and boom, I pop up and display it. That’s it.
Where’s the harm in that?

Head First: I guess it’s the “pop-up” part. Pop-ups have
gotten a bad rep as of late with all the ridiculous ads that
sometimes pop up everywhere.

Alert: Oh, I gotcha. Yeah, I can see where that could

get really annoying. But you can’t go around blaming a
hammer for a dimwitted carpenter who doesn’t know how
to use it. See what I mean?

Head First: So you're saying that any bad things I've
heard about you have to do with you being misused?

Alert: There you go. Like I said, I just do as I'm told. You
tell me to pop up a whole bunch of times with silly ads,
I'll do it. I'm not saying I'll like it, but I don’t really have a
choice in the matter. Hey, I thought you were going to ask
me about my contribution to the world of debugging.

Head First: Oh, ’'m sorry. Yes, I have heard some really
good things about how you help JavaScript developers
track down bugs in their code. How do you do 1t?

Alert: It’s pretty simple, really. Let’s say there’s a
variable that has gone haywire, getting set to some value
that makes no sense. The programmer is freaking out,
overcaffeinated, you know what I mean, and desperately
needs a way to take a peck at the variable at different
places in the script to see how it’s getting changed. So she
asks me to pop up and show the variable.

Head First: But how are you able to show the variable
change value at different points in a script? That sounds
difficult.

kill dead

Debugging with Alert

This week’s interview:
Alert shares his disdain of bugs

Alert: Not at all. All you do is call me multiple times, with
each call at a different point in the script.

Head First: I see. Have you ever run into any problems
when helping out as a debugging tool.

Alert: Well, I have to admit that 'm not so good at
popping up debugging information when there is a piece
of code getting run a bunch of times, like in a loop.

Head First: Why is that?

Alert: Well, remember that I am a pop-up window, so [
have to be clicked to go away. If I'm popping up a bunch
of times, that’s a whole lot of clicks.

Head First: That makes sense. I also hear that you can
be handy even when there isn’t data to be looked at.

Alert: Oh yes. There are plenty of situations where it isn’t
quite clear if or when a piece of code is getting called. A
quick call to me within the code will let you know if the
code 1s really getting called. I become somewhat of an
alarm just to let you know if code is called.

Head First: In all of these debugging scenarios, are you
telling me you are just temporary?

Alert: Oh, absolutely. And I don’t mind. It’s not like
I don’t have my permanent role as well—I just do the
debugging thing on the side as a little public service.

Head First: Well, I appreciate you taking the time to
explain your role in bug detection. I look forward to seeing
you around.

Thanks. See yal

oK)
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isit logical?

Bad logic is legal but bugay

Owen has honed in on a logic error, an error that is perfectly legal

according to the rules of JavaScript but entirely wrong in terms of what The ¢ode that “looked”
it is intended to do. In this case, = is used instead of ==, which means OK earlier turned out +o
winningNum is getting assigned to callNum instead of being have a subtle bug that
compared to it. Subtle? Yes. But still highly problematic. was diffieult to spot.

if (callNum@winningNum) {

{
[
. LN | =t
if (callNum == winningNum) { | . e
| Pulverizes
- - /ﬁ: Bug #3,
U

The real problem with this error is that it doesn’t trip up the browser and
generate an error like the syntax errors. The JavaScript interpreter didn’t
complain because an assignment “returns” the value being assigned, in
this case winningNum, which is then automatically converted to true
(non-zero) in the 1T test condition. In other words, the code is perfectly
legal even though it didn’t do what we wanted it to.

So logic errors don't
ever show up ina
browser's error console?

Logic errors like to fly below the radar.

What makes logic errors such a pain to deal with is that they often don’t
reveal themselves the way that syntax errors do. Although a script error in
a browser may seem a bit deflating, it’s really a blessing in disguise because
it’s a bug that has been detected for you. Logic errors don’t violate any
JavaScript syntax rules, so they are often tougher to detect.

On the other hand, logic errors do sometimes result in a script error
while a script is running. For example, if a logic error results in a variable

not getting initialized, an “undefined” error will show up when the script
e . . . . .
| tries to reference the variable. So sometimes a logic error will spare you
' the suffering of an exhausting bug hunt.
1 .J'I
510 Chapter 11
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kill dead

QBUI.I.ET POINTS

m  Syntax errors involve code that
violates JavaScript language rules,
and are usually caught by the
JavasScript interpreter.

m  Strings must be carefully enclosed
within matching quotes or
apostrophes.

m  Quotes and apostrophes should be
mixed (but still in matching pairs)
in HTML event handler attributes
that contain JavaScript code.

m  Alert boxes offer a primitive
but useful option for watching
variables throughout a script.

m [t's a common error to accidentally
code a test condition with = when
you really mean ==.

Q: Are escape characters only used
for escaping quotes and apostrophes?

A: No, there are several escape
characters supported by JavaScript. For
example, you can use \t to insert a tab into
a string. Similarly, a newline is represented
by the \n escape character. And a literal
backslash must also be escaped with \\.

One place where escape characters can
be used effectively is in formatting the text
displayed in an alert box. You can use \'t
and \n to align text using tabs and control
how it flows onto new lines.

Q,: What's the deal with the limitation
on escape characters in HTML attributes?

- The limitation has to do with the fact
that HTML attributes aren't subject to the
rules of JavaScript, at least not when it
comes to the characters used to bound an
attribute value. So while it's fine to escape
a character within a JavaScript string that is
enclosed in an HTML attribute, it can’t be the
same character used to enclose the attribute.

If this is still confusing, think about it like
this. HTML sees an attribute simply as a
value that must appear between quotes or
apostrophes. Nothing more. So whichever
boundary character you use to start the

therejare no o
Dumb Questions

attribute, HTML assumes the next one

it encounters is its matching partner that
closes the attribute value. This happens
because HTML doesn't process the attribute
value for JavaScript escape characters.

Escape characters do still work within an
HTML attribute, provided they don'’t conflict
with the character used to enclose the
attribute. This is because the attribute value
does eventually get interpreted as JavaScript
code, assuming we're talking about an event
handler attribute.

Q: Aren’t there fancier debuggers for
JavaScript that provide detailed control
over the debugging process?

. Yes, there are a few out there. And
it's not a bad idea at all to investigate them
further and consider trying one out. However,
understand that good coding habits coupled
with the debugging techniques explored
in this chapter will go a long way toward
helping you create error-free scripts.

Download at WoweBook.Com

Q,: What exactly is happening when
JavaScript code tries to reference an
undefined variable or function?

A: Remember that an undefined variable
is a variable that has either not been created
or that has been created but not set to
anything. In both cases the value stored in
the variable is unknown, or more specifically,
it is undefined. So attempting to read that
value and do something meaningful with it
makes no sense, which is why JavaScript
generates an error.

A similar situation occurs with functions
when a function is called but the JavaScript
interpreter can't find a function by that name.
The function is undefined, which means that
calling it makes no sense—there’s nothing to
call. Again, JavaScript considers it an error
because there is no way to meaningfully
execute the code.

Q: What's the deal with the callNum
variable turning up as NaN before the 1 f
test condition in the radio call-in script?

A: We still don't know. Although it does
tell us that something is still amiss in

the script code. So it's important to keep
sleuthing for more bugs...
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syntax error vs. logic error

Fir:eside Chats

>

Syntax error:

Hey, I've heard of you. I hear you’re pretty sneaky.
But what I'm wondering is if you enjoy a really
badly written script as much as I do?

I disagree. I like scripts that are a trainwreck right
there in plain view. That’s where I excel. You
sprinkle a few of me throughout a script, and it’s
guaranteed to make a browser squeal in pain.

I can appreciate your twisted way of seeing things,
but the problem is that you still allow a script to
run. That’s no good to me. I like to stop it dead in
its tracks.

It would, but we’re unfortunately pretty limited in
terms of how much damage we can do. Sure, it’s
fun to screw up a page and keep it from working
right, but I hate that we can’t get access to anything
else. Boy, what fun I could have with a hard drive
full of important data!

512 Chapter 11

Tonight’s talk: Syntax error and Logic error share their love
of poor scripting

Logic error:

Oh yeah. There’s nothing better than a script that
looks fine on the surface, but just barely out of sight
are all kinds of strange problems.

But what fun is that? Everybody knows a sneak
attack is much more effective. You know, lull them
into thinking everything is OK, and then slowly
start revealing little problems here and there. If
you do a good enough job, they’ll be questioning
whether or not their browser is even working right.

You've got a point there. It’s a shame I haven’t
figured out a good way to reveal myself by stopping
a script like you do. Or even better, crash the whole
browser in a big puff of smoke. That would be cool!

Oh man, that would be incredible. You sure there
1sn’t an angle for us to get in there?

Download at WoweBook.Com



Syntax error:

Nabh, the JavaScript interpreter has us locked down
pretty tight.

No, how does it work?

How do you get away with that?

I have a good one sorta like that where people
forget to end each JavaScript statement with a
semicolon. It’s great because the interpreter will let
it slide 1f the statements are on lines by themselves.
But eventually some cocky programmer will try to

“optimize” the code and combine the statements
onto a single line, and that’s when I show up. That
one never gets old—TI always get a good laugh!

I'love it because if the interpreter does notice, then
I get to spring into action and shock them with an
error. Hey, I'm starting to realize we should think
about teaming up—I think we could do more
damage that way.

I'm right behind you!

kill dead

Logic error:

Well, there’s still plenty of fun to be had. Did I tell
you about my little trick with = and ==?

It’s great. The programmer means to type == to
compare two values, but they accidentally type =
and it does an assignment instead. It’s hilarious
because they’ll go hours without seeing the problem.
And the JavaScript interpreter is none the wiser
because the code is still technically legit.

Oh, I have loads of them. It’s a fine line I walk
being just inside the law but still able to stir up
trouble.

Hey, that reminds me of one more I have to share. I
love it when people decide to change the arguments
to a function after they’ve written the function.

It never fails—they’ll forget to change all of the
calls to the function, which all are supposed to be
updated to match the new arguments. If all goes
well, the interpreter won’t notice and they’ll get
unexpected results from the bad arguments.

T agree. Let’s get started.

513
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really buggy radio

Everyone’s a loser! (Bug #4)

Owen is starting to realize that this debugging stuff is not as easy as he
once thought. With the 1F statement logic error fixed, now the script
never declares a winner. So we went from everyone being a winner to
everyone now being a loser. Some people’s self-esteem will definitely be
affected by this bug if Owen doesn’t get it fixed quickly.

Caller 3.

B5I Case 2: 'A‘l!mlrlu Caller

This is really confusing. I guess
T'll use some alert boxes to try
and figure out what's still wrong
with the call number variable.

Caller |. [t seems that everyone has

9one trom winners to losers
Sinte now no one £an win.

Caller 7.

BSI Case 2. 'ﬁ‘inni_r_!g _Céllar ;

This ¢aller should

be 3 winnev-
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kill bugs dead

Overwhelmed by annoying alerts

Owen attempts to use alerts to put a watch on the callNum variable and

try to figure out what’s going on. However, he runs into a problem in that

it gets tedious having to wade through so many alert boxes en route to the The drawback 4o alerts as wateh
seventh caller. He’s tried using several alerts in different parts of the code, windows is that ‘Ehcy ¢an get

but he’s just getting overwhelmed with so many less than helpful pop-up ‘// tedious when used in vepetitive code.
windows, and doesn’t know where to start...

| £ )
MaM = B A)
undefined
: i @ NaM Wm : - )
= M =

undefined

=
——————————

As the calls voll in, the

¢allNum variable JumFs

around between all kinds
weird values.

Wouldn't it be dreamy if there was a
way to watch variables without having
to go through a pop-up window...

you are here » 515
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there’s a console for this?

Browser debugging consoles can help

Most browsers have a debugging console, really an error console, that is
responsible for displaying errors that occur in a script. Error consoles are
very useful for finding out when something goes wrong in a script, and
in many cases helping to diagnose exactly what went wrong. Firefox in
particular has proven to have an excellent error console.

ATy fpaterg Torpei

Browser ervor eonsoles ave great
for fmding out about seript evrors,
especially syntax ervors.

Lot o oy el

[ e B

T g . -
TERACT N b s T e || by

o vl i e e & %
b B P g S Y30

P N0 o b e 5

oy e b

Error consoles are great
and all, but how do they
help me watch variables?

rrer Lot
@nn
m @ 4 ol e
B G Ramegs  Suame | O
Lvwen winvnsy { Bators peadies 1 ' ars
S S Mg A ATk et el L AT

Error consoles don’t really help at all when it
comes to watching variables.

As handy as error consoles may be, they don’t offer any means
of watching variables. But there’s good news—it’s not outside
the realm of possibility to create your own debug console
from scratch that can serve as a watch window.

516 Chapter 11
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kill bugs dead

Build a custom console for debugging

The idea of a custom debug console might sound intimidating at first, but
all it really has to do is display text when asked. The key is that the console
must display the debug information directly on the page, not in an alert
box. A separate pop-up window could be used as long as it doesn’t require
the user to click OK, but it’s simpler and just as effective to show the
debug messages directly on the page.

ant B3l Case 2: Winning Caller

Debug messages are displayed =a . )
Jjust below the main Page in a __'-T-':@
2
i

Call

Caller name; Next calles

special debug area. N —x B

Eath line is _/
a diffecent :

debug message.

N harpen your pencil

Imagine a design of a JavaScript debugging console that allows Owen
to display debugging messages in a list within a dynamically created
area on the page. Draw what you think the necessary components of
this design are, and how they fit together, including a custom JavaScript
object for the debugging console.

you are here »
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sharpen solution

N q@;pm

r pencil
YWSaIEteion

The debugging console is
designed as an ob\)ct{ named
chugConsolc that has one
property and one method.

pebugConsole

~

The shaded property
is @ boolean that

displayMsgQ

Imagine a design of a JavaScript debugging console that allows
Owen to display debugging messages in a list within a dynamically
created area on the page. Draw what you think the necessary
components of this design are, and how they fit together, including a
custom JavaScript object for the debugging console.

Each call to the eustom displayMsg()
method draws a debug message on a
new line of the debug console area.

—

The dcbug eonsole itself is
ereated on the page as a div.

9ets toggled between

true and false for callWum:
eath dcbug message g:iig‘;il
%o alternate the callNum:
b“kﬁ‘m“"d eolov. call¥um:

The HTML elements for the
debug area on the page are
treated dynamically by the
debug tonsole, which means the
user doesn't have to intlude any
spetial HTML ¢ode o support
the debug console.

1
2
3
4
5

Within the debug tonsole div,
eath individual debug message
is housed in its own ehild div.

"callNum: 1" | "callNum: 2" | "callNum: 3" |
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kill bugs dead

JavaScript Magnets

T.he. code for the d(.ebugging console is missing a few pieces.
Fill in the blanks with the code magnets to finish building the
DebugConsole object.

function DebugConsole() {
// Create the debug console area

var consoleElem = document. ( ) ;
consoleElem.id = "debug";

consoleElem.style.fontFamily = "monospace";
consoleElem.style.color = "#333333";

document .body. (consoleElem) ;

consoleElem. (document. ("hxr"));

// Create the alternating background color property

DebugConsole.prototype.displayMsg = function (msg) {
// Create the message
var msgElement = document.createElement("div");

mnglement.appendChild(document. (msqg) ) s
mnglement.style.backgroundColor - this.shaded 2 "#EEEEEE" : "HEFFFFEF";
var consoleElem = document.getElementById( )
consoleElem.appendChild( T

// Toggle the alternating background color property

this.shaded = this.shaded;

) )
debug™
l appendChi Id ' I createElement ' I createTextNode I

you are here » 519
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JavaScript magnets solution

J avaScript Magnets Solution

The code for the debugging console is missing a few pieces.
Fill in the blanks with the code magnets to finish building the
DebugConsole object.

function DebugConsole () {
// Create the debug console area

var consoleElem = document. | createElement '( - ) 7

consoleElem.id = "debug"; } The debug console div is appended 4o
consoleElem.style. fontFamily = "monospace’; ‘U'\c documcn{ bod . whith means '.-{;

n L1 Y
consoleElem.style.color = #333333"; / 36{:5 added to the end of the e
document .body . appendChild (consoleElem) ;

appendChild (document.l createElement '("hr")\));

The first child element
) t en
// Create the alternating background color property in the debug console is 2
: shaded — false; T"\C baCkSV‘Ouhd COIOY‘ s{ar«ﬁs horiz_ow{:a| V‘UIC '&O leldC
this. ou{: ‘('\alsc, which rcsuH:s na {:hc tonsole messages ‘FV‘om
N white background initially. the vest of the page.

consoleElem.

DebugConsole.prototype.displayMsg = function(msg) {

essage is added
// Create the message o Am
var msgElement = document .createElement ("div ) ; @/—bo{‘)\c dcbug tonsole

mnglement.appendChild(document.’I. createTextNode l(msg ;

= i ? "#EEEEEE" : "HFFFFEFE";
mnglement.style.backgroundColor = this.shaded

var consoleElem = document .getElementById( )i

t b The ba(.kground
consoleElem.appendChlld( ‘ ; color al{crna{;cs

b
// Toggle the alternating packground color property etween eath

message so that
. the messaaes are

s, ded = his.shaded; . J
this.shade B easier 1o vead.
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kill bugs dead

Pebug your debugger

Owen can’t wait to put the new debug console through its paces to find out
what’s still wrong with the radio call-in script. So he imports the debug. js
file into the page and creates the DebugConsole object in the head of the
page.

<script type="text/javascript"> This code eveates khe

// Debug console global variable DebugConsole objeet as a 9lobal
vaviable in the head of the page.

var console = new DebugConb

Unfortunately, things don’t go as planned. When he first attempts to use
the debug console, Owen learns that he has compounded his problems by
introducing an entirely new bug of his own into the new debug console.

ep £ Errar Console =)
- e @ ¢ /s
ANl Errors  Warnings  Messages Clear

[ E.'alun::"'
E Errar dacument hody has Ml properties I

Source Filk mmmmﬂm;uﬂmmmumm
L i Line 7

[£ seems an

T don't understand how the |
document body doesn't have The browser is tlaiming that {;.hc ;nhvhd\/ ;c:
any properties. Doesn't it hold dotument body has no properties. '.:{?ro?iiccfi '
all of the web page content? into the
sexipt... ugh!

The line of code that generates the error is just trying to append a child
node (dV) to the body of the document, which shouldn’t be a problem.

document.body.appendChild (console) ;

Something else is amiss, although it definitely appears to have something
to do with the new DebugConsole object.

_ @wam«

PQwWwWEWwR
What could possibly be wrong with this code to cause
the document body to somehow end up empty?
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watching the time roll away

The head of the page is

ags ve the body, so
Waiting on the page e oy ot

ith the timing of how a . £ this point.
L wi bug console has to do wit is available at £his p
Ihe F;ml():lle ‘(;lmw};lg;lesffipltliode has access to the body of the page. is
page loads an

head>
<title>BST Case 2: Winning Caller</title>

The HTML elements that
actually veside on.{:hc ?igcd
aven't loaded until the body
loads... after the head-

<script type:"text/javascript" src="debug.js"></script>

<script type="text/j avascript">
// Debug console global variable
vVar console = ney DebugConsole();

// Total number of calls
var callNum = 0;

function checkwinner(form, caller, winningNum) {
// Increment the call number

var callNum;
++callNum;

Ah, so script code that
runs in the head of the

page can't access HTML
elements on the page.

// Check for 5 winner

if (callNum == winningNUm) {
alert(caller + ", caller number " 4+ callNum + today\'s winner!m),
form.submit();

else {
// Reset the caller field for the next caller
var callerField = document.getElementById('callerU;
callerField.value = "Next caller";
callerField.focus();
callerField.select();

3

</script>
</head>

<body>
<form nhame="callform" action="radiocall.php" method="pPosT">

<img src="radio.png" alt="radio" />

Caller name: <input id="callern name="caller" type="text" />

<input type="button" value="call"

onclick="checkwinner(this.form, document.getElementById('caller').value, "o/

i e
JavaScript code that executes in the t;eer?f of the pag
doesn’'t have access to web page con 3 o
Since the head of a page is loaded before the body, any scrlzlttempt i
irectly in the head of the page must be careful not to et 10
I I}-]ITML elements that are in the body of the page. is Kat
accessliizya strange restriction, but it makes sense when you consider t
seem

not all that much code is typically run in the head of the page.

11
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kill dead

But what about functions
that appear in the head?
Aren't they wrong too?

Not all code in the head of a page is executed in the
head of the page.

Placing code in a function that appears in the head of a page is not the
same as running the code in the head of the page—function code
doesn’t run until the function is called. But code that is placed outside of
a function is executed immediately when the header is loaded. This is the
code that can cause problems.

In the case of the DebugConsole object, it can’t be created directly in
the head of the page because its constructor is very much dependent on
content in the body of the page.

_ r r pencil
npe o e

Write down when and where you think the DebugConsole
object should be created to make sure that it can safely access
elements on the page.

523
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sharpen solution

N rpen your pencil
’ solutlﬂﬂ Write down when and where you think the DebugConsole

object should be created to make sure that it can safely access
elements on the page.

AP )
MPVlNg. tHe Qkéatiqu o¢ <body onload="console = new DebugConsole();">

|
| :"9_.‘“9??9@#_89& oBrect The DebugConscle abject is
I; Mutilate$ twe peBug now tonstrutted in vesponse

consoLe Byg‘ 4o the onload event.

The peskiest errors of all: runtime

The unloaded document body problem is an example of a runtime

Runtime errors
occur only hecause

error—an error that only shows its face in certain conditions while

a script is actual'ly running. Sometimes runtime errors only surfa?e 0‘[ SPeCi‘[iC COl’lC[itiOIIS
under very specific circumstances, such as a certain type of user input

or a certain number of loop iterations taking place. Runtimfs errors are tlla-t take Place Wllil,e
often the toughest errors of all to find because they are so difficult to

predict. Sometimes it’s a challenge just reproducing a runtime error when a script is running‘

someone else encounters it.

0o Error Cansole =
n a 7 P P The dc.bug tonsole bug was
AN | Errors Warnings  Messages Clear [ “ a V‘Uh‘{:lmc error CalASCd by
Evaluate R
- attempting to access data
Errar dacument bndy has nn praperties Ling: 7 bc‘(:OV'C i{: had bCCh IOadCd,

@ ource rie: gigsysusersimichai/Documenys/headfirsy/chaur kL examolea/ sl debud.ts which is an issue that is only

vevealed when a sevipt is vun.

524  Chapter 11

Download at WoweBook.Com




The JavaScript bug trifecta

kill bugs dead

Along with runtime errors, two other errors we saw earlier round out the

JavaScript bug trifecta: syntax errors, logic errors,

and runtime errors.

Any of these kinds of errors are capable of manifesting themselves in

any script, often at the same time! Understanding their differences is an
important part of being able to successfully find and eradicate them.

L
"\ " —
. ¥, S
Runtime error  \\%

An error revealed only by'runtime
conditions, such as the user entering a

Syntax error

An error resulting from a violation of
the rules of the JavaScript language,
meaning that the code is unfit to run in
the JavaScript intepreter.

certain kind of data into a form that
the script can’t handle or attempting
to access an object before it has been
created or initialized.

Logic error Aﬁ‘ 3

An error caused by bad logic, often
mvolving code that s intended to do
one thing but is accidentally coded
tq do something else. Some code
w1t.h logic errors performs exactly
as intended, in which case the

<html>
<head>

<title>BSI Case 2: Winning caller</title>

] ipt>
<script type:"text/javascript" Src:"debug.js"></scr1pt
<script type:“text/javascrlpt‘j>

// Debug console global variable
var console = new DebugCons ()7

// Total number of calls
var callNum = 0;
function checkWinner (form, caller, winningNum) {
// Increment the call number
var callNum;

++callNum;
"+ callNum);

console.displayMsg("callNum:

\ // Check for a winner
(i {

£ (callNum = winningNum >
Caller numbe

alert (caller + 'y
form.submit ()7

programmer misunderstood the task to
begin with.

else {

; [y s
O callNum + "... today's winner: )

Write down the type of error for each of the following error descriptions.

Forgetting to close a function with a closing curly brace.

Missing parentheses around the test condition of an if statement.  .....................
Forgetting to initialize a counter variable to 0.

Creating a loop that loops beyond the last element in an array.  .....................

you are here »
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exercise silution

Write down the type of error for each of the following error descriptions.

Missing parentheses around the test condition of an if statement. S‘/"'(3‘3" ,,,,,,,,
Forgetting to initialize a counter variable to 0. L bodie
Creating a loop that loops beyond the last element in an array. R“"{:'"“ ,,,,,,,
Forgetting to close a function with a closing curly brace. L Syntax

The call number is showing
up as "not a number.”
That's pretty strange...

It’s not a num-bah

With the debug console finally up and running; it’s now possible to take
alook at the callNum variable as the calls come in without having to
sift through all those alerts. And as it turns out, an old problem Owen
ignored has finally come home to roost. The callNum variable is
showing up as NaN, which means it isn’t a number. But why isn’t it?

console.displayMsg ("callNum: " + callNum);

A single line of tode
sets up a wateh on ano BSI Case 2: Winning Caller =

the allNum variable.
‘o

=" Caller name: Next calles Call

At least the debug

tonsole is wovking!

N
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When watching isnt enough

Sometimes watching a variable creates more questions than
answers. Why is cal1Num not a number? Why is it not getting
incremented? What’s the point of this debug console if it only
confirms what you already know...that there’s a problem. So how
do we go about finding out specifically what it is?

What now?

Tt might help to try
eliminating code until the call
number changes in value.

Download at WoweBook.Com

Sometimes less is more when it comes to JavaScript
debugging. In this case, removing code and watching to
see what changes is an excellent idea. But just deleting
code doesn’t sound all that appetizing since the vast
majority of it will remain as is when you’re finished
debugging. We really need a way to disable code, as
opposed to truly removing it.

kill

Removing code is a great way to simplify
a script while hunting down bugs.

dead
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crippled by comments

Comments as temporary code disablers

Hiding executable code inside comments is an extremely handy way to disable the

code while debugging. This allows code to be selectively pulled out of the execution extremely use{ul
of a script without actually deleting the code. Think of commenting out code as a .
means of subtracting lines or chunks of code as needed to help isolate a bug. '[OI' temporarlly

Jisal)ling code.

Comments are

function checkWinner (form, caller, winningNum) {
console.displayMsg ("callNum: "+ callNum);

/*
// Increment {he call number
var callNum;
++callNum;

Hey, the call number is now showing
up as 0. So something in the disabled
code is turning it into “not a number.”

// Check for a wipner
if (callNum == winningNum) {
alert (caller + ', caller number
winner!");
form.submit ()7

3

else {
// Reset the cgller field for the next caller

var callerFie = document.qetElementById('caller‘);
callerField.vAlue = "Next caller";
callerField/focus();

callerField.select();

" 4 callNum + "... today\'s

ane BSI Case 2: Winning Caller

This multiline comment §°}

disables cvcr\/{:hing in the
function but the code that
displays the debug message. callnam

callNam:

calliMum:

1 xall s

The ¢allNum variable eallnua:
is now O, whith means

some \'\'mg in the disabled
tode is trashing it.

_ @RA\N

PQWEWR
What do you think will happen if only the line of code
that increments the call number is added back?

o calhfm.l Call

—2-F-3_T_1

528 Chapter 11
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kill bugs dead

Problem solved...sort of

By switching to single-line comments, it becomes possible to be more
selective about the code that is disabled. If the line of code that
increments the cal1Num variable is added back, the callNum variable
starts working as it should. So one of the remaining lines of disabled code

is causing the problem.

Single-line tomments
ave used so that

individual lines ean be
enabled and disabled.

function checkWinner (form, caller, winningNum) {
console.displayMsg ("callNum: " + callNum)

// Increment the call number MV\LONW\CV“E"‘E ‘{‘)\C ihLY‘CmCY\‘{Z

// var ca um; .
++czllwuilie_//_ line of code mall\/ 56{‘,5 the

callNum vaviable working.

// Check for a winner

3 .
> ;; if (callNum == winningNum) {
alert (caller + " 11 : )
winner!m) . s caller number " + callNum + "... today\'s
anft B5| Case 2: Winning Caller - =]

1ld for the next caller
ment.getElementById ('caller');
ext caller";

callmum:
callHum:
callndum:
ealldum:
ealldum:

U s L RS

works like it’s supposed 1o,
intrementing with each eall.

The ¢allNum vaviable finally

console, along with how to fix it.

Write down what’s wrong with the callNum bug in the debug

you are here »
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sharpen solution

N rpen your penci
’ &Iu‘hﬂn Write down what'’s wrong with the callNum bug in the debug

console, along with how to fix it.

KiLLng' tHe Liﬂép{! // Increment the call number

[

/ COpe 't"a‘t °Reat9$ ++callNum; '

j tHe LocaL variaBLe By .\rcmoving the line of (,oldc {-)\ab{i, )
OBLiterates BuE #4, actidentally ereates a local variable name

| ¢allNum, the Funetion uses the global
¢allNum vaviable, as originally intended.

I

U

The dangers of shadowy variables

A shadow variable
The callNum bug in the radio call-in script is an example of a shadow

variable, which is a variable that accidentally hides another variable with occur's Wlleﬂ local'

the same name. The problem arises when a local variable is created with J l 1) l . l)l
the same name as a global variable. JavaScript creates the local variable an g obal variables
and gives it precedence in the local block of code. So any changes made .
to the local variable do not carry over to the global variable—the local are Create(l[ Wltl‘ tl"e
Vz.tr%ablé effectively ca.sts a shadow over the global variable, temporarily same name...not goo C[!
hiding it from the script.

6'05&'

vaviable. Global code

ocal code
This tode int.\rcmcn{Sj
the global variable,
rcsulbng in b. This ¢ode intrements the |oca|j
vaviable, vesulting in | — the

3lobal vaviable is shadowed
and vemains unthanged.

Lotal
variab\c-/\

Same namc,l
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kill bugs dead

therelgr e no

o
Dumb Questions
Q: When commenting out code to track down bugs, how do | appears, you slowly disable the code a line at a time until the bug
know how much code to disable? disappears. The former approach works better if you're clueless
about where a bug is located, while the latter approach works better
AZ This is a judgment call that you'll get better at as you get if you've isolated the bug’s location to some degree.

more experienced with JavaScript debugging. However, it's never .
wrong to err on the side of disabling most, if not all of the code near Q What if | intend to create a shadow variable? Is it OK then?
a problematic area of a script. And if a really nasty problem arises,

don't hesitate to disable all of the script code on a page. And also A: That's like asking if you intend to break your leg, is it OK?
don't forget to temporarily remove any import tags that pull external And the answer is no. Just because you deliberately bring pain
code into the page. and suffering onto yourself doesn’t somehow make it acceptable.

) ] ) Besides, there’s plenty of hurt to go around in debugging code that is
There is another approach that can work if you've already isolated intended to work perfectly, so you shouldn’t be gunning to up the risk
a bug to a particular section of script code. This approach involves factor deliberately. So the real answer to the question is that shadow
disabling a line of code at a time until the bug goes away. Soinstead  \ariaples introduce such confusion and sneakiness in JavaScript
of disabling everything and slowly enabling code until the bug code that they should be avoided in all situations.

Case closed!

With a healthy dose of patience and some help from his new debugging

Case closed!

skills., Owen closes the case and bags a promotion to JavaScript Detective
at Bug Scene Investigators.

=

~ 85| Case 2; 'Ni.n_ning_ Ci_-llar — Dc‘{',CC‘bVC Owen,
L) D 5riz-7-l6d JavaSLvi\?‘{:
debugaing sleuth

Call,

Alan, caller number 7...today's winner!

The bug free vadio call—in
sevipt is tomplete with 3
workins dcbug tonsole.
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handy dandy checklist

®  (Owen's bug-squashing checklist

Make sure parentheses are atways matched in pairs.

—-@‘t Mdke sure ourly braces around blocks of code are atways
mdrc?ed in pairs {E careful indentation of code helps in
matching pairs of curly braces. ;.;%

Try hard to avoid Typos in identifier names—both variables
and functions can cause big problems i? their names aren'
used consistently.

Be consistent with the use of gdotes and apostrophes,
and carefdly mix the two in HTML atributes if necessary.

Use escape characters 1O code characters that have
a special meaning in string

s, such as aquote (\") oran
apostrophe (\). ‘@

Never, ever, ever dse = when you mean == JavaScript
probably won't see it as an error bt your code will not
work as infended.

Make sure an object has been created before attempting O
qcoess it—this primarily applies TO web page elements, which
aren 1 created antil just before the onloa event is triggered.

2

Don't ever name local variables and globdl varidples the
same thing because the local varicble wil shadow the
global one, resdlting in some very unpredictable behavior.

632 Chapter 11
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kill bugs dead

JavaScripteross

Before you turn your newfound respect of bugs into

an ant farm purchase, try your hand at this puzzle.

Across

2. Use this to quickly take a peek at a variable.

4. Use apostrophes mixed with these when placing JavaScript
strings in HTML attributes.

7. The special window browsers use to display errors.

10. An error that violates JavaScript language rules.

12. An error that gives the wrong result despite being perfectly
legal in JavaScript.

13. Avariable that hasn't been assigned a value is ..........

14. The custom object Owen created to battle bugs.

Down

1. Use these to temporarily disable code.

3. Make one of these on a variable name and there will be
problems.

5. The current Web browser of choice for JavaScript debugging.
6. Miss one of these surrounding a block of code and you'll have
trouble.

8. The number of bug fragments allowed in a chocolate bar.

9. An error that only reveals itself when a script is running.

11. Use this to code special characters in strings.
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JavaScriptcross solution

* JavaSeripteross Solution

~N
™

(%)
~ -~
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kill bugs dead

B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

What do all JavaScript bugs deserve?

‘%—- [t's a meeting of the minds] «———— '

N

CQSCS closed/

Hey, it's cool... I'm
not a bug. Honest.

Turning the other cheek is an
erroneous approaclt that migltt overload
your tolerance for ]ougs. The overall
ickiness of lougs will cause the debilitation
of your coJe, which is a Prololem.

you are here » 535
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12 dynamic data

*
* Touchy-Feely

Web Applications

Don't let my eyes fool you.
Behind this pretty face is raw

emotion just waiting to get out. In
fact, my dynamic personality is my
biggest asset.

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.

this is a new chapter 637
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I want more...dynamic data

Yearning for dynamic data

Remember Ruby, cube puzzle afficionado and blogger? Ruby loves her
JavaScript-powered YouCube blog but she is frustrated with having to edit
the HTML file for the entire page just to add new entries. She’d like to

be able to somehow separate the blog entries from the HTML code that
describes the blog page, freeing her up to focus on the blog content itself.

anf YouCushe - The Bag for Cube Puzzhers
YouCube - The Blog for Cube Puzzhers

TE

[

T'd really like to be Saarch the Bog

able to add new blog
entries without having
to edit HTML code.

‘. Ruby
gl
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ad Wi by Pucder Ruby
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- 121w |
d
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S UG, - ~tn Gt the new Ta7x7 cube, Could be my fast blog post fara while..
2 eﬂl e = 't by Poezzbey Ruby
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}
am BogHTHL;
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183 &0 reverse chronologics! ardar (mont recent
i Tiext)

Culw | oerdermd, (0% @ real ol "

Wi, it ook me 1 mondh but the new cube is finully salved!

Ac[Jing new Llog
entries to YouCube
shouldn't require
ec[iting the web page.

=]

v '
ot Last might & buge cubeo was chasing me, and it kept yelling my name backwands,. W burl
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C i e i L
Adding a new blog en i
Frustrated blogger and 9 9 entry requives

tube dreamer, Ruby.

Ruby to edit the HTML file for

| the YouCube web page.
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A data-driven YouCube

Ruby's files for the data-

driven pages are available at
http://www-headfivstlabs.

tom/books/ h{')s/ .

Ruby is onto something. A version of her blog that separates blog content
from web page structure involves dynamic data, data that is fed into a
page dynamically as the page is processed by the browser. Web pages
built out of dynamic data are known as data-driven pages because the
page really just defines a structure that gets filled out by the data. In other
words, the data is in charge of the page’s content.

Web page

The web Page tontains HTML
tode for web Page structure Plus
Javachiy{: tode for im‘.o\r?ora'f:ihg

dynamic blog

The blog

fed to the bl 9 pa
o] sc
from a separate file.

ann

e

i e

?h“

e e g gt i .

[r=—=—T2
R

ST ——— L L

ey ——

g

S i Ty e el
b Pt Hab3

B ]

Al g sy moma A L
P

e
ot o i
b P Bk

g A | s

s

ol s gy g b s, Pyt e o)

e i B |

data into the page.

BN

dynamic data

The blog data is s{'{t‘orcc.ii n

a physically separate tile
{'.\'\\76{;/ tan be edited without
4outhing the web page:

Blog data

\

JavaSevipt is vesponsible
for protessing the blog
data and blcnding it into
a final HTML Web page-

With the help of JavaScript, raw blog data is dynamically merged with

entries ave

HTML code to generate a final YouCube page that looks identical to the
original. But this data-driven page is assembled from separate parts: the
structural page and the blog data. With the blog data broken out into its

own file, Ruby is free to manipulate the blog content separate from the

i+ Pl Wy e Bl P =

s sl o, el syl iy s s,

b e, o Bt &

[p——

<htmi>
<head>

</head>

<body>

youcube.html

Download at WoweBook.Com

HTML, CSS, and JavaScript code for the web page.

Rub\/ only has {o
edit this file 4o
update her new

data—dviven blog.

<blog>
<title>..
<author>...
<entries>

<entry>

</entry>

;/entries>
/blog>

blog.xml
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stitch in time

Dynamic data sounds
pretty complicated. I bet it
requires a bunch of messy

JavaScript code, right?

Dynamic data requires a little more coding effort up
front but it pays huge returns on the back end.
Although a page driven by dynamic data certainly requires some
additional planning and effort up front, it more than pays for itself

in the long run with quick and easy page updates. Besides, JavaScript
has built-in support for dynamic data thanks to a nifty programming
technique dubbed Ajax.
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dynamic data

Ajax is all about comwmunication

Ajax makes dynamic data possible by allowing for tiny

Ajax allows a weh page

“conversations” between the client web browser and web 10 c[ynamically receive
server. More specifically, a script is able to ask the server for
some data, like a collection of blog entries, and the server C[ata '[1'0111 a Wel) server.,

delivers it using Ajax. The script then takes the blog data
and dynamically incorporates it into the page.

The tlient web page vequests
£he blog data from the web

server using Aja*'

The client initiates an

Ajax vequest, and then

waits for a vesponse. l
JavaScrip{; sevves as the
intermediary, initiating Jchc&
vequest, handling the vesponse,

and incorpora‘ﬁing the data into
the web page.

<head> |
: | Web browser. / ;
youcube.html (a:> -

The server veceives
the vequest, and
vesponds with the
The sevver vesponds by blogom blog data.

sending the b\"?) data

1o the client.

(

Pon veceiving the server’s
,Z:SP;TSCI ftclicnf takes — @PA‘N
e blog data and adds W
it 4o the Page ins‘l:an{:l\/, vc Ev

vithout a page veload. What does “XML” mean in the context of blog data?
How do you think it helps with dynamic data?
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an html by any other name

An HTML for everything: XML

The “ML” in HTML stands for markup language, and it refers to the

XML is a markup

fact that HTML uses tags and attributes to create hypertext (the “HT”). language usec[ 10
Just as HT'ML is used to create hypertext web pages, XML is another .
markup language that is used to create, well, anything you want. That’s ‘[Ol"mat an¥ 1(11‘[(:[
what the “X” means—anything! The idea is that there are all kinds of
data that could benefit from being stored as tags and attributes. So why 0‘[ C[ata.
not extend the reach of markup languages to solve other data problems?

LI o - o el o Bk

Web page
S
Shopping Lransattion
& Fisf In Thy iy
o Bettom :.utrl:g q::.’.: 42 Tom Wain
® Licinda 3% Wam Wi
W Ain't Coin’ Dewn To The Wel 4581 :mn Yeahs
Song list B Lord Fue Beoen Changed j 28 Tam wais
B Puntin’ On The g 8 Tom wain
# Road To Pesce 39 Tam waits
21T Tam Waits
] e S R e e L ‘.'II.TK e T [SST T L
Play sy
Bloa Ch‘tkics i T T
What makes XML so powerful is its flexibility. Unlike HTML, g g 8
which has a fixed set of tags and attributes, XML doesn’t 7 ot g e
define any tags and attributes —it just scts the rules for how tags BMME oty s gy sy b . P e e
oy Paziee Fuby

and attributes are created and used. It’s up to each particular
application of XML to spell out the specifics of the tags and
attributes that represent the specific data.
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dynamic data

XML lets you tag YOUR data YOUR way

The real beauty of XML is that it can turn anyone into a custom
tagmaker by using a little tag and attribute alchemy to cook up an entirely
custom markup language for any purpose. There are certainly lots of
existing XML languages that have already been created to solve lots of

different problems, and it’s not a bad idea to use one of those if it happens Similar o HTML code,
to fit your needs. But creating a custom markup language of your very Ehis XML code condists of
own is a tough temptation to resist. a hievarchy of elements.
<movie> /
. : i he
<title>Gleaming the Cube</title> Eath as?ct{: o(: {: |
movie is stored within
<releaseDate>01/13/1989</releaseDate> ke own wicue {-,35.

<director>Graeme Clifford</director>

<summary>A skateboarder investigates the death of his adopted brother.</summary>

</movie> £&—

The movie details
are tontained within
Even though you’ve never seen this example XML markup language, the <movie> tag,
which is entirely custom, the descriptive tags make it possible to decipher
the data. Even more importantly, the tags are very specific to the data
being stored—it just makes sense to use a tag named <director> when
storing the director of a movie!

Match the following tags with their descriptions, and then write down next to each description if
the tag is an HTML or XML tag.

.................. <itunes:author> Bold text in a web page.

,,,,,,,,,,,,,,,,,, <span> The title of an online news feed.

,,,,,,,,,,,,,,,,,, <title> An input control in a web page.

,,,,,,,,,,,,,,,,,, <strong> Text that is converted to speech for a telephone caller.
.................. <input> The artist of an iTunes podcast.

.................. <prompt> Inline content in a web page.
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exercise solution

Match the following tags with their descriptions, and then write down next to each description if

the tag is an HTML or XML tag.
Exercise ’ ’
SoLution

LAmML <itunes:author> Bold text in a web page.

HTmL <span>

,,,,,,,,,,,,,,,,,, The title of an online news feed.

Jxme <title> An input control in a web page.

HTmL <strong>

,,,,,,,,,,,,,,,,,, Text that is converted to speech for a telephone caller.

HTmL <input>

,,,,,,,,,,,,,,,,,, The artist of an iTunes podcast.

LxMe <prompt> Inline content in a web page.

XML is just text

Similar to HITML, XML data is just text, which means it is stored in a
normal plain text file. However, XML files are named with a .xml file

is typicall
extension, as opposed to the .html or .htm extensions used in HTML files. >s(*{;/:4\r‘: ddiitzi ;; \:/f{:h a\/

xml file extension.

So the data-driven
version of YouCube can
be updated by editing

an XML document... cool!

<blog>
<title>..
<author>...
<entries>
<entry>

</entry>

</entries>
/blog>

blog.xml
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XML + HTML = XHTML

They may have different file extensions but XML and HT'ML have a very
important connection, and it’s called XHTML. XHTML is a modern
version of HTML that follows the stricter rules of XML. For example,
every starting tag in an XHTML web page must have a closing tag.
HTML plays fast and loose with its syntax, meaning that you can get away
without pairing up tags such as <p> and </p>. XHTML isn’t so forgiving,
and requires such tags to always appear as matched pairs.

HTML

dynamic data

XHTML is a version of
HTML that adheres to

the more rigic[ syntax

rules 0{ XML.

XHTML

This is a paragraph of text in HTML.<p> <p>This is a paragraph of text in XHTML.</p>

Th i " j )\
e <p> 'f:ag s often used by & Tags tontaining tontent must alwa\/s

itself in HTML code 4o denote

the start or end of 3 paragraph. appear as matehed paivs in XHTML.

Another important difference between HTML and XHTML involves
empty tags, such as <br>, which must be coded with a space and then a
forward slash at the end to indicate that there is no closing tag.

HTML

XHTML

This is just a sentence.<br> This is just a sentence.<br />

The empty line break tag j
is often toded in HTML
without a forward slash.

One more important distinction between HI'ML and XHTML i1s that
XHTML requires all attribute values to be enclosed in quotes.

)

A spae and forvard slash are
requived in all empty tags in XHTML.

HTML XHTML

<a href=home.html>Go home</a> <a href="home.html">Go home</a>

\ The attribute value isn't C

}

in quotes, whith violates All XHTML attribute values must
the vules of XHTML. appear within quotes.

Although XHTML doesn’t directly factor into Ruby’s immediate needs in

terms of modeling blog data in XML, it does illuminate some of the most
important syntax rules of XML, which apply to all XML-based languages,
including Ruby’s custom blog data language.
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XHTML vs. XML

Fireside Chats
= Tonight’s talk: HTML and XML drop the dime on web data

The latest version of HTML
has been veformulated usin
XML, and is ealled XHTML.

ygrmes<s 0 — XML:

You know, you've really made things confusing for
me. Here I am the backbone of the Web, and now
many people are confused about me thanks to you.

It’s not my fault that you have tunnel vision, always
thinking about web pages. I broadened my mind,
and in doing so I can represent any kind of data.

But you're still no good without me because
browsers only display HIML code. They don’t even
know what to make of you.

Hey, I'm a mysterious fella. The truth is 'm a man
without a face—all substance and no appearance. I
need you when it comes time to reveal myself.

How is that possible? Who cares about data with no
appearance?

Wow, you really don’t get out much, do you? The
rest of the world operates on data that can’t be seen
the majority of the time. Bank transactions, political
polls, weather conditions, you name it.

All that stuff’ can be seen thanks to me—it’s all right
there on the Web.

That’s true, but how do you think it gets stored
before it makes it to a web browser? Not as
paragraphs and tables, I can tell you that. It often
gets stored using me because I provide lots of
structure and context—I make data easy to process.

I'see. So are you suggesting that we actually work

together?
Absolutely! I have no concept of what data looks
like. Instead, I focus on what it means. As long as
people keep using web browsers, I’ll continue to
need your help displaying the data I represent.
That’s a huge relief!
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dynamic

XML and the YouCube blog data

XHTML is a great application of XML that is rapidly improving the
structure and reliability of web pages. With respect to the YouCube blog,
however, Ruby needs a custom XML language that models her specific blog
data. This requires assessing the different data required of the blog, and
considering how it might fit into the context of hierarchical XML tags.

<blog>
<title> —/;Eube - The Blog for Cube Puzzlers
<author> Blog.prototype.signature = "by Puzzler Ruby";
<entrie3>\/’
<entry>
<date> blog[0] = new Blog("Got the new cube I ordered. It's a real pearl.",
<body> new Date ("08/14/2008")) ;

_ rpen Your penci
Invent your own XML language for storing a blog, and use the language

to code a blog entry. Items such as title, date, author, and the entry itself
should be considered.

</blog>

547
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sharpen solution

r pencil
youSaItl:;nn

_ Q@TN

<entries>

The eollection /, <cn{;\ry>
of blog entries

Invent your own XML language for storing a blog, and use the
language to code a blog entry. Items such as title, date, author, and
the entry itself should be considered.

/—)<blog>
The entire Hog
s ‘:"Jﬁ:i"cd <title>YouCube — The Blog for Cube Puzzlers</title>
insi e hc
<blog> £ag.  <author>Puzzler Ruby</author> .

uess what tag holds
................................................. the blag.author?........oviveeeeiiiiiecce

s skoved within __ <date>ll/I4/2007</date> €

the <entries>

£a$ ......................................................
Each blog entry is vepresented b
lentr ?.K.T.ﬁhc.scn{:hy>..-l;a);.......? “
Henbries>
</blog>

The date and body of

......................... caih blog ewtiy HavE Ehie

therejare no
b Questions

Dum

Q,: Why not just store blog data as regular unformatted text?

- You could but then it would put a huge burden on the script
code to sift through the data and try to break it apart into separate
blog entries with their own dates and bodies. XML adds a predictable
structure to data so that you can easily distinguish between separate
fields of data, such as unique blog entries with their own dates and
bodies, not to mention the title and author of the blog itself.

Q: Isthe <entries> tag really necessary in the XML
blog data?

A: Itisn't strictly necessary but it does make the data format
more structured and easier to understand. For example, without the
<entries> tag in the previous blog data, it would be impossible
to tell that the blog format is capable of supporting multiple
<entry> tags but only one <title>and <author> tag.
The <entries> tag implies that there is a collection of multiple
blog entries, which gives the data more structure and makes it more
obvious how the data should be used.

548 Chapter 12

Q,: What is the connection between XML and Ajax?

A: Ajax was once taken to be an acronym for Asynchronous
JavaScript And XML, so XML was at one point directly tied to Ajax.
That acronym is now considered passé, as the role of Ajax has
widened to not always require XML as part of the equation. But the
reality is that XML still forms the basis of most Ajax applications
because it provides such a great mechanism for modeling data.

As we find out later in the chapter, there is a connection between
Ajax and XML in the way that JavaScript supports Ajax. JavaScript
doesn’t lock you into using XML as a data format for carrying out Ajax
requests and responses, but it does make them much easier when
handling all but the most trivial of data. So although Ajax purists may
claim that XML and Ajax have no real connection to one another, in
practical terms they usually go hand in hand. The old acronym still
rings true most of the time even if it has fallen out of favor. We'll
explore the “asynchronous” part of the acronym a hit later.
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dynamic

I still don't get it. How does storing data
in a special format make it dynamic?

XML alone isn’t dynamic but it happens to mesh
quite well with both Ajax and the DOM.

XML is the data format most commonly used with Ajax, and
therefore is the logical candidate for representing blog data that will
be sent back and forth from server to client in the data-driven version
of YouCube. It’s the highly structured nature of XML that makes it
so ideal for shuttling data.

And XMU’s similarity to HTML (XHTML) makes it possible to

use the DOM to access XML data as a tree of nodes. This means
you can write JavaScript code that traverses a tree of XML nodes,
carefully isolating desired data, and then incorporating it into a web
page dynamically. It’s all these things and more that make XML a
great data storage solution for building dynamic, data-driven pages.

549
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adding ajax

Injecting YouCube with Ajax

With a shiny new XML blog document in hand, Ruby is ready to
dynamically load it into the YouCube page with the help of Ajax.

How exactly does
Ajax allow XML data to
be dynamically loaded
intfo a web page?

(2]

The server receives
the request and
gets to work
creating a response.

The Request

Ajax revolves around the concept of requests

and responses as the means of carrying out The VZ}'ACS‘[: is the
the communication of data between the client E?"“ #hc XML
browser and the server. b]llc Ldongminﬂ the
o9 data.
::al.muuhe:hwmwmn - o blog.xml
o The browser sends
o the request to the
L = : server and waits

for a response.

Prior to sending the A‘)ax vequest,
the web Page doesn’t have the
b|05 data, and therefore isn't
able to show the blog entries. youcube.html

550 Chapter 12
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dynamic data

(3]

The server creates a
response for the browser
by packaging up the data

in the blog file. The entive contents of the

XML blog file ave veturned
in the AJax vesponse.

—-.____)

blog.xml

The Response

A ‘ . e :il-mhh{'&:’::;-.manmmn .
] sevver—side stript (not The browser

avaSCrnpU is sometimes unpackages the XML ﬁ
required to protess Ajax data in the response SR

rcqucs-l;s and F"CP ‘U\c

L
formnac e gt g ke s chasing . mad i b Faling oy o Baciwass_Your'

response data. and carefully _ S
incorporates it into ow it w4 R e
the web page.
B Paniiler Ry
LN
/_$ E’&‘J““““"‘""hmhu-&
e ——
Onte the XML data is At e o st o ey s o, w3 e
1 B
integrated into the HTML R e e e o 0t st i yOUGUB M
tode O‘F ‘U\c web Pascl i'{: :u'-‘mn- LT TP ——

¢an be seen in the browser.

B @QA‘N The JavaSeript code rcs?onslzlc
W for treating the Ajax veque
ve Ew and handling the vesponse is vun

What kind of JavaScript code do you think is responsible within the web page- O1
for working with Ajax requests and responses? A\
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the JavaScript part of the equation

JavaSeript to the Ajax rescue: XMLH{tpRequest

JavaScript includes a built-in object called XMLHt tpRequest that is used to initiate
Ajax requests and handle Ajax responses. This object 1s fairly complex, containing
several different methods and properties that work together to support Ajax.

Theve ave a few other methods and
properties in the XMLHEEpRequest
objeet but these ave the most

readyState important ones.
The numeric state of the request:

0 (uninitialized), 1 (open), 2 (sent), \Z
3 (receiving), or 4 (loaded).

abort()
status XMLHttpRequest Cancel the request.

The HTTP status code of the
request, such as 404 (not found)

or 200 (OK).
onreadystatechange

responseText

responseXiL

This method is only used
if the AJax vequest
needs o be cancelled.

These two properties
together tan be used to
determine if the Ajax
vequest has Linished
with a valid vesponse.

open()

Prepare a request by
specifying its type and URL,
among other things.

send() é\ These two methods

onreadystatec
N y hénge Send the request to the  work together 4o
ref.erence to the function server for processing 5c{: an Ajax chucs{:
that is called when the state veady and then send
of the request changes. responseText it to the sevver.
The response data returned
from the server, as a string
This property is unique in that it of plain text.
holds a veferente to the custom event
handler that is ¢ responsexmL
oﬁn{}, . t is called when the s{:.a{:c p These two properties store
e Ajax vequest changes — this The response data th
b e the data veturned by the
event handler tunttion is wheve the returned from the server, ver in the Ajax vesponse.
vesponse is protessed. as an object consisting of e )
a tree of XML nodes.
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dynamic data

XMLHttpRequest is pretty complex

The XMLHt tpRequest is incredibly powerful and also surprisingly flexible.
But with that power and flexibility comes complexity, meaning that even the Tl‘e XMLH ttPReC[ueSt

most basic of Ajax requests requires a fair amount of JavaScript code. This l) t . { l 1’ t
is thanks in part to browser inconsistencies, but it also doesn’t help that the 0 ]eC 15 POWQI' utl bu
different options available for fine-tuning the object’s behavior can be confusing

when all you really need to do is quickly move some data dynamically. also someWhat O{ a

As an example, consider that the following code is necessary just to create an ]’)ain 1o use.

XMLHttpRequest object that will work across a variety of browsers:

The tode has to {;r\/ a few
var request = null; di‘("‘ccrcn‘(: approathes to

if (window.XMLHttpRequest) |{ ereating the XMLH’chFchuesf

try { r—/ o 'CC‘{: bCCauSC some browscrs
request = new XMLHttpRequest () ; g

} catch(e) { (IE) support it diacxcercn{:ly.

request = null;
} —
// Now try the ActiveX (IE) version : Gee/k Bits —_
} else if (window.ActiveXObject) ({
try { The problem
request = new ActiveXObject ("Msxml2.XMLHTTP") ; with creating
IE

// Try the older ActiveX object for older versions of an XMLHttpRequest
} catch(e) { object is that browsers

try { must provide their own
request = new ActiveXObject ("Microsoft.XMLHTTP"); implementations of the

} catch(e) { object. The good news
request = null; is that the methods and

properties are consistent

P The try-cateh statement is an advanced JavaSerit across all browsers—it’s
b ervor—handling mechanism that allows a sevipt JCOHF the object creation that
5\raéc£u|ly deal with vuntime evrors. rip has to factor in browser

differences.

After the XMLHt tpRequest object is created, it’s time to set the request
handler function and then open the request.

This is the eustom function that is called
request.onreadystatechange = handler; 4/— when the server vesponds to the vequest.

request.open (type, url, true); // always asynchronous (true)

K Opening the vequest gets it veady to be sent, and also
determines what kind of vequest it is (QET or POST).

When opening a request, you must specify the type ("GET" or "POST"),
as well as the server URL and whether or not the request is asynchronous.
An asynchronous request takes place in the background without
making a script wait, so pretty much all Ajax requests are asynchronous.
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igetit

0f gets and posts

The type of an Ajax request is very important, and reflects not only what
1s being sent to the server, but also the intent of the request. One type of
request, also known as a request method, is GET, which is used primarily
to retrieve data from the server without affecting anything on the server.
The other type of request, POST, typically involves sending data to the
server, after which the state of the server usually changes somehow in
response to the data that was sent.

GET

The two types of
rec[uests used with Ajax
are GET and pOST, the

same ones useo[ w]men

sulomitting HTML {orms.

bl
Used for data retrieval that doesn't
change anything on the server. Small
amounts of data can still be sent to the

¢ in the URL if necessary. GET is

-~ the blog data from

perfect for retrieving

POST
Used to send data to the server that
s?mehow Causes a change in the state
(;) the server, such as saving data to
atabase. Data can still be returned

an XML file on the server.

GET Request

blog.xml

/—?

In a response. POST is ide
al for a ¢
such as dynamical] e

entry to the blog u

Y adding a new blog
sSmg a web form,

POST Request

Date: 09/26/2008 i .
Body: "These dreams just.--

Image: cubeapart.png

Q’amc of XmL
le tontaining The QET vequest
. qucs
the entive blog, has no effeet on the Z_:: POSZ;‘ request New blog entry
sevver betause it's nges the sevver 4o be stored on

purely a blog vetrieval.

GET Response
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dynamic data

Get or Post? A request with XMLHttpRequest

After deciding on a request type and specifying it when opening the request, it’s
finally time to send the request to the server for processing. The specific code to
submit a request varies according to whether the request is a GET or a POST.

The GET vequest and URL ave
/_ specified when the request is opened.
request.open ("GET", "blog.xml", true); // always asynchronous (true)

request.send (null) ; XML blog data is
requested from the
blog.xml file on the
server via a GET

The veauest is sent with
no data, which is why the
a\rgumcvrl‘, +o send() is null.

request.

GET Request

pPOST Request

Date: 09/26/2008 i .
Body: "These dreams just.--
Image- cubeapart.png

A new blog entry is
sent to the server in
a POST request.
The POST vequest and sevver URL, in
his case a server seript, are sPcLi(:icd
[— when the request is opened.

// always asynchronous (true)

. . b
The veauest involves data being sent
the sc::cr, so the data Lype must be set.

request.open ("POST", "addblogentry.php", true);

request.setRequestHeader ("Content-Type", "application/x-www-form-urlencoded; charset=UTF-8");

request.send ("09/26/2008&These dreams just...&cubeapart.png");

k The vequest is sent with the

data passed along in the
Don’t stress out over all this GET and POST stuff. : 3 e send() method.
If you don’t have any experience with GET and POST from

HTML, don’t worry about it. They will make more sense
as their roles in YouCube continue to get more solidified.
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growing pains: simplifying ajax

Make XMLHttpRequest less painful

Although the XMLHt tpRequest object is incredibly powerful, it comes
with a fairly steep learning curve, as you no doubt already realize. Not
only that, but it requires a certain amount of “boilerplate” code that

has to go into every Ajax application that uses it. For this reason, lots

of third party libraries have been created to make it easier to use the
XMLHttpRequest object. Many of these libraries extend the features of
JavaScript, which is great but requires even more learning;

Tor this reason, a helpful strategy for YouCube is to create a minimal
custom object that serves as a convenient assistant to XMLHt tpRequest,
allowing us to focus purely on doing things with Ajax, as opposed to
wrestling with the XMLHt tpRequest object or mastering some third
party library. This custom object, AjaxRequest, takes a minimalist
approach to making the XMLHt tpRequest object more usable.

XMLHttpRequest

readyState

responseTex
responseXML

The underlying XMLHttpRequest
object is stored in the request
property of the custom
AjaxRequest object.

In addition to the send () method, which we delve into in a moment, the
constructor for AjaxRequest is where Ajax is dramatically simplified

as compared to using the XMLHt tpRequest object alone. This is all it
takes to create an AjaxRequest object that is capable of initiating Ajax
requests in any modern browser:

The tonstructor for
AjaxRequest automatically
£aetors in all the intricacies

var ajaxReq = new AjaxRequest();

.

The custom
AjaxRec{uest
olyject eases the
pain of malcing
Ajax requests.

Most of the methods
n A'aﬁRC"\ucs{: S'lmvl\/
accers ?\roycr{:ics the

XMLHttpRequest object.

AjaxReqUeSt

getReadyState O
getStatus(Q
getResponseText()

getResponseXML()

The send() method is the veal
workhorse of AjaxRequest,
taking care of the details of

opening and scr\ding a rcqucs{:.

of {,\rca{:ing the undcr|\/in5
XMLHttpRequest ob\‘)cc{:‘
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JavaScript Magnets

Tt\((:vci::c,tom Aj axRequest object wraps up the standard XMLHt tpRequest object
p ing a much simpler interface for sending Ajax requests and handling their respon,ses

Problem is, the send () method of the A7
, AjaxRequest object is missi i
code. Use the magnets to finish the code for the method. Jectis missing a few ey pleces of

AjaxRequest.prototype.send — function (type, url, handler, postDataType, postData) {
if (this.request != null) |
// Kill the previous request
this.request.abort();

// Tack on a dummy parameter to override browser caching

url += "?2dummy=" + new Date () .getTime () ;

try {
this.request.onreadystatechange S UUTTTUTTUTT T ;
this.request.open( . . ... ... T , true); // always asynchronous (true)
if (type.toLowerCase() == "get") {

// Send a GET request; no data involved

this.request.send(

} else {
// Send a POST request; the last argument is data

this.request.setRequestHeader("Content—Type“, )i

this.request.send( )i

} catch(e) {
alert ("Ajax error communicating with the server.\n" + "Details: " + e);

you are here » 557
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JavaScript magnets solution

J avaScriPt Magnets Solution

The custom AjaxRequest object wraps up the standard XMLHt tpRequest object,
providing a much simpler interface for sending Ajax requests and handling their responses.

Problem is, the send () method of the AjaxRequest object is missing a few key pieces of
code. Use the magnets to finish the code for the method.

The send() method sends an
Ajax vequest with details
s?c”cd out in its a\rgumcn{;s.

]
\j
Data
AjaxRequest. prototype. send = function (type, url, handler, postDataType, postData) {
if (this.request != null) |
// Kill the previous request
this.request.abort ()7

// Tack on a dummy parameter to override browser caching

The custom handler

= "2 - 4+ new Date().getTime ()7
A K_* funetion will 5:‘{: callcd
try { 4o handle the sevver’s
handler , vesponse to the vequest.
this.request. onreadystatechange

this.request.open type true); // always asynchronous (true)
i

if (type. toLowerCase () == "get")
// Send a GET request, no data 1nvolved

this.request.send( null ) ;
/ } else {

// Send a POST request; the last argument is data

‘ taType '
/ this.request. setRequestHeader ("Content- Type", postDa yp )
DaJca [ onl\/

SCh‘E ‘{'JO ‘ﬂlc this.request.send( postData

server when ~

The type argument to send()
determines whether the

vequest is a GET or a POST.

the vequest ¥

} catch(e) { \ (1s: " 4 e):
is a POST alert ("Ajax error communicating with the server.\n" + "Details )
vequest.

function doX()
This code is stored in the aiax.is

external JavaSeript file along with the

tonstruttor and other AjaxRequest
methods.

unction doY ()

ajax.js
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Making sense of an Ajax request

The custom AjaxRequest object consists of a constructor and several
methods, one of which is particularly useful. The send () method is used
to prepare and issue an Ajax request to a server in a single call. All Ajax AjaxRequest

requests issued using send () are either GET or POST requests, which
getReadyState)

correspond to HT'ML form submission requests. The difference is that an
Ajax request doesn’t require a complete reload of a page. getStatusQ
getResponseText()
9getResponsexML ()

send(type, url, handler, postDataType, postData)

type
The type of the request, GET or POST,
handler
url . The callback function used
The URL of the server (blogxml in to handle the response.
the case of YouCube). Data can be
packaged into this URL if necessary.
postData

postDataType The data to be sent (only for POSTS, not
The type of data being sent (only for required for GET). POST data can be
POST, not required for GETs). submitted in several different formats.

All Ajax requests involve these same pieces of information, although GET
requests skip the last two arguments, which are optional. So the first three
arguments to send () are the most important, and are sufficient for most
simple Ajax requests. As an example, the following call to send () uses
the first three arguments to request (GET) XML data from a file named
movies.xml on the server:

Don’t panic
over the

handling of

requests.

The URL of the :
_Dc“ {:\/‘7: ; vequested data file. : We'll get to the ins and outs of
request. E i how Ajax requests are handled

¢ in custom JavaScript code
¢ soon enough. For now, just

ajaxReqg.send ("GET", "movies.xml", handleRequest) ;

This tod understand that a custom
is tode assumes - request handler function

we've alrcad\/ tveated The tustom function that : .
an AjaxReauest object  will be called to handle the o the onetion o e
and stored it in the vesponse to the vequest. :

) . arequest is completed.
ajaxReq vaviable. : d P
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may | make a request?

request
The #zt enters the server’s court

When the send () method is called on an AjaxRequest object, an
Ajax request is sent to the server, and the web page is left to go about

its business while the server processes the request. This is where the
asynchronous part of Ajax really shines. If the request was synchronous,
the page would be frozen, unable to do anything until the server returns
with a response. But since the request takes place asynchronously, the
page isn’t halted and the user experience isn’t stalled.

ann Pl s - Tha oy hor Caivm ariurs
Yoyl « Thee o Bor Cner Pundors

While the server

youcu?)'e.html

Just because the page isn’t frozen while a request is being processed
doesn’t necessarily mean the user can actually do anything productive.
It all depends on the specific page. In the case of YouCube,
successfully viewing the blog is entirely dependent on getting the blog
data back from the server in an Ajax response. So in this case the user
experience is tied to the Ajax response.

he request,
processes t
the page is allowed to go Server

about its own pbusiness
without being stalled.

An ELS_.[IICIII'OIIOUS Ajax

request takes place
without freezing a page
while it waits for the
reo[uest to bhe processec[
l)y a server.

QBUI.I.ET POINTS

object for carrying out Ajax requests but it can be
somewhat messy to use.

convenient way to use Ajax without having to deal

m The XMLHttpRequest object is the standard directly with XMLHt tpRequest.

m  Ajax requests always fall into one of two types, GET or
POST, which is determined by the data being sent to
m The custom AjaxRequest object serves as a the server, as well as how the data affects the server.

m The send () method of the AjaxRequest object
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Q; Is the AjaxRequest object
necessary for carrying out Ajax requests?

A: No. It's perfectly fine to use the
XMLHttpRequest object directly

to issue Ajax requests and handle their
responses. But why would you when

there is a much easier way thanks to

the AjaxRequest object? The
AjaxRequest object doesn't do
anything earth-shattering—it's just a
convenience object that helps simplify the
task of using Ajax by taking care of the “busy
work” involved in assembling Ajax requests.

Q: How is an Ajax request/response
any different than an HTTP request/
response?

AZ HTTP requests and responses are
used by web browsers to retrieve HTML web
pages from web servers. Ajax requests and
responses are very similar to HTTP requests
and responses except for a couple of key
differences: the Ajax versions can

+* WHAT'S

therejare no
Dumb Questions

occur at any time and don't necessarily
involve the delivery of HTML data. In fact,
one of the huge benefits of Ajax is that it can
be used to request any kind of data.

It's a big deal that Ajax can handle any kind
of data, but it's also the size of the data
that matters as much as anything. Ajax
isn't limited to handling an entire page or
document of data at a time. In fact, it's
really geared toward the delivery of little
bite-sized pieces of data. In doing so, Ajax
allows a page to dynamically modify itself
by requesting little chunks of data and then
incorporating it into the page. And all of this
happens without the page ever having to be
reloaded.

Q: So Ajax makes it possible to
dynamically assemble a web page in
pieces?

A: Yes! That's the main idea behind Ajax.
But it's more than just assembling a page
from pieces. It's also about the timing of
when this assembly occurs. Ajax requests

‘.. ‘*’ +

MY PURPQASE™?
: .

dynamic

and responses take place in real time, often
without interrupting the usability of a page. In
other words, users aren't stuck waiting for an
entire page to reload when all that needs to
be updated is one small section of the page.
That section of the page can be loading in
the “background” while someone continues
to read and interact with other parts of the

page.

Q: What do GET and POST have to
do with all this?

A: GET and POST determine the
specifics of how an Ajax request is handled
by the server. However, they aren’t

any different in terms of being able to
dynamically request data of any type at any
time—all of the Ajax benefits apply to both
request types. The main distinction between
GET and POST has to do with whether

or not the server undergoes a change in
state based upon the data, such as storing
it in a database. If so, a POST is in order.
Otherwise, go with GET.

Match each Ajax-related piece of code to what it does.

XMLHttpRequest

GET

send()

AjaxRequest

POST

Retrieves data without changing

anything on the server.

Submits an Ajax request to the server,

resulting in a response.

Sends data to the server, somehow

resulting in a change on the server.

The standard JavaScript object that
makes Ajax possible.

The custom object used to simplify

Ajax requests and responses.
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what’s my purpose solution

., *

 wWwHaAT'S N r:nwrn:t'r

Match each Ajax-related piece of code to what it does.

XMLHttpRequest Retrie.ves data without changing
anything on the server.

GET

Submits an Ajax request to the server,
resulting in a response.

send()

Sends data to the server, somehow
resulting in a change on the server.

AjaxRequest The standard JavaScript object that

makes Ajax possible.

POST

The custom object used to simplify
Ajax requests and responses.

AjaxRequest

XMLHttpRequest
The custom AjaxRequest - -

object serves as a «yrapper”
around the standard -
XMLHttpRequest, making it
easier to work with Ajax.

GET

blog.xml

The send() methog issues
an Ajax request that js
either a GeT Oor a POST.

Date: 09/26/2008 ) .
Body: "‘These dreams just.--
Image: cubeapart.png

POST
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dynamic

Interactive pages start with a request object

Regardless of how Ajax is being used or what kind of data it is attempting to
access, any Ajax communication of data begins with a request. So Ruby’s first task
in turning YouCube into a data-driven application is to issue an Ajax request for
the XML file containing the blog data.

It sounds as if I need to create an
AjaxRequest object and then use it to
send a request for the blog data.

Create an AjaxRequest object.

Issue a GET request to retrieve
the blog.xml file from the server.

© 0 0

Handle the request... ?

L Ruby still isn't sure about
s{',C? 3, but she ¢an £otus on

the Livst two steps for now.

Write code to create an AjaxRequest object, and then use it
to submit a request for XML blog data.

563
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sharpen solution

N rpen your penci
\: &Iu‘hﬁn Write code to create an AjaxRequest object, and then use it

to submit a request for XML blog data.

The Ajax vequest is a e.a‘)a%Rc%scnd(“éET", “blog.xm!”, handleRequest);

65:; :3:;5{;’55;:1;3&“;\/ 'Y None of this means muth until
wi

The XML file is specified we handle the vesponse in the
data from the server 25 the URL of the vequest,  caskom handieRespest) Function

Call me when youre done

Once an Ajax request is sent, the browser’s role changes—it’s not waiting

The client script

for a response from the server. But because Ajax requests are typically llanc[les tl‘e reSPOnse
carried out asynchronously, the user can continue interacting with the

page while the browser waits for the response behind the scenes. In other 10 an Ajax request
words, the Ajax request doesn’t halt the page while the request is being .

processed on the server. Once the request is finished being processed USIIlg a custom

on the server, its response is handled in JavaScript code using a callback .

function, the request handler. Calll)aCl( {unctlon.

——

The vesponse is sent from the
sevver o the browser, whith
Lhen velies on a tustom callback
funttion 4o handle the vequest.

,,,,,

handleRequest();
The handleRequest() ! ©
—the-blogrem-ile-fromthe-server- callback funetion is \/]

/ cn‘f:ircl\/ tustom, and must
e be supplied by the sevipt.
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Handling a response...seamlessly

The custom request handler callback function, handleRequest () in
this case, is called once an Ajax request finishes. In addition to signaling
that a request has completed successfully, this function’s job is to take
action based upon the response data returned by the server.

I get that the request handler is called
to take care of the Ajax response, but how
does it access the response data?

Methods of the AjaxRequest object have access
to the Ajax response data.

The request handler function provides access to the data passed back
in an Ajax response through two methods of the AjaxRequest
object, getResponseText () and getResponseXML ().

AjaxRequest
W{

/> getResponseText() |

Get the data in an Ajax
response as raw text. '

getResponseText()
n \ getResponseXMLQ
Get the data in an Ajax response

Only one of thejse methods has access to viable data fc?r any g%ven as structured XML code.
response, meaning that the format of the data determines which

method should be used. So getResponseXML () should be used

if the response data is XML, in which case getResponseText ()

won’t return meaningful data. The same is true in the reverse if the

data is raw text, as opposed to structured XML code.

_ @RA“«
‘PQWEWR

Knowing that XML code is structured a lot like HTML code, how

could you access the XML blog data in the request handler?

getReadyState)

request

getStatus()
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DOM saves the day

If XML is just a bunch of tags,
then can the DOM be used to
process the XML response data?

The POM to the rescue

Ruby’s puzzling skills are certainly paying off because she’s dead-on with
her idea of using the DOM to process XML response data. The DOM

is all about manipulating HTML data as a tree of nodes. But there is
nothing HTML-specific about the DOM, which means that it can also be

used to work with XML as a tree of nodes. Ruby just has to think about
her YouCube XML blog data in terms of nodes.

<blog> )
<t§tle>¥oucube - The Blog for Cube puzzlers</title>
<author>Puzzler Ruby</author>
<entries>
<entry> ,
<date>08/14/2008</date> ) .
<pody>Got the new cube I ordered. It's a real pearl.</body
</entry>
<entry> ,
<date>09/26/2008</date> ) ) .
<pody>These dreams just keep getting weirder. .. now>I.t seeing
” a cube take itself apart. What <strong>does</strong> 1
mean?</body> )
<imaqe>cubeapart.png</1mage>
</entry>
</blog>

... What" I strong "it mean?"
author

The <body> tag is capable
of tontaining several ¢hildven
if the b|05 tontent tontains

I HTmL -Corma{',{ing {:ags. "does" I
"puzzler Ruby"

Ruby needs to be able to extract the content from nodes of XML data,
The <author> 'Eaﬁ _/] which is a repetitive DOM task that is better suited to a function. There’s
tontains the author name no sense in adding a bunch of duplicate code to YouCube if it can be
as a child text element. avoided.
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The getText() Funetion Up Close

The custom getText () function handles the drudgery of drilling into
an element (node) in the DOM tree and pulling out all of its content.

function getText (elem) {

The element arqument
var text = ""; ,\/\ tontains the element whose
if (elem) { content is to be extratted. Loop {hrough all of the

element’s ¢hild nodes.
if (elem.childNodes) { Zf//"————__—————_—
for (var 1 = 0; 1 < elem.childNodes.length; i++) {
var child = elem.childNodes[i];
if (child.nodeValue)

text += child.nodeValue;

else { &/_’_\Add the ¢hild’s don{;cn{

onto the text variable.
if (child.childNodes)

if (child.childNodes[0] .nodeValue)
text += child.childNodes[0].nodeValue;
’ |£ theve ave child nodes
¥ within a ¢hild node, just

orab the text tontent from
’ Return the text variable, the first one and move on.

3 which eontains all of the
K\ element’s ¢hild content.

return text;

pen Your penc | |
Given that the XML response data has already been stored in a

variable named xmlData, write code to set the signature of the
YouCube blog to the name stored in the <author> XML tag.

you are here » 567

Download at WoweBook.Com



Ajax responses exposed
_ ﬁﬁrpm your pencil
2 Solution

Given that the XML response data has already been stored in a
variable named xm1Data, write code to set the signature of the
YouCube blog to the name stored in the <author> XML tag.

The signature is a class property,
so it must be set ‘U’\rough the
prototype object of Blog.

Theve should only be one

<author> tag in the XML data,
so Jus{: grab the first one.

Use the custom getText() helper
Lunttion to extract the text
content from the <author> tao.

Handlimg Ajax Responses
This week’s interview:
The handleRequest() Ajax request handler fesses up

Head First: We hear that you’re pretty good at
responding to Ajax requests. What does that involve?

handleRequest(): When an Ajax request goes down,
I get tapped to handle the response, which often contains
data sent from the server. My job is to first make sure the
request was carried out OK on the server, and if that
checks out, then I get to dig through the data and take
care of integrating it into the web page if necessary.

Head First: So you actually get called when a request
finishes?

handleRequest(): Oh yeah. In fact, I get called several
times throughout the request process, but most of the time
people are only interested in me doing something at the
very end.

Head First: I see. And how do you know when that is?

handleRequest(): Well, the AjaxRequest object has a
couple of methods I can call to check the state and status
of the request to make sure it has finished without any
problems.

Head First: Once that happens, how do you know what
to do?

568 Chapter 12

handleRequest(): Well, it’s really not up to me.
Remember, I'm a custom function, so I'm different in
every application.

Head First: Why is that?

handleRequest(): Because different applications use
response data in different ways—it’s entirely application-
specific. And so am L.

Head First: Wait a minute, you mean someone has to
write you over again for every application?

handleRequest(): That’s right. It only makes sense
because a shopping cart application would process its
Ajax responses very differently than a blog, for example.
Ajax makes sure I get called once the server finishes with
the request, and from then on everything is completely
custom.

Head First: So part of building an Ajax-powered web
page is creating a custom request handler?

handleRequest(): Absolutely. That’s where most of the
real work in an Ajax application takes place.

Head First: That’s very enlightening. I appreciate it.

handleRequest(): I'm always happy to respond.
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dynamic data

BE the Jwad et Annefafor

Your job is to play JavaSeript annotator and add
lots of annotations to explain exactly what is
going on in the hand]eRequest() function. 7 is a
magic numhber - are there 7 things
that lead to a successfu] request?

function handleRequest () {
if (ajaxReqg.getReadyState() == 4 && ajaxReqg.getStatus() == 200) {
// Store the XML response data
var xmlData = ajaxReqg.getResponseXML () .getElementsByTagName (“*blog”) [0];

// Set the blog-wide signature
Blog.prototype.signature = “by “ + getText (xmlData.getElementsByTagName (“author”) [0]) ;

// Create the array of Blog entry objects
var entries = xmlData.getElementsByTagName (“entry”);
for (var 1 = 0; i < entries.length; i++) {
// Create the blog entry
blog.push (new Blog(getText (entries[i].getElementsByTagName (“body”) [0]),
new Date (getText (entries[i].getElementsByTagName (“date”) [0])),
getText (entries[i] .getElementsByTagName (“image”) [0]))) ;

}
// Show the blog
showBlog (5) ;

}
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be the solution

BE the Jwadeript Annofafer Selufion
Your job is to play JavaSeript annotator and add

lots of annotations to explain exactly what is

going on in the hand]eRequest() function. 7 is a

magic number - are there 7 things

that lead to a successfu] request?

There is only one <blog>

Make sure the Ajax vequest tag in the XML da{-fa' *
. has "—°”‘F|C‘{26d suctessfully b srab the Fiest item in
Set the blog signature thetking its state and Jc;/{-, ! Ehe avray veturned by
to the eontent in the ’ . SC{:Elcmcn{:SB‘/ﬁ?)Namc().
<author> tag. \/ \—N
function handleRequest () {
if (ajaxReqg.getReadyState() == 4 && ajaxReqg.getStatus() == 200) {

// Store the XML response data
var xmlData = ajaxReqg.getResponseXML () .getElementsByTagName (“blog”) [0];

// Set the blog-wide signature
Blog.prototype.signature = “by “ + getText (xmlData.getElementsByTagName (“author”) [0]) ;

Get all of the entr

// Create the array of Blog entry objects YCkmCW&IWHMh

£ . .
var entries = xmlData.getElementsByTagName (“entry”); ::Id ‘thc H°5 entries. It isn't htdtssar\/
for (var i = 0; 1 < entries.length; i++) { 9e beChfﬁcsckmcwfwha\wc
// Create the blog entry tan 90 dlrcc-{:l\/ to eath cy.'[:\ry.

blog.push (new Blog(getText (entries[i].getElementsByTagName (“body”) [0]),
new Date (getText (entries[i].getElementsByTagName (“date”) [0])),

getText (entries[i].getElementsByTagName (“image”) [0])));

}

// Show the blog

showBlog (5) ;
}

}
Create a new blog object for

Call the shoBlog() functio the entry and add it 4o the
fo display the five latest cod of the sreay wsing the
blog entries on the page: hocar dujects push) mebhod.

e . .
o CreatcanrAJaxReguest-oebjeet

O ndiectherequest S T—
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dynamic data

YouCube is driven by its data The latest versions of the YouCube files are
<

available at http://www.headfirstlabs.com/
Ruby is thrilled with the Ajax makeover of YouCube (it’s saving her a ton  books/ h{)s/ .

of time) but she does have a nagging usability concern related to what
happens on the page while the blog data is loading;

The blog really works great with the
data separated out into XML code, but is
there a way to let the user know the blog
is busy loading? Just something to let
them know that the page is working.

new one.</body>

reginen to prepare.</body>

(-a:‘-»nn Pl on = Vheu (g oy O Pacsieny
Vool - The Hlisg Bar Cbor Puunahors

. Could be my last blog post

for a while.
| TOUth but the new cube is finally solved</bod
2 huge cube was chasing m ] e
-

d it kept yell

T oy o gy gsiey Vit o T seing 0 e sl ., W
eeing a cuns & ooy

&, Pl Puks

oy
o T g & g b e g = sl 8 g yafing Fy rosns B

e gy

B Paaler Bk

The Hoa is now dviven i
by XML dats..

By Pz By

o, 2wk v vl b h'l."-.l.l‘lfh'.l’.ﬂu“d

G e e T i, bl ) e o ik, i3 i 4
o P Sy Bu{: some usevrs are Lonfuscd

by the blank page that appears
while the data is loading.

N rpen your pencil
v Write the missing line of code in the LoadBlog () function that displays

a“wait” image named wait.gif while the blog data is being loaded.

Hint: Use the main blog div, with an ID of ""blog"".

function loadBlog() {

ajaxReqg.send ("GET", "blog.xml", handleRequest);
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sharpen solution

— agdharpen your pencl
b &Iu‘tmn Write the missing line of code in the 1oadBlog () function that displays
a“wait” image named wait.gif while the blog data is being loaded.

Hint: Use the main blog div, with an ID of ""blog"".

function loadBlog () { f

ajaxReq.send ("GET", "blog.xml", handleRequest) ; rmerHTML is easier o use +han the

The “wait” imaae ompl tel | i i i 've adding an
3 9e completely veplaces the DOM in this ease sinte we ve ;
blog tontent while the blog data is loading, image tag with a couple of attvibutes.
The animated wai*:~5"£ image and YouCube - The Blog for Cube Puzzlers =

is used in place of the blog
entries 1o let the user know
the blog data is loading:

YouCube - The Blog for Cube Puzzlers

leai
1ot
oolal
ol Search the Blag ﬁ
a*
wait.gif E ‘
Show All Blog E.I'IlrikLl View a Random Blog E—"”‘LI
Dane
tberelgre no o
Dumb Questions
Q: The last YouCube blog entry contained an HTML Q: How does the ready state and status of an Ajax response
<strong> tag. How is that possible in XML code? work?
AZ Remember that XML code can be used to represent any A: These two properties ultimately come from the
kind of data. In this case, knowing that the body of a blog entry is XMLHttpRequest object, and their job is to keep track of
getting injected into a web page, it is technically possible to include the state of the request, such as (0) uninitialized or (4) loaded, as
HTML tags that affect how the body appears on the page. In other well as the status of the request, such as 404 (not found) or 200
words, the body content of a particular blog entry can contain HTML (OK). It's certainly possible to track these properties closely but
tags that are passed along as special formatting nodes in the XML it's not necessary. All you need to know is that an Ajax request has
code. This is a fairly tricky prospect, however, since we'd have to completed successfully if the state is 4 (loaded) and the status is 200
reconstruct the HTML formatting nodes in the HTML code for the (OK). That's why the handleRequest () function only leaps
page when injecting the XML data into the page. Instead of going into action if both of these conditions have been met.

down that path, the YouCube code elects to just pull the text content
out of any HTML tags, leaving the formatting behind. Ruby is still free
to add HTML formatting tags to blog content, possibly for a future
version of YouCube, but they are ignored for formatting purposes.
Their text does remain, which is a good thing.

572 Chapter 12

Download at WoweBook.Com



dynamic data

Pystunctional buttons

Although the Ajax overhaul of YouCube has primarily taken place behind
the scenes, out of the view of YouCube users, there is apparently a user
interface issue that has come to light. More specifically, it seems the
buttons on the page aren’t quite working as they should.

Search the BlUELI'

Users are reporting that sometimes the
buttons don't work. They click and nothing
happens. Not only that, but the blog isn't
visible when the buttons are acting up.
What's going on?

Show All Blog Entries l
View a Random Blog Entrﬂ |

For some veason, the
buttons aren't working all
of the time, and the blog
isn't visible when it happens.

Broken huttons = Unhappy users

Why aren’t the blog buttons working? When in Ruby is ¢alm but she
the process of the page loading do you think the veally needs to get to the
problem is occurring? bottom of this problem.
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when can | use it?

The buttons need data

The problem with the YouCube buttons is that they are only applicable
when blog data is available. And since the blog data is now loaded from an
external XML file, there will be a period of time, usually very brief, where
the page has no data. During this period, the buttons make no sense at all
and are only confusing users.

Can the buttons just
be disabled until blog
data is available?

Disabling the buttons is an excellent solution.

Disabling the buttons while the blog data is loading is a simple
and elegant way to solve the button problem. Since the Ajax
request to load the blog data is issued when the page first loads,
the buttons can start out disabled and can be enabled in the
handleRequest () function, which is when we know the
Ajax request has finished.

To actually carry out the disabling, we need to use the
disabled attribute of the <input> tag This tag must be
set to "disabled" in HIML code to disable a button.
Conversely, it must be set to false in JavaScript code to
enable a button element.

<input type="button" value="Search the Blog"

Search the BlDLl ———> (isabled="disabled" /> \

k Search the Blog I
buttonElem.disabled = false; < —————
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dynamic data

JavaScript Magnets

Ezf”tltw:en;elagnzts to fir.\ish the che in the YouCube page so that the blog buttons are disabled
og data finishes loading. You'll need to use some of these magnets more than once

<html>
<head>
<title>YouCube - The Blog for Cube Puzzlers</title>

<script type="text/javascript" src="ajax.js"> </script>
<script type="text/javascript" src="date.js"> </script>

<script type="text/javascript">
function handleRequest () {
if (ajaxReq.getReadyState() == 4 && ajaxReq.getStatus() == 200) {

// Enable the blog buttons

document.getElementById( ) - = ;

document.getElementById( ) - = ;

document.getElementById( ) . = ;

¥
¥

</script>
</head>

<body onload="1loadBlog () ;">
<h3>YouCube - The Blog for Cube Puzzlers</h3>
<img src="cube.png" alt="YouCube" />
<input type="button" id="search" value="Search the Blog"

= onclick="searchBlog();" />

<input type="text" id="searchtext" name="searchtext" value="" />
<div id="blog"></div>
<input type="button" id="showall" value="Show All Blog Entries"

- onclick="showBlog();" />

true <input type="button" id="viewrandom" value="View a Random Blog Entry"
= onclick="randomBlog () ;" />
"'search"

, viewrandom" . | disabled ' "disabled"
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</body>
</html>
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JavaScript magnets solution

J avaScript Magnets Solution

Ezf”t?:en;zlagnzts to fir.\ish the che in the YouCube page so that the blog buttons are disabled
og data finishes loading. You'll need to use some of these magnets more than once

<html>
<head>
<title>YouCube - The Blog for Cube puzzlers</title>

<script type="text/javascript" src="ajax.js"> </script>
<script type="text/javascript" src="date.js"> </script>

<script type="text/javascript">
function handleRequest () {
if (ajaxReq.getReadyState() == 4 && ajaxReq.getStatus() == 200) {

// Enable the blog buttons

document.getElementById(

document.getElementById(

.| disabled
.| disabled

document.getElementById(

}
}

</script>
</head>

<body onload="1loadBlog () ;">
<h3>YouCube - The Blog for Cube Puzzlers</h3>
<img src="cube.png" alt="YouCube" />
<input type="button" id="search" value="Search the Blog"

| disabled '= | "disabled" . onclick="searchBlog();" />

<input type="text" id="searchtext" name="searchtext" value="" />
<div id="blog"></div>
<input type="button" id="showall" value="Show All Blog Entries"

I disabled '= "disabled” . onclick="showBlog();" />

<input type="button" id="viewrandom" value="View a Random Blog Entry"

| disabled ': "disabled" ' onclick="randomBlog () ;" />

</body>
</html>
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dynamic data

Time-saving web-based blog additions

YouCube is now driven by dynamic data but Ruby has yet to fully
reap the reward. The true benefit of dynamic data in YouCube won’t
come home to her until she has the ability to use a web-based
interface for adding blog entries. Instead of editing an XML file to
add to the blog, she wants to be able to just enter a new entry on a
Web page and have it saved to the server.

I'm sick of editing files and then
FTPing them to the server just to update
my blog. I'd like to update YouCube from

the comfort of my own browser!

Edit code + Upload files = No fun!

Ruby envisions a web page just for her that allows her to post a new blog
entry by simply filling out a form. She could always be a click away from
updating her blog, and all she’d need is a browser. No text editors, no FTP
clients, just her cube puzzling enthusiasm.

ann YouCube - Adding ta the Blog for Cube Puzzlers (o)
YouCube - Adding to the Blog for Cube Puzzlers

{jﬂm: 10/04/ 2008

RBady: 'm really looking farvard o this puzzie parry ar the end of the month.
Image (optional).

Add the New Blog Entry | Adding a new blog entry is as easy as fillin
’Y/ out the fields and elieking a bu{:{;/on! ’

Dune

The new add blo Page uses
form fields for zhc ?:hrc: — @RA‘N
pieces of blog entry data. PQWEWR

How could Ajax be used to add XML blog entries
through a web page user interface?
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clients and servers...

Writing blog data

When thinking of a blog addition in terms of Ajax, it’s possible to imagine
an Ajax POST request that sends along the new blog entry data to the
server, after which the server writes the data to the blog.xml file as a
new blog entry. The Ajax response doesn’t really need to do anything in
this case since there is nothing to return.

Hang on! How exactly does the new blog entry
get written to the blog.xml file on the server?
I thought JavaScript couldn't write files. And
isnt JavaScript a client technology?

JavaScript isn’t the answer for writing to a
file on the server.

JavaScript isn’t an option for writing to the blog.xml

file on the server. In fact, you can’t even run JavaScript
code on the server. This is because JavaScript is a

client technology designed to be run solely in web
browsers. In this particular case JavaScript doesn’t help

us because we need to write a file on the server. This is
not an uncommon problem, which is why server-side
technologies are often used in conjunction with JavaScript.

What we need is a technology similar to JavaScript but
purely for doing things on the server. There are several

options out there but one comes to mind that isn’t too
complicated and works surprisingly well with XML data...

578
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dynamic data

PHP to the rescue...this time

A scripting language called PHP offers everything we need to write blog pHp 15 a scrl]’tmg
data to an XML file on the server. The real task involved is to read the
XML file, then add the new blog entry to the existing entries, and then teCI‘nOlogy tllat can
write all of the blog entries back out to the original file. But it all goes back

to receiving the new blog entry data on the server as an Ajax request from ca J out taSI(S on

the client browser. tlle server.
ggdte: 10/04/2008
yoo"re
tnage: '@tV looking. -

The new blog cn‘[:\r\/ is sent to
the sevver as the data in an
Ajax POST vequest.

PHP Pla}s a similar
vole as JavaSeript,
but on the server

instead of the client.

Date: 10/04/2008
Body: "I1"m really looking..."
Image:

Date: 10/04/2008
Body: “1"m really looking..."
Image:

Date: 10/04/2008
Body: "I1"m really looking..."
Image:

The PHP sevipt on the server
takes the blog entry and
writes it 4o the blog.xml file.

You can think of PHP as sort of a server equivalent of
JavaScript in a sense that it runs on the server and is
capable of carrying out custom tasks... such as writing a
blog.xml blog entry to a file as XML data!
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server side goodness

On the server side of YouCube, a PHP script handles the details of adding a
new blog entry to the XML blog data that is stored in the file blog.xml.

Load 'l:hcl vaw XML data
into the frawBlog variable.
1

<?php

the blog file exists.
¥

else {

SrawBlog
title>";

}

+ Sxml =
Convert the vaw blog
data into an XML
data strueture, which
is a lot like a DOM
tree in JavaSeript.

Sentry =

Q: Do | have to use PHP to write files
on the server?

A: No, not at all. There are all kinds of
technologies out there for writing server
scripts. You have Perl (CGI) and Java
servlets to name a few, and they can do all
of the same things that PHP can do. So if
you're more comfortable with one of these
other technologies, by all means use it to
create the server-side component of your
Ajax applications.

580 Chapter 12

SrawBlog =

$rawBlog .

new SimpleXmlElement($rawBlog); L‘//,____

// Add the new blog entry as a child noie
$xml—>entries—>addchild("entry ) ;

$filename = "plog.xml";

if (file exists ($filename)) | .
f // Loéa the blog entries from the XML file

file getfcontents($filename);

$entry—>addchild("date",
$entry—>addchild("body",
if ($ REQUEST["image"]

$en€ry—>add€hild("image",

// Create an empty XML document
SrawBlog = "<?xml version=

£ the blog file doesn't
exist, treate an empty
XML blog dotument.

\"1.0\" encoding=\"utf-8\" ?>";

"<blog><title>YouCube - The Blog for Cube puzzlers</

"<author>Puzzler Ruby</author><entries></entries></blog> ;

$4REQUEST["date"]);

1=

// Write the entire blog to the file
S$file = fopen ($filename,
fwrite ($file, Sxml->asXML () ) ;
fclose ($file);

‘w') i

$4REQUEST["image"]);

Overwrite the blog file

Add 'EhC néw bloa cnty—y

as a ¢hild node within the
XML data steueture.

stripslashes($4REQUEST["bOdy"]));

with the new blog data. L

thel‘e are no o
Dumb Questions

Q; Can | get away with using Ajax
without having to use a program on the
server at all?

AI In some cases yes but in most cases
no. Keep in mind that all but the most
simple Ajax requests involve the server
receiving data from the client and then
doing something with it, such as looking

up something in a database or writing
something to a file or database. The main
YouCube blog page is a good example of an
Ajax request that is simple enough to

Download at WoweBook.Com

2>
addblogentry.php

This PHP sc\riy{: is stored in
4he file addblogentry.php-

not require any server scripting. Most Ajax
applications aren't so lucky, so in most cases
you will need to do some degree of coding
on the server. The real issue is whether

or not the server can just send back an
entire file, as is the case with blog.xml, or

if it has to somehow process data and do
something with it on the server, such as
write it. The good news is that the kinds of
scripts required on the server for many Ajax
applications are quite simple, and can often
be figured out without a mastery of a server
scripting technology.



dynamic data

PHP has needs, too

Unlike JavaScript, which is inherently supported in modern browsers,
PHP support isn’t always a foregone conclusion on the server. So before .

you go posting PHP files to your Web server, it’s probably worth checking Rl[llﬂlﬂg a P Hp
with your system administrator or Web hosting service to see if PHP . .

is supported. If it isn’t, you’ll need to do all you can to get it added, or SCI'lPt may requn'e
possibly find a different Web server. The PHP script for YouCube simply

won’t work unless PHP is supported on the server. some twea]‘s to

yOIII' Wel) server.

PHP
Even if it doesn’t, You may

Make sure your Web é/‘ be able to install it \/owrsclf

corver supports PHE or Coax an administrator
into ins{:a“ing it. You,”
dc«cini{:cl\/ need it for A‘)ax,’

Support for PHP on your web server is the first hurdle. The second hurdle
is figuring out where to place PHP files on the server. In many cases it’s
OK to place PHP files in the same folder as your HTML web pages and
external JavaScript files. However, some PHP installations are pickier

and require PHP scripts to be stored in a special folder. Again, this is a
question that can be answered by a system administrator.

[n many tases \fou tan

store PHP sevipts in the
\/ same folder wheve your
Web pages are stoved.

Once you've figured out where the PHP file
should be placed on your web server, you're
ready to copy it there and continue building
the YouCube blog addition web page.

youcube.html  blog.xml _— =

you are here » 581

Download at WoweBook.Com



the php part of the equation

Feeding data fo the PHP script

With PHP working on the server and the PHP script file in place, we can

more closely examine what the PHP script needs in order to write data to Data is {ec[ 10 tlle
an XML file on the server. This will help us arrive at a design for the Ajax
request that provides the server exactly what it needs to carry out the task. pHp scri])t tllrough

The PHP script is expecting the data for a new blog entry, which we know
consists of at least two pieces of information, and potentially three.

an Ajax request.

Date

The date of the blog entry.

Date: 10/04/2008 ) .
Body: "I1™m really looking. .-

Image:

l;()(l" —
The body text of the blog entry.

Image T“Cjcélicnlc JavaSevipt eode
i i 1 . must package the data
An optional image for the blog entry. o 3 formﬁa{: st b The server’s Job ;
sent to the sevver as part to receive the AJax
of an AJax vequest. vequest and feed its
data into the PHP

This information must somehow get packaged up and sent to the server as seript for Protessing.
an Ajax request, where it is processed and saved to the blog.xml file.

<entry>
<date>10/04/2008</date>
<body>1"m really looking. . .</body>

<image></image>
;;éntries>

</entry>
/blog> The PHP sevipt takes tave
of tonverting the bloy

<blog>
1 <title>..
<author>...
<entries>

<entry>

</éntry>

At this point the new blogxml entry £o XML and saving
blog entry has been added 9 it to the blogxml file.

to the blog.%ml ‘Filc, and . . . .
appears on the YouCube The challenge is then to come up with a design for the blog addition web
[,|°5 automatic. a”Y the page that first presents a user interface for entering a new blog entry, and
next time the b|05 page is then gathers that information and shuttles it to the server in an Ajax
loaded or vefreshed. J request. The good news it that we don’t really need to do anything in

response to the request other than maybe confirming that the new blog
entry has been saved successfully.
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dynamic

rpen your pencil
Sketch out the design for the YouCube blog entry addition web

page, making sure to show exactly how the Ajax request and
response factor into the flow of data.

583
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sharpen solution

N rpen your penci
Y, &Iu‘hﬂn Sketch out the design for the YouCube blog entry addition web

page, making sure to show exactly how the Ajax request and
response factor into the flow of data.

The A\)aﬁ vequest is @ POST vequest eonsisting of

The blog addition Web page the following pieces of data:

has form fields for cn{:cv-ing

new blog entry data.
e ¥ Blog date
¥ Blog body
— YouCube - Adding 10 the Slog for Cubs Puzzlers =] % Blog image (content optional)

Youlube - Adding to the Blog for Cube Pozzlers

Drate: [10/041 2008 i .
Body: 'm realty lociing forwaed to this puzzie party at the end of the mont

= The blog data is sent
hm'ﬂ . \J 4o the sevver as data
onc\lc ° in the POST vequest.

Date: 10/04/200g

Body: “1*p peqp Iy

'mage: 'OOking___-.

Clicking the Add
button tauses the

A The aew blog entry was swecessFully sdded,
Hog addition AJ&X AR Al

vequest 1o be sent.

The ¢tlient notifies
the user that the new
blog entry has been
sudécss«cu”y added.

P 6g>
<title>..
<author>...

<entries>

The Ajax vesponse doesnt
veturn any data because
the tlient doesn't need
ah\l‘{:"\ihs in veturn.

blog.xml

The server writes the new

blog entry as XML data
to the blog.xm| file.
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dynamic data

Getting it up: Posting blog datfa to
the server

An Ajax POST request is a little more involved than a GET
request because it requires sending data to the server. Although

the POST request supports different ways of packaging up data
for the server, the trusted technique of URL encoding the
data fields works just fine. This technique is the same one that
browsers use to pass fields of data to a server in the URL of a
web page, and is distinguished by the ampersand characters (&)

o

"date=10/04/2008&body=I'm really looking forward... &image="

An individual piece of data J \__ Eath piece of data is scparated

. ampevsand.
eonsists of a name/value pair, from others by an amp

Date: 10/04/2008

Body: "I*m really looking... *
Image:

that are used to separate each piece of data.

This data format requires each piece of data to have its name and
value separated by an equal sign (=), and then each name/value pair is
separated from other data by an ampersand (&). The format is called

URL encoded, and has its own data type that gets set as the data type This is the official data
of the Ajax POST request. {:\/Pc of URL entoded data,

/ ahd mus{: bc S?CCi‘CiCd as
"application/x-www-form-urlencoded; charset=UTF-8" Pa\r‘{: °£ the POST rcv\ucs{;

With the blog entry data formatted into the URL-encoded format and
the data type of the POST request, we're ready to put together the
request code and send the data to the server so that it can be saved to
the blog.xml file.

Package the following pieces of data into the URL-encoded format, suitable for a POST request.

releaseDate: 01/13/71989

title: Gleaming the Cube )
° director: Graeme Clifford
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satisfy your curiousity

xercise
oLution

releaseDate: 01/13/ 1989

title: Gleaming the Cube

Package the following pieces of data into the URL-encoded format, suitable for a POST request.

director: Graeme Clifford

Q: If the YouCube blog addition script
doesn’t require any data from the server
in the Ajax request, why bother handling
the request at all?

A: The reason is because knowing that a
request has completed is still very important.
So even though we don't need the server to
return any data in response to the request,
we still very much need to know if and when
the request has successfully completed.
That's what allows the script to know when to
display the alert that confirms the new blog
entry addition.

Q: Could a GET request also be used
in the blog addition script?

AZ Yes, technically it could. It's stil
possible to send data along to the server in
a GET request, but you have to specify it
directly in the URL of the request. That's not
really the problem—the problem is that GET
isn't intended to be used in situations where
the state of the server is changing. And in
this case the state of the server is definitely
changing due to it writing a new blog entry
to the blog.xml file. So a POST request is
the right approach if for no other reason than
because it clearly indicates the intent of the
communication to the server.
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therejare no
Dumb Questions

Q: Since it takes time for the server
to process the Ajax request and save
the blog entry, is there a problem if the
Add button gets clicked again before the
request finishes?

A: Yes, it is a problem. Each click of the
Add button cancels the current Ajax request
and issues a new one. Although that may
very well be the goal of someone clicking

it twice, the user interface would be much
clearer if the option to click the button is
simply removed while the request is being
processed. So the code to add a new blog
entry should disable the Add button while the
Ajax request is taking place, and then enable
it again once the request has finished. Small
touches like this to the user interface of a
JavaScript application can go a long way
toward making it more intuitive and easier to
use, resulting in happier users.

Q,: What happens to the spaces in
the blog data that gets formatted into
a URL encoded string? That seems to
sometimes be a problem with URLSs.

A: The spaces don't present a problem

in this case because Ajax automatically
handles processing the data and making
sure it gets to the server in a suitable format.

Download at WoweBook.Com

Q: Since the image is optional in the
blog, does it always have to be passed
along to the server when adding a new
blog entry?

A: No, it doesn't have to be. But keep in
mind that there’s nothing wrong with sending
an empty piece of data where there is no
value following the equal sign in the URL
encoded string, like this:

"date=...&body=. . .&image=""

In this example, the image data field is still
sent to the server even though it doesn’t
actually contain any data. This is where the
PHP script on the server shines, because it
is smart enough to know that the image field
is empty, and therefore the new blog entry
doesn't have an image.




dynamic data

rpen your pencil
Write the missing lines of code to finish the addBlogEntry () and
handleRequest () functions in the YouCube blog addition script.

function addBlogEntry () {

// Disable the Add button and set the status to busy

// Send the new blog entry data as an Ajax request
ajaxReqg.send ("POST", "addblogentry.php", handleRequest,

"application/x-www-form-urlencoded; charset=UTF-8",

function handleRequest () {
if (ajaxReqg.getReadyState() == 4 && ajaxReqg.getStatus() == 200) {
// Enable the Add button and clear the status

// Confirm the addition of the blog entry

alert ("The new blog entry was successfully added.");
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sharpen solution

r I
&Iu‘hnﬂ Write the missing lines of code to finish the addBlogEntry () and
handleRequest () functions in the YouCube blog addition script.

The Add button is disabled while a

blog entry is being saved to the server. The status area of

%he page displays a

)
function addBlogEntry () { “busy” message so he
usev knows H\cy are
// Disable the Add button and set the status to busy wai{:ih‘j on somc£hin5-

A server PHP seript

This is .
3 P0|ST // Send the new blog entry data as an Ajax request is used to protess
the blog entry and

e
V'calucs‘l:. ajaxReq.send ("POST", "addblogentry.php", handleRequest, save it 4o the H°5
cilc on the server.

"application/x-www-form-urlencoded; charset=UTF-8",

¥ \_/ Assemble the vequest POST data from
the date, body, and image form fields.
function handleRequest () {

if (ajaxReqg.getReadyState() == 4 && ajaxReqg.getStatus() == 200) {

// Enable the Add button and clear the status \ Cheek fomakc
sure the blog

save vrequest
‘pinishcd
succcssfull\/.

// Confirm the addition of the blog entry

alert ("The new blog entry was successfully added.");

¥ Enable the Add button and clear
+he status area now that the
blog entry has finished saving,
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dynamic data

Blogging made easy

Ruby can’t believe how much of a difference it makes being able to update

her blog without having to open a file, edit code, and u
. , , pload the file to the Th i
server. Not only is her blog now truly data-driven, she is feeling a lot more {;h: l‘:laSc Cimcl!rms that
mspired to write some new blog data! Suctcs‘? Iclh V‘;/dsz
stully added.

)

The new blog entry was sutcessfully added.

anf YouCube - Adding to the Blog for Cube Purrlers =
YouCube - Adding to the Blog for Cube Puzelers

Dage: (1070472008

Body: |I'm really looking Farward 1o this puzsle party at the end of the manth.

I:Inngc {optional): )
Add the New Blog Eniry

Adding...

Dynamic blog
data is awesomel

Ruby enters the new
The page lets the blog entry in the blog

user know the 3dd web page. The new blog entry

new blog entry is now appears on the

bcing added. \( YouCube blog.
andt YouCube - The Blog for Cube Puzzbes

Youlube - The Blog for Cube Puzslers

Search the BEE

26
rmmuﬂyknkjngﬁwudmhhpuzﬂspmrﬂlbomdu(ﬂm moath.
by Pussler Ruby

WIHID0S
Theese dreans just keep geding weinder, pow I'm sezing # cube ke tself apart. What

does it mean?

By Puzzler Ruby

AR08 ]
1 dreamed kst might u huge cube wis chasing me, and it kepd :.rr:l]lng my nime hackwinds.. ¥ buar!
by Puzzler Ruby

SH200E

Wow, It ook me & manh bus te new cubs Is finplly sabved?

by Pruzzler Ruby

frm s
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usability trumps all

Making YouCube more, uh, usable

You don’t become a third-degree cube puzzle black belt without a serious
attention to detail. So it’s not terribly surprising that Ruby wants to make
the blog addition page absolutely perfect. And Ruby has learned that
Ajax applications are known for their attention to detail when it comes to
usability. So she wants to make some improvements to the usability of her
new page so that it’s on par with modern Web pages.

590

Set the input fotus h
that Rub\/ tan immcdi;‘vl:h;o
start entering blog text.

Chapter 12

I want to maximize my
blog entry efficiency so

that I can post faster, and
hopefully more often.

Maximizing YouCube blog data entry

Since the vast majority of blog entries are made in the present,
Ruby figures it will save her some precious keystrokes if the

date field of the blog form is automatically filled with today’s
date. And since she is going to use the current date for most blog
entries, she’d like to place the input focus on the body field of
the form. That way she can start typing away on a blog entry
the moment the page opens. Sure, none of these changes are
absolutely critical to the blog working, and they aren’t directly
related to Ajax, but they dramatically improve the “feel” of the
page, which 1s very much in the spirit of Ajax. Besides, it will help
ensure that Ruby keeps the blog up to date by posting regularly.

Auto-fill this field with
‘{:hc ereh'{: da{:&

YouCube - Adding to the Blog for Cube Puzzlers
Adding to the Blog for Cube Puezlers

8an0sd
YouCube

Diage: [10/11/2008

Buody:

Image (optionalk
Add the Mew Blog Entll
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dynamic data

Auto-fill fields for your users

If you recall, the format of YouCube blog dates s MM/DD/YYYY,
which means we need to make sure to format the current date in the
auto-filled date form field to the same format. So we need some code
to format the current date as MM/DD/YYYY.

You already created a Date method
that does this but it's stored in the main
YouCube blog page. Is there a way to
share it with the blog addition page?

Sharing common code is always a good idea to
prevent duplication.

We certainly don’t want any duplicate code floating around in
YouCube that we have to maintain in two different places, so
sharing the date-formatting code between the two pages is a great
idea. And there is definitely a way to store the code in one place
and then share it in any page that needs it.

— TIRRANN o

PAWER &

How would you share the shortFormat () code
across both YouCube pages?

you are here » 591

Download at WoweBook.Com



import export

Repetitive task? How about a function?

Sharing JavaScript code across multiple web pages involves breaking the code
out into its own file, or module, and then importing this file into each of the
pages. We've seen this done already with the AjaxRequest object, which is
stored in the file ajax.js, and then imported with the following line of code:

The name of the JavaSeript

Lile is set 4o the sve attribute
of the <s(,\ri?{'> £ag. /w

<script type="text/javascript" src="ajax.js"> </script>

The shortFormat () method of the Date object can accomplish a
similar goal by being placed into a file named date.js, and then imported
mto each of the YouCube web pages.

The familiar
<script> tag 1s
used to import
J avaScript code
that is stored in
external files.

Date.prototype.shortFormat = function() {

)y + 1) + "/ this.getDate ()

return (this.getMonth (

A similar <script> tag that was used for the Ajax code can then be used
in each of the YouCube pages to import the script code stored in date.js.

<script type="text/javascript" src="date.js"> </script>

The entive tontents of the ;

da{cjs file ave imported with
this single <sevipt> tag,

It’s almost never a bad idea to break reusable JavaScript code into its own
file that can be shared in more than one place.

592 Chapter 12
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+ "/ o+ this.getFullYear ()

function doX()

Uncgiten FEHEY ()

date.js

The same Javach-iF*E tode
is shared in two places
thanks +o s-boring the code
in an extevnal file.



<div id="blog"></div>

<input type=

N q@ipen your penci

The shovtFormat() method
Lormats blog entries in the
main YouCube page--

"rext" id="date" name="date" value="" size="10"

dynamic data

L EaT:)
FaeCutn  Thet Mo e s
Veatshe - The Hiag for Cobe Pussters —

W

=
;’:ikmmtqmmwlhnﬂdh“

Loy v iy

N S

et crraemn o b ;=
B R P R weintee_turw I necing 5 rube ks e e, What

ey Pzl Riadey

24T
 dremmest laps b
b Pk iy U g et A gy e B, Y

IR

':-.:nrinln*ﬁl!:-!muh:llﬂhbd'

~and it also formats the
turvent date in the date £; Id
o‘c the blog addition page. ‘

B0 WanalCubet - Adkling o the Beg for Cubm Pussies
¥ouCishe - Adding o the Blog fer Cube Puzzlers

Draoe: (1071152008

moy: | _—
Boage (el
A the bew Bag Entry |

D

Write the code for a function named initForm () thatis called
in the onload event handler of the YouCube addition script. The
function must initialize the date field with the current date, and
then set the input focus to the body field.
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sharpen solution

N rpen your pencil
J &Iu‘hﬂn Write the code for a function named initForm () thatis called

in the onload event handler of the YouCube addition script. The

field is set function must initialize the date field with the current date, and
Eida{:‘ € i '; s: then set the input focus to the body field.
he turrent date.

‘CIAY\C‘EIOV\ initForm() {

r\ ument. men (“ "). w O
et bhe iput fogas - 20eementactBlene tBYIACbody 2fousOi

to the bod\/ field. 1

. @ The input fotus is set
Blog productivity soars fo the bedy when £he
page fiest loads.

Ruby has finally reached utter satisfaction with the YouCube blog. Her
blog is both data-driven and user-friendly thanks to Ajax and a ruthless
commitment to detail that only a master puzzler could muster. The date is au{:omakicall\/
set 4o the curvent date
when the page opens.

I really, really

love my blog! 856

YouCube - Adding to the Bj

L o9 for Cube Purg|
YouCuhe Adding o the Blog for Cube Pugers .
Diate: 1071172008

Body: Whesw, Fm fimally f :
|1'mgr foptional): ,% the blog seripy

Acd the New Blag Encry|

Suarch the Biog |
107112008

Whiew, Frm firsally finishied working an the bleg scrpt
by Puzzler Ruby

:‘mmlb'huklngﬁnrwudmd\lspuuhpwum:mduMmmm.
by Puzzler Ruby
QIG200E

These dreams. jast kpep peming weinder.. now F'm sening & cube take iwclf apan. What
4

does o meant
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&3

JavaScripteross

Are you feeling dynamic? How about some data to

dynamic data

go with that perky attitude? Crossword data, that is.

Get to it!

F

AcCross

2. A server scripting technology that complements
JavaScript in Ajax applications.

3. The server's answer to an Ajax request.

5. This kind of function gets called when an Ajax
request is finished.

8. This technology can be used to Web pages much
more responsive.

9. This kind of data makes Web pages much more
interesting.

10. The standard JavaScript object used to support
Ajax functionality.

12. A request type that usually just requests data
from the server.

Down

1. The ML in HTML stands for ...... language.

2. A request type that usually involves a state
change on the server.

4. The method of the AjaxRequest object used to
issue a request.

6. The custom object created to simplify the use of
Ajax.

7. The X in XML stands for this.

10. This makes <blog>, <author>, and <entry>
possible.

11. When an Ajax application asks the server for
data.
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Download at WoweBook.Com



JavaScript cross solution

m JavaScripteross Solution

PP
0
Iilil!l ‘clalLiL]BlAC K
T

596 Chapter 12

Download at WoweBook.Com



dynamic data

B Pagebewes [N

Fold the page vertically
to line up the two brains
and solve the riddle.

What has Ajax given Rulay?

‘%— [t's a mchc'mg of the minds! D o — o

AjaxRequest

I am falling apart,
one piece at a time!

Let's get you
back into one piece.

Ajax has given Rul)y so much, it’s
a hard thing to nail down. There's dynamic
data for one tlning, which has made

cube blogging a lot easier. Ruby can now talk

about her cube Puzzles with ease.

you are here » 597
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continuing your journey

Where do you go from here?

Well you’ve made it through Head First JavaScript, and are ready to
continue on your journey of creating interactive user experiences with
JavaScript and beyond...but where should you go next? Here are a few
things we think you might be interested in as you take your next steps

building and creating applications for the wild world wide web.

Left or right? Time for
an if/else statement.

TRY the Head First JavaScript Forum

Exasperated over expressions? Overwhelmed by operators? Or are you
just curious to share your latest JavaScript creation with the Head First
community? Stop in for a spell at the Head First JavaScript forum at
Head First Labs (http: / /www. headfirstlabs.com) and join in one of
the discussions...or start a new one!

READ another book o

You've got the essentials down, so get
ready to dig deeper into the ins and
outs of more advanced JavaScript.

JavaScript the Definitive Guide
JavaScript & DHTML Cookbook

LEARN wore from other sites

Quirksmode www.quirksmode.org

Unfortunately, different browsers sometimes have their own way of
doing things with JavaScript. Get the scoop on JavaScript browser
inconsistencies at Quirksmode.

Mozilla JavaScript Reference
http:/ /developer.mozilla.org/en/docs /JavaScript

It won’t be long at all until you’re venturing off the beaten bath and
need to find out more about built-in JavaScript objects. Explore every
nook and cranny of JavaScript with Mozilla’s online reference.

Prototype JavaScript Framework
http: / / www.prototypejs.org

Tempted to try a third-party library of reusable code to take JavaScript to
a whole new level? Prototype is one of the best, and it’s completely free!
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* Index *

Synlbols

! (negation operator) 164, 165, 218
!= (inequality operator) 163
&& (AND operator) 217
++ (increment operator) 202
-- (decrement operator) 202
< (less than operator) 164
<= (less than or equal to operator) 164
== (equality operator) 163

versus = 164

=versus == 510, 532
> (greater than operator) 164
>= (greater than or equal to operator) 164
|| (OR operator) 218

A

action 6-7

Ajax 541
asynchronous Ajax request 560
connection between XML and Ajax 548
custom callback function 564
GET request 554-555
handleRequest() 565
Handling Ajax Responses 568
PHP 579-584
running scripts 581-582
POST request 554-555, 585
ready state and status of an Ajax response 572
request/response 561
YouCube project 563-564
URL encoding 585
XML 549
YouCube project 550-551

*

AjaxRequest object 556-561
getResponseText( ) method 565
getResponseXML( ) method 565
handler 559
handleRequest( ) function 569-570
making sense out of 559
postData 559
postDataType 559
send( ) method 560
type 559
url 559

alert() function 19, 297

alert boxes 297, 314
debugging 507-509
empty 162
resolving 163
problems debugging with 515
problems with 345
validation 309
anonymous functions 279

apostrophes 21
debugging 502, 532
escape characters 511
appendChild() method 361

arguments 252
altering 260
limits 260

Array.sort( ) method 423

arrays 198
Arrays Exposed 200
as objects 420
data stored in 201
form array 293
indexed 199, 201, 202
mapping array to seat images 204
mining data 199

this is the index
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the index

arrays (continued) boolean operators
searchable objects 424-432 difference between normal and logic operator 219
sorting 418-423 parentheses 219
compare( ) function 421 break statements 178, 179, 212

function literals 422

two-dimensional 231-234 Browser Exposed 98

2-D Mandango Up Close 236-237 browsers 89
accessing data 233 clearing variables 111
Arrays Exposed 200 client-server interactions 86

asynchronous Ajax request 560 closing browser before timer expires 97

. . const keyword 46
attributes in forms 293

cookies 88
B cookies and browser security 124
difference between Web client, browser, client window,

i 101
Bannerocity project 290-292 and browser window 10

data validation 302
dates 315-316
email addresses 334—337

phone numbers 333 o
71IP codes 310 page loading issues 522-523

error console 491
history 88
JavaScript code 13
metrics 88

resizing browser windows 106-107

non-empty validation 300-303 resizing iRock 102-103
placeOrder( ) function 313-314 running JavaScript code 88
validating length of data 305-306 syntax errors 500

Blog object 404, 406, 408, 412413 trusting debugging messages 492

actions 441

eliminating three-digit years 330-331

wrong-sized graphics 99-101

adding images 476479 bugs (sce debugging)
adding methods 439-441 built-in functions 21
containsText() method 441-442, 450 Bullet Points

extending objects 467470 AjaxRequest object 560
method overload 451 arrays 202

signature property 460-465 break statements 224
sorting 472-473 callback functions 282
this keyword 451 capitalization 69
toHTML( ) method 450, 456, 479 classes 459

toString( ) method 450
updated 443-444 client window 104
blogSorter( ) class 473474 comments 173

boolean data type 35 compound statements 150
createElement( ) method 385

CSS style class 379

className node property 379

boolean operator logic 218

600 index
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the index

data types 49 character classes 336

Date object 414 checkWinner( ) function 504-505

debugging in browser error console 498 )

DOM 364 child nodes 353, 363

events 21 class-owned instance methods 471

form fields 307 classes

function literals 282 class properties versus global variables 464
function references 282 class properties versus instance properties 464, 466
functions 21, 259 properties 462-463

global versus local variables 173 storing methods 455

if statements 150 versus instances 452453, 459

initializing data 69 class methods 471

innerHTML property 364
loops 202, 224
NaN (Not a Number) 69

calling 474
className node property 379

objects 399 clearInterval() function 97
prototypes 439 client-server interactions 86
quotes and apostrophes 511 clients 86, 89

regular expressions 330 Browser Exposed 98

return statement 269 controlling 89

sorting 432 difference between Web client, browser, client window,
syntax errors 511

this keyword 459

timers 104
two-dimensional arrays 235

XMLHttpRequest object 560
buttons, disabling 574-576

and browser window 101
persistence 116
client window 99-101

percentage of size 103
resizing iRock 102-103
width and height 104

C code separation 270-271, 274, 283
Code Up Close (Mandango project) 215

callback functions 277, 281, 282 comments 166. 167

onload event handler 283 code inside 173

versus normal functions 276 disabling code 527-529, 531
callNum variable semicolon 173

putting watch on 515 compare( ) function 421

showing up as NaN 526-527
CamelCase 52, 62
capitalization 52, 62, 69

comparison operators 164

compound statements 148, 149, 150

inside for loops 201
keywords 46

objects 439
changeScene( ) function 157, 162, 367

variables inside 173

concatenating strings 64, 69, 76
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the index

constants 40, 46-47
explicitly setting 49
uninitialized 60-61
versus variables 43
when to use 49
const keyword 46
constructors 402-403, 405, 459

content, separating functionality, content, and
presentation 270-271

context 169

continue statements 212
converting text to number 65, 69
cookieEnabled property 126

cookies 88, 112115
browser detection 129
browser security 124
greeting users with 120-121
messages 129
names 125
permanent 125
shared across browsers 125
touchRock( ) function 122-123
versus storing data on server 125
where stored 125

createElement( ) method 383, 385
createTextNode( ) method 361, 371
CSS 6-7

interactivity 8

separating HTML, JavaScript, and CSS code

270-271
using DOM to tweak CSS styles 372-373

CSS style classes 375

manipulating individual styles 379

versus_JavaScript classes 372, 374
curly braces

debugging 532

missing 493494

switch/case statement 178

custom objects 450484

602 index

D

data
accessing form data 293
bad form data 298-299
dynamic (see dynamic data)
entering into forms 295
non-empty validation 300-301
protecting integrity of 75
tagging custom data with XML 543
validation 294-296, 302
alert boxes 297
dates 315-316, 329
email addresses 334-337
length 305-306
phone numbers 333
ZIP codes 310-312
(see also regular expressions)
data types 33, 45
explicitly setting 49
objects 398
data visibility 169
Date object 97, 410411, 414
accessing parts of a date 417
converting objects to text 415417
getDate( ) method 417
getFullYear( ) method 417
getMonth( ) method 417
shortFormat( ) method 592
sort comparison 423
toString( ) method 416

dates, validating 315-316, 329
debuggers 511
debugging 486-536

= versus == 510, 532

alert boxes 507-509

problems debugging with 515

apostrophes 502, 532

browsers 492

cheat sheet 505

checklist 532
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curly braces 532

custom debugging console 517-520
debugging 521-523

disabling code 527-529

error console in browser 491

escape characters 503, 532
limitation 511

Firefox 489-491

Internet Explorer 488, 491

logic errors (see logic errors)

missing curly braces 493-494

Opera 488

page loading issues 522-523

parentheses 532

poor scripting 512-513

quotes 501-502, 532

runtime errors 524-525

Safari 488

shadow variables 530-532

syntax errors (see syntax errors)

trying to references undefined variable or

function 511

typos 496, 497, 532

undefined variable error 495

watch 508, 515

watching variables (see watching variables)

Debugging with Alert 509

decisions 146

complex 218
tiered 154

decision tree 152-153

path 161
pseudocoding 158

devices, wrong-sized text and graphics 99-101
disabling code 527-529, 531

div element versus span element 371

<div> tag 346, 362
document.body.clientHeight 100
document.body.clientWidth 100

Document Object Model (DOM) 352-392
appendChild( ) method 361
changing node text 360-361
child nodes 353, 363
classifying DOM data 354
createElement( ) method 383
create TextNode( ) method 361
DOM Building Blocks 362
DOM tree 357
element attribute 354
ELEMENT node 354, 562
hierarchical tree of nodes 353
manipulating individual styles 379
nodes 353

properties 357

style property 377

types 354

visibility style property 377
properties 359
removeChild( ) method 361

the index

replacing node text with a function 368-369

TEXT node 354, 3562
top node 354

using DOM to tweak CSS styles 372-373

Web standards 365
DOM

extracting content from nodes of XML data 566

XML 549
DOM Building Blocks 362
dot operator 396-397

Duncan’s Donuts project 55-84
calculation problems 58-59
fetching data from Web pages 71
Intuitive user input 77
parseDonuts( ) function 79
processing orders 56—57
searching user input 78

string concatenation versus numeric addition 64

duplicate code, eliminating 254256
dynamically resizing images 108-109
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the index

dynamic data 538-598
Ajax (see Ajax)
HTTP request/response 561
PHP 579-584
URL encoding 585-586
XHTML 545

dynamic text decisions 370

E

ELEMENT node 354, 362

elements
1IDs 71

versus its value 76
email address validation 334
empty alert box 162
resolving 163
empty strings 72
encapsulation 472-473
error consoles 491
watching variables 516
errors
logic (see logic errors)
runtime 524-525
syntax (see syntax errors)
(see also debugging)
escape characters 503, 511, 532
limitation 511

event handlers 278

events 18
functions 272
onload 20, 105
onresize 107-109
where they come from 21

wiring through function literals 279-280

without connected code 21
(see also callback functions)

604 index

F

findSeat( ) function 206, 211, 258
Firefox, debugging 489491

Fireside Chats
bad form data 298-299
class properties versus instance properties 466
for loops and while loops 226-227
local versus global variables 172
normal functions versus callback functions 276
persistent data storage 114
poor scripting 512-513
variables versus constants 43
XHTML 546

floor() method 436, 437

for loops 192-193, 226-228
code not being called 227
infinitely looping 201
Mandango 197

forms 13,292
accessing form data 293
alert boxes (see alert boxes)
arrays 293
attributes 293
bad form data 298-299
data validation 294-296, 302

alert boxes 297

dates 315316

ZIP codes 310-312

(see also regular expressions)
entering data 295
fields 294

accessing form object 294

size 309
generating events 296
help message, clearing 309
help text element 309
HTML size attribute 309
non-empty validation 300-301
onblur event 295-297
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onchange event 295

onfocus event 295
validating length of data 305-306

functionality, separating functionality, content, and
presentation 270-271

function literals 279, 281, 282
event wiring through 279-280
onload event handler 283

function references 278, 282

functions 19, 243-288, 398

alert() 19, 297

arguments 252
limits 260

as problem solvers 246

built-in 21

callback (see callback functions)

calling 273

changeScene() 162

clearInterval() 97

custom
changeScene() 157, 367
checkWinner() 504-505
createTextNode( ) 371
findSeat() 206, 211
findSeats() 258
getSeatStatus() 267268
getTemp() 262
greetUser() 121
heat() 251, 263
mitSeats () 205
parseDonuts() 79
replaceNodeText() 369
setSeat( ) 257-258
showSeatStatus() 268-269, 272-273, 279
touchRock() 24, 122-123
validateDate() 329
validateLength() 306
validateNonEmpty( ) 300-303, 329

eliminating duplicate code 254-256

events 272

knowing when to use 249

location in code 260

missing arguments 477

naming conventions 249

the index

normal functions versus callback functions 276

nuts and bolts of 247
parseFloat() 65
parselnt() 65

decimal numbers 76
passing information 252
placeOrder() 313-314
purpose of 249, 260
referencing 273-275

replacing node text with a function 368-369

returning information 261-263

setInterval() 95, 97, 104

setTimeout() 94, 104

trying to references undefined variable or
function 511

turning into methods 441-442

validateRegEx() 326-327

versus compound statements 149

versus variables 274

G

getElementByld() method 71, 76, 101, 102, 347, 352,

358, 375
getElementsByTagName( ) method 358
GET request 554-553, 561
getSeatStatus( ) function 267-268
getTemp( ) function 262
getText() Function Up Close 567
global scope 171

global variables 169-173
script level 173
versus class properties 464

greetUser( ) function 121

H

Handling Ajax Responses 568
head of page, accessing code from 522-523
heat() function 251, 263
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help message, clearing 309 initializing data 69

help text element 309 constants 6061

hierarchical tree of nodes 353 variables 43

initializing loops 191

HTML 6-7
accessing elements 347-348, 522 initSeats() function 205, 248
callback functions 277 mnerHTML property 348, 350, 352, 364, 408
interactivity 8 setting content 349
separating HTML, JavaScript, and CSS code 270— <input> tag, disabled attribute 574
271

. . instances
size attribute 309

versus XML 542
XHTML 545

HTTP request/response 561

class properties versus instance properties 464, 466
properties and methods 454455, 463

this keyword 454

versus classes 452—453, 459

I Interactivity
HTML and CSS 8

id attribute of <div> tag 346 without JavaScript 13

identifiers 50 Internet Explorer, debugging 488, 491
capitalization 52 interpreter 86, 89, 493-494
unique 62 interval timers 93, 95, 97

IDs of elements 71 stopping 97

if/else statements 150 1Q calculator script 487497
choosing between two things 141 missing curly braces 493-494
false condition 143 typos, debugging 496
formatting 143 undefined variable error 495-496
limitations 147 iRock project

mulitple decisions 142
multiple 154
multiple else 143

100 in the iRock image size calculation 105
alert() function 19
cookie messages 129

nested 175 cookies not available 126

if statements 138, 150 cookie writing 122-123
nested 155, 158 dynamically resizing iRock 108-109
semicolon 143 emotional behavior 90-91

<img> tag 204 events 18

importing external scripts 119 greeting, specifying text for 23

indexed arrays 199, 201, 202 instant replay 27

infinite loops 201, 223 resizing 101-103
Mandango project 210 resizing browser windows 106-107

greeting users with cookies 120-121

storing data 34
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condition testing false 201
J continue statements 212
for (see for loops)
infinite loops 201, 223
initializing 191

JavaScript
classes versus CSS style classes 372
interpreter (see interpreter)

separating HTML, JavaScript, and CSS code
270-271

writing files to server 578

loop counter 213
nested loops 227
testing conditions 191
updates 191

JavaScript code while (see while loop)

browsers 13 lowerCamelCase 52, 62, 249
comments inside 173
constants (see constants) M
data types 35
downside to storing JavaScript code in external Mandango project 194220
file 125 2-D Mandango Up Close 236-237

duplicate, eliminating 254-256 better way to handle the three-seat check 217

break statements 212

identifiers 50 Code Up Close 215
importing from external files 592-593

events 18

continue statements 212

missing curly braces 493-494 findSeat( ) function 206, 211
running 88 findSeats( ) function 258
servers 89 from JavaScript to HTML 203-206

single-line comment at end 173 getSeatStatus( ) function 267-268

mnfinite loops 210
trying to references undefined variable or initSeats( ) function 205, 248

function 511

starting 13

mapping array to seat images 204
onload event handler 283
'K seat images 204
seat initialization 205
selSeat variable 206, 211

setSeat( ) function 257-258
showSeatStatus( ) function 268-269, 272-273, 279

variables (see variables)

keywords 44

capitalization 46

L solo seat searching version 209
two-dimensional arrays 231-234
length property of a string 306-307 accessing data 233
local variables 169-173 markup language 542
logic errors 510-511, 525 Master of Patterns 325
poor scripting 512-513 Math object 434, 437
loops 189242 Math Object Exposed 435
action 191 metacharacters 320-321, 324

break statements 212, 213, 224
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methods
getElementByld() 71, 76, 101, 102
knowing what script code can be put into 441
reload() 97
storing in classes 455
turning functions into 441-442

milliseconds 95, 104

mobile devices, wrong-sized graphics 99-101

N

NaN (Not a Number) 62, 69
navigator object 126

nested if/else statements 175
nested if statements 155, 158
nested loops 227

new operator 405, 413

nodes 353

changing node text 360-361
multiple children 360
properties
childNodes 357
firstChild 357
lastChild 357
nodeType 357
nodeValue 357
replacing node text with a function 368-369
style property 377
types 354, 362
visibility style property 377
No Dumb Questions
! (negation operator) 165
100 in the iRock image size calculation 105
addition versus concatenation 76
Ajax 580
request/response 561
AjaxRequest object 561
alert boxes 314
validation 309
arguments
altering 260
limit on number of 260
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Array.sort( ) method 423
arrays 234
additional data in 234
data stored in 201
indexed 201
two-dimensional 234
Blog( ) constructor’s argument list 478
blog data 548
Blog object 441
boolean operators, parentheses 219
break statements 213
browsers 89
callback functions 281
onload event handler 283
callNum variable 511
camel case and lower camel case 62
charAt() method versus indexOf{ ) method 432
child nodes 363
classes versus instances 459
class properties
versus global variables 464
versus instance properties 464
clearInterval() function 97
clients 89
controlling 89
client window 101
closing browser before timer expires 97
code separation 274
comments inside code 173
compound statements 149
inside for loops 201
connection between XML and Ajax 548
constants, when to use 49
constructors 459
cookies
names 125
shared across browsers 125
where stored 125
create TextNode( ) function 371
CSS style classes 375
versus_JavaScript classes 374
data types 49
Date object 414
sort comparison 423
debuggers 511
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debugging
Firefox 491
IE 491
difference between a normal boolean operator and a
boolean logic operator 219
difference between Web client, browser, client window,
and browser window 101
disabling code 531
div element versus span element 371
downside to storing JavaScript code in external
file 125
element versus its value 76
error console in browser 491
escape characters 511
limitation 511
events
where they come from 21
without connected code 21
explicitly setting variables and constants 49
floor( ) method versus round( ) method 437
form object 294
forms 13
fields 294
generating events 296
onblur event 296
form field size attribute 309
function literals 281
functions 398
built-in 21
knowing when to use 249
location in code 260
naming conventions 249
purpose of 249, 260
referencing 274
versus compound statements 149
versus variables 274
GET and POST requests 561
getElementByld( ) method 76, 352, 358, 375
getElementsByTagName( ) method 358
global variables
script level 173
versus local variables 171
help message, clearing 309
help text element 309
HTML <strong> tag in XML 572

the index

HTML size attribute 309
identifiers, unique 62
if/else statement
false condition 143
multiple else 143
infinite loops 201
interactivity without JavaScript 13
interpreter 89
interval timers 97
stopping 97
JavaScript code
browsers and 13
servers 89
single-line comment at end 173
starting 13
knowing what script code can be put into methods
441
loop counter 213
loops
code not being called 227
condition testing false 201
Math object 437
NaN (Not a Number) 62
nested if statements 158
nested loops 227
NOT operator 219
null 165
object-oriented 461
objects
constructors 405
data types 398
dot operator 398
new operator 405
properties and methods 398
onload event 105
onload event handler 283
onmouseout event 375
onmouseover event 375
parselnt() function and decimal numbers 76
permanent cookies 125
PHP 580
placeOrder( ) function 314
prototype objects 459
pseudocoding 158
quotes and apostrophes 21
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No Dumb Questions (continued)

ready state and status of an Ajax response 572

regular expressions 324
empty data 329
metacharacters 324
resizing iIRock 101
<script> tag 13
searching for more than one substring 432
security 13
semicolon in comments 173
semicolon in if statement 143
setInterval( ) function 97
shadow variables 531
Stick Figure Adventure, variables 149
storing data on server versus cookies 125
strings as objects 432
switch/case statement 179
this keyword 309, 405, 459
timers 97
toLowerCase( ) in searchBlog( ) function 432
toString( ) method 423
trying to add strings to numbers 76
trying to references undefined variable or
function 511
typos, debugging 497
undefined versus not defined 497
undefined versus null 497
URL encoding 586
variables
inside compound statements 173
uninitialized 49
when to use 49
while loops 227
width and height CSS style properties 105
YouCube blog addition script 586
YouCube project
Add button 586
adding a new blog entry 586
Blog object 408
innerHTML 408
Show All Blog Entries button 408
storing signature in property 464

non-empty validation 300-303

610 index

NOT operator 219
null 165

missing function arguments 477
versus undefined 497

number data type 35

numbers
converting text to number 65
trying to add strings to 76
numeric addition 64, 69, 76

0]

object-oriented 461

object-oriented design (OOP) 460, 461, 465, 467,
470475

object-oriented script 399
object literals 413

objects 395
arrays as 420
Blog object 404, 406, 408, 412413
capitalization 459
constructors 402403, 405
converting to text 415417
custom 400401
custom (see custom objects)
data types 398
Date object (see Date object)
dot operator 396-397
extending 467470
Math object 434
new operator 405, 413
properties and methods 396, 398
prototype 456-457
searchable 426427
String object (see String object)
strings as 432
toString( ) method 416
within objects 413

onblur event 295-297

bad form data 298-299
validateNonEmpty( ) function 301
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onchange event 295

bad form data 298-299
one-shot timers 93
onfocus event 295
onload event 20, 105, 278
onload event handler 280, 283
onmouseout event 375
onmouseover event 375
onresize event 107-109
Opera, debugging 488

organizational object 434

P

page loading issues 522-523
parentheses
boolean operators 219
debugging 532
parseDonuts( ) function 79
parseFloat( ) function 65
parselnt() function 65, 77
decimal numbers 76
PDAs, wrong-sized graphics 99-101
persistence 112-115
clients versus servers 116
phone number validation 333
PHP 579-584
running scripts 581-582
placeOrder( ) function 313-314
placeOrder( ) function Up Close 314
POST request 554-555, 561

presentation, separating functionality, content, and

presentation 270-271
problems, breaking down 244-245
prototype objects 456-457, 459, 468-469
pseudocoding 158

Q

quantifiers 322-323

quotes 21
debugging 501-502, 532
escape characters 503, 511

R

radio call-in script 498-499
alert boxes 507-508
callNum variable 507-508, 511
checkWinner( ) function 504-505
debugging quotes 501-502
how the code is supposed to work 499

random( ) method 436
random numbers 434-437
learning more 437

Ready Bake JavaScript

parseDonuts( ) function 79

touchRock( ) function 24
regular expressions 318-337

$ 320

() 322

* 322

+ 322

. (dot) 320

? 322

\d 320

\s 320

\w 320

~ 320

{min,max} 329

{n} 322

character classes 336

email address validation 334-337

empty data 329

escaping special characters 336

forward slashes (//) 320

metacharacters 320-321, 324

phone number validation 333
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regular expressions (continued) setTimeout( ) function 94, 104
quantifiers 322-323 shadow variables 530532
validating data with 326-327 showSeatStatus( ) function 268 269, 272 273, 279

ZIP codes 319 hod 420-4921
reload( ) method 97 ot metod TS
sorting 418-423

reloading pages, clearing variables 111 ]
compare( ) function 421

repetition (see loops) function literals 422

replaceNodeText( ) function 369 span element, versus div element 371

request methods 554 <span> tag 302, 362

resizing images 99-109 Stick Figure Adventure Code Up Close 351
dynamically 108-109

Return Exposed 264 beginning 151

return statement 262-264, 269 changeScene() function 157, 162, 367
reusable tasks 254-256 comments 166, 167
round( ) method 437 compound statements 148
createTextNode( ) function 371
runtime errors 524-525 CSS style classes versus JavaScript classes 374

Stick Figure Adventure project 144-171

curScene variable 146
S decision tree 152—153, 382-383, 387
Safari, debugging 488 gj;}; d(l)fi ding 158
scope 169, 170 decision variable 146
global 171 div element versus span element 371
scripting 244 DOM (see Document Object Model)

script level, global variables 173 dynamic text decisions 370

empty alert box 162

scripts, importing external 119 resolving 163

<script> tag 13, 119, 592 empty options 376
searchable objects 424432 id attribute of <div> tag 346
security 13 if/else statements 154
if statements 155
semicolon innerHTML property 348-350
comments 173 interactive options 371
if statement 143 manipulating individual styles 379
servers manufacturing HITML code 384
JavaScript code 89 replacing node text with a function 368-369
persistence 116 tiered decisions 154
storing data on versus cookies 125 unfolding the story 380-381
setInterval( ) function 95, 97, 104 user decisions 146

variables 149

setSeat( ) function 257-258 revisiting 170
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storing data
constants (see constants)
data types 35
variables (see variables)

string boundary 502

String object 413

charAt( ) method 426
versus indexOf{ ) method 432

indexOf{ ) method 426427
length 426
searching within 427
toLowerCase( ) method 426
toUpperCase( ) method 426

strings
as objects 432
concatenating 64, 69, 76
debugging quotes 501-502
empty 72
escape characters 503
length property 306-307
searching for more than one substring 432
trying to add to numbers 76
within strings 426

structure 6-7

style 6-7

style class 302

style object 102—104

substrings 426

switch/case statements 143, 177-180
break statements 178, 179
curly braces 178
default branch 178
Switch Exposed 180

Switch Exposed 180
syntax 51

syntax errors 500, 525
poor scripting 512-513

T

tabular data 233

tasks, reusable 254-256

text, converting to number 65
text data type 35

TEXT node 354, 362

this keyword 300, 309, 375, 403, 405, 459
Blog object 451
instances 454
tiered decisions 154
timers 88
closing browser before timer expires 97
delay 94-96
milliseconds 95
interval 93, 95, 97
one-shot 93
setting 94
time of day 97
understanding 92

toString( ) method 416, 423
touchRock( ) function 24

cookie writing 122-123
2-D Mandango Up Close 236-237
two-dimensional arrays 231-234

2-D Mandango Up Close 236-237
accessing data 233

typos, debugging 496, 497, 532

U

unary operator 219

undefined
versus not defined 497
versus null 497

undefined variable error 495—496

unique identifiers 62
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URL encoding 585
spaces 586 W
user decisions 146
decision tree 152—-153
path 161

pseudocoding 158
tiered decisions 154

watching variables 508, 515
error consoles 516
when it’s not enough 526-527
Watch it!
= versus == 164
break statements 179
concatenating strings 64

user input 4-5
intuitive 77

searching 78 const keyword 46

trusting 83 cookies 124

‘ 7 CSS style classes versus JavaScript classes 372
Date methods 417
validateDate( ) function 329 id attribute 346

validateLength( ) function 306 regular expressions, escaping special characters 336

validateNonEmpty( ) function 300-303, 329 timer delay 95

validateRegEx( ) function 326-327 validating dates 329
while loops 223
ZIP codes 312

Web client (see clients)

resizing images 109

validation, data (see data, validation)

variables 40

clearing 111

creating blank 44 Web pages

data types 45 element versus its value 76
explicitly setting 49 fetching data from 71
global 169-173 interactions 86-87

inside compound statements 173 reloading 111

local 169-173 Web scripting 244

local and global variables with same name 530-531 Web standards 365
location in code 168
NaN (Not a Number) 62
scope (see scope)

while loops 222-229
code not being called 227

shadow 530-5392 width and height CSS style properties 105

Stick Figure Adventure, revisiting 170 worms 124

trying to references undefined variable or

function 511 X

undefined variable error 495-496

uninitialized 49 XHTML 545-546

versus constants 43 XML

versus fucntions 274 Ajax 549

when to use 49 blog data 547
var keyword 44 connection between XML and Ajax 548
viruses 124 DOM 549
614  index
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extracting content from nodes of XML data 566 calling class methods 474
HTML <strong> tag 572 class-owned methods 455458
tagging custom data 543 converting objects to text 415417
versus HTML 542 Data object, shortFormat( ) method 592
XHTML 545 Date object 410411

xml file extension 544 accessing parts of a date 417

dynamic data 538-539

extending objects 467470

extracting content from nodes of XML data 566
handleRequest( ) function 569-570

HTML <strong> tag in XML 572

importing JavaScript code from external files 592-593
injecting with Ajax 550-551

innerHTML 408

modular date formatter 592

XMLHttpRequest object 552-556, 560
abort() 552
complexity 553
GET or POST request 555
making less painful 556
onreadystatechange 552
open() 552
readyState 552
response Text 552

objects
responseXML 552

constructors 402-403

send() 552 custom 400401
status 552 within objects 413
order of blog entries 408-410
Y PHP 579-584

running scripts 581-582

YouCube project 399-448 random blogs 433 438

Add' buFton 586 search feature 424432
adding images 476-479 Show All Blog Entries button 408
adding new blog entry 585 sorting 472-473

images 586 turning functions into methods 441-442

adding signature property to Blog class 460-465
Ajax 541-571

Ajax request 563-564

auto-filling blog data 590-591

blog addition script 586

updating blog from browser 577-584
URL encoding 585
spaces 586
YouCube Up Close 407

blog data 547-548 Z
XML 547
Blog object (see Blog object) ZIP code validation 310-311

blog sorting 418-423
buttons 573-576
disabling 574-576

regular expressions 319
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