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1 using ajax

+*  Web Apps for a New
* PP Generation *

T'll just take a little nap
while I'm waiting for my
web app to respond...

Tired of waiting around for your page to reload?

Frustrated by clunky web application interfaces? It's time to give your web apps that
slick, responsive desktop feel. And how do you do that? With Ajax, your ticket to
building Internet applications that are more interactive, more responsive, and easier
to use. So skip your nap; it's time to put some polish on your web apps. It's time to

get rid of unnecessary and slow full-page refreshes forever.

this is a new chapter 1
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old-fashioned web apps

Web pages: the old-fashioned approach

With traditional web pages and applications, every time a user clicks on
something, the browser sends a request to the server, and the server responds
with a whole new page. Even if your user’s web browser is smart about
caching things like images and cascading style sheets, that’s a lot of traffic
going back and forth between their browser and your server... and a lot of
time that the user sits around waiting for full page refreshes.

The user elicks

somc{hing on

Your Page. Q

—m

e b\rowsev
sends g request
he sevvey.,

/_/——3'

The sevver SCV\ds bad‘

a2 whole new pages
with all the thanged

\,&oma’don-

The user C\\Cks
Somt‘{’,‘\\hg else.

The browser sends

anothey vequest o
he sevvey.
Most of the Lime, only a single line or image is
Lh:nging... but there's still a complete page vefresh.
e — Pnd the server
ROLL VEVTRARIA sends batk another
: whole page---
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using ajax
Web pages reinvented
Using Ajax, your pages and applications only ask the server for what they
really need—just the parts of a page that need to change, and just the parts
that the server has to provide. That means less traffic, smaller updates, and
less time sitting around waiting for page refreshes.
With Ajax, the browser only sends and receives
the parts of a page that need to change.
. ' ates
This time, your pages tode tre
a syccial rcqucs{ objtﬂ{i that the
browser sends to the server:
@\L
geivetai  The sevver updates
B the vequest object...
dogsv\"t
L Ajan, the user €2
‘c\v;vc Jr;)) sukfer page th\(ders
or lots of waiting arou™ J(,\\c @
Ehey can even keep wird
o hile the Yeo\ucsjc is .and your tode tells the
P2 essed: D~ browser o update enly the
being ¥ Par{;s of the page that
have thanged.
Sometimes the browser doesn’t have to
talk to the server at all. The stript ¢an update the _
The browser ealls  image vithout. the server—side
The user elicks — a tunction in program at all
somcfhins. Your SC\riP{; ‘Filc.

The seript Lells the browser
how 4o update the page... all
without a page vetresh. you are here » 3
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ajax is a methodology

Okay, I get that Ajax makes web pages
respond faster, but what exactly is it?

Ajax is a new way of using
existing technologies.

Ajax isn’t a whole new technology that you
have to learn, like CSS or JavaScript, or a set
of graphics techniques you’ll need to crack
open PhotoShop to accomplish. Ajax is just a
new way of thinking about how to do what
you’re already doing, using technologies
you probably already know.

The browser sends
rc:\ucs{'} and SCB
vesponses trom a
web server.

[f—

Your Page ¢an
use images, Flagh,

anima{:ions, Silv i
or any{;hing el o

S€ You
want or need. !
1 <htmb> 2
</html>
XHTML files scripts style sheets other
resources
Most web programmers and designers are alveady
using some, or even all, of these tethnologies.
4 Chapter 1
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using

So what makes a page “Ajax”?

Ajax is a way of designing and building web pages that are as interactive and
responsive as desktop applications. So what does that mean for you? You
handle things at the client’s browser whenever you can. Your pages make
asynchronous requests that allow the user to keep working instead

of waiting for a response. You only update the things on your pages that
actually change. And best of all, an Ajax page is built using standard Internet
technologies, things you probably already know how to use, like:

® XHTML
® (Cascading Style Sheets
® JavaScript

An gsyncluronous
rec[uest isa
rec[uest that
occurs behind
the scenes.

Ajax applications also use a few things that have been around for a while but
may be new to you, like:

®  The XwmltttpRequest
® XML & JSON
® The POM

Your users can
keep working
while the
reo[uest 15

taking place.

We'll look at all of
these in detail before

we've through.

therejare no
Dumb Questions

Q,: Doesn’t Ajax stand for “Asynchronous JavaScript and
XML"?

A: Sort of. Since lots of pages that are considered “Ajax”
don’t use JavaScript or XML, it's more useful to define Ajax as a
way of building web pages that are as responsive and interactive
as desktop applications, and not worry too much about the exact
technologies involved.

Q,: But aren’t all web pages asynchronous? Like when
a browser loads an image while I'm already looking at the
page?

- Browsers are asynchronous, but the standard web page
isn't. Usually when a web page needs information from a
server-side program, everything comes to a complete stop until
the server responds... unless the page makes an asynchronous

request. And that’ what Ajax is all about.

Qj What exactly does “asynchronous” mean? .

Q— But all Ajax pages use that XMLHttpRequest object,
A- In Ajax, you can make requests to the server without right?
making your user wait around for a response. That's called an
asynchronous request, and it's the core of what Ajax is all
about.

A: Nope. Lots do, and we'll spend a couple of chapters
mastering XMLHt tpRequest, butit's not a requirement. In
fact, lots of apps that are considered Ajax are more about user
interactivity and design than any particular coding technique.
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rob needs your help

Rob’s Rock 1’ Roll Meworabilia

Meet Rob. He’s put all his savings into an online rock n’ roll
memorabilia store. The site looks great, but he’s still been getting
tons of complaints. Customers are clicking on the thumbnail images
on the inventory page, but the customers’ browsers are taking forever
before they show information about the selected item. Some of
Rob’s users are hanging around, but most have just stopped coming
to Rob’s online shop altogether.

When the user ¢licks
an item, a bigger

This pane Fi'i:uv? of the image
tontains is displayed heve...
£humbnails of kh <par—

the items Rob

has for sale. ..and the details

STRF about the item
\re/shown heve.

I'm desperate... but I can't
afford a more powerful server or
a team of web experts.

Ajax pages only talk to the
server when they have to...
and only about what the

server knows. u}

The problem with Rob’s site isn’t that '+
his server is too slow, but that his pages
are sending requests to the server all

the time... even when they don’t need to.

6 Chapter 1
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% ! Here’s what Rob’s online store does right now. What's

wrong with this picture?

The browser sends
the selected item's [D
to the server.

)

The user elicks
2 thumbnail: \

The sevver sends
baﬂk a new Faac‘
with the selecfed
item’s inﬁo\rma‘l:ion

\

The user ¢licks
another thumbnail.

The browser sends
Lhe new item's D
4o the server:

The server sends
{_; ba(ik ano'l:hcr wholc
The user g new page.
tived of waiting ’ )l

and does

SOmC‘{',hihs else...

How would Ajax change this diagram? Write down what
you think should happen on Rob’s site.

you are here » 7
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asynchronous apps do more than one thing at once

pen your penci
&Iutwn Your job was to think about how Ajax could help save

Rob’s site... and his business. With Ajax, we can completely

remove all the page refreshes on his inventory page. Here’s
what that would look like:

Clicking an image ¢alls 3

. The funeti

| J A unttion tlreafc
The user chs aserpl fnction 2 vequst ek thot
The wer 2 — asks the server for 3

destription of the item.

e/
7

The funttion also  The browser
changes the image sends the

o mateh the request. objest
selected item. to the server, .
is)’hdhkonOus'yI)

—_—

behind the stenes.

The browser vequests the new image
Lrom the sevver... but that's not
something Your page worvies about.

Only the part

of the page that
ackually ehanged

is uydatcd... but
the user still sees
a new image and
the seletted item’s
deseviption.

The server vet
e =— the new image ::;s

3 vesponse 1o the

vequest to the

U
user's browser.

QBUI.I.ET POINTS

m  Asynchronous requests allow more than one thing to happen at the same time.
m  Only the part of a web page that needs to change gets updated.

m The page isn't frozen while the server is returning data to the browser.

8 Chapter 1
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using

— agdharpen your penci
.
. Put a checkmark next to the benefits that you think Ajax
can provide to your web applications.

The browser can request multiple things from the server at the same time.
Browser requests return a lot faster.

Colors are rendered more faithfully.

Only the parts of the page that actually change are updated.

Server traffic is reduced.

Pages are less vulnerable to compatibility issues.

The user can keep working while the page updates.

Some changes can be handled without a server round-trip.

Your boss will love you.

O O0o0odododaogad

Only the parts of the page that actually change are updated.

BRANN
]
ANE eARREL L
Not all pages will reap every benefit of Ajax. In fact,
some pages wouldn’t benefit from Ajax at all. Which

of the benefits that you checked off above do you
think Rob’s page will see?

9
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ajax app benefits

_ rpen your pencil
J &Iu‘ﬁon Remember, not every page is going to see all these benefits...

With asynthronous vequests, you tan make sure the browser works behind the
stenes, and avoid interrupting your users with full—yagc vefreshes.

The browser can request multiple things from the server at the same time.

This is only true sometimes. The speed of a vequest i
. e s i quest and vesponse depends on what the
‘[- veturning. And it's possible to build Ajax pages that are slower than £raditional pages. e

Browser requests return a lot faster.

: Color vendering is dictated by
Colors are rendered more faithfully. </ |, = ../ onitor, not your app-

Only the parts of the page that actually change are updated.

[¥'s possible to make smaller, move foeused vequests with A\)ax. Be careful,
though... it’s also easy to make a lot more vequests—and intrease traffic—
because you tan make all of those vequests asynchronously.

Server traffic is reduced.

4 KU K

Betause Ajax pages vely on tethnologies in addition 1o XHTML,

Lomya{:ibili'(:\/ issues tan aclcually be a l_Jiﬂﬂs\r problem with Ajax.
(\ Test, test, test your apps on the browsers Your users have iis{:allcd.

Pages are less vulnerable to compatibility issues.

Sometimes You want a user 1o wait on the server’s vesponse, but that doesn’{-: mean You
can't still use Ajax. We'll look at synehronous vs. asynthronous vequests move in Chapter 5.

The user can keep working while the page updates.

Handling things at the browser tan make Your web
application feel more like a desktop applitation.

Some changes can be handled without a server round-trip.

£ you use Ajax in a way that helps your apps, the boss
f will love you. But you shouldn’t use Ajax evecywhere...
Your boss will love you. more on that later.

KB & K O

Only the parts of the page that actually change are updated.
\ Ves, this is the second time this shows up in the list. [£'s that important!

10 Chapter 1
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...but Howard said there's be
much less traffic this way.

therejare no
b Questions

Q,: First you said Ajax was the web reinvented. Now it’s
increasing server traffic. Which is it?

A: Sometimes it's both! Ajax is one way to make requests, get
responses, and build responsive web apps. But you've still got to be
smart when deciding whether an asynchronous request or a regular
synchronous request would be a better idea.

Q: How do | know when to use Ajax and asynchronous
requests, and when not to?

A: Think about it like this: if you want something to go on while

your user’s still working, you probably want an asynchronous request.

But if your user needs information or a response from your app
before they continue, then you want to make them wait. That usually
means a synchronous request.

using ajax

Well, yes, dear, unless

everyone decided they'd try the
same approach. Now look at the
mess we're inl What a jam.

Q,: So for Rob’s online store, since we want users to keep
browsing while we’re loading product images and descriptions,
we’d want an asynchronous request. Right?

A: Exactly. That particular part of Rob’s app—checking out
different items—shouldn't require the user to wait every time they
select a new item. So that's a great place to use Ajax and make an
asynchronous request.

Qj And how do | do that?

A: Good question. Turn the page, and let's get down to actually
using Ajax to fix up Rob’s online store.

you are here » 11
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rob’s ajax road map

Ajax and rock n’ roll in 5 steps

Let’s use Ajax to fix up Rob’s online store, and get his impatient customers back.
We’ll need to make some changes to the existing XHTML page, code some
JavaScript, and then reference the script in our XHTML. When we’re done, the
page won’t need to reload at all, and only the things that need to change will get
updated when users click on the thumbnail images.

Here’s what we’re going to do:

© Modify the XHTML web page
We need to include the JavaScript file we’re going to write and
add some divs and ids, so our JavaScript can find and work
with different parts of the web page.

{:humbnaﬂs.‘)s will eontain

sunction ] .= the JavaSeript eode we

We'll group the getDetail write for handling ¢licks on

Lhumbnails into the ﬂ‘“”'b"ail imaacs and

a <div>, so our {aik:s;ﬂ Rob’ic server 4o

JavaSevipt ean il 9et detailed informati

locate them on the inventory.html 1o tao to thumbnails.js about eath item. -
A Well use a <sript> 139

page easily- ~__ = vebevente {,‘hw,\\,“ai\s.:)s n

owe XHTML page:

e Write a function to initialize the page
When the inventory page first loads, we’ll need to run some JavaScript
to set up the images, get a request object ready, and make sure the
page is ready to use.

This tells the
browser to vun the
'm‘.{;Pagc() Lunetion
as soon as the Page
loads wp-

A
window.onload = initPage; ) L () 4o initialize
te tode in initPage nitl
function initPage () { We'll write eo ’

u all £he thumbnail images, and set wp

// setup the images onClick event handlers for eath image.

// create a request object

12 Chapter 1 thumbnails.js
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using ajax

e Write a function to create a request object

We need a way to talk to the server and get details about each piece of
memorabilia in Rob’s inventory. We’ll write a function to create a request object to
let our code talk to the server; let’s call it createRequest (). We can use that

treateReaquest() is @

onthitk cjzenhs function whenever a thumbnail is clicked to get a new request started. whility Lunction wc,lll:

Lrigaer he ) use over and over.

iee%g@‘.\s() 26“):{:8“5() will eall £he eveateRequest() eveates a basic, generie
\mCJC\OV\-

( unttion to 5:‘[: a reu\ucs{: objeet. \K rco\uchc ob")c et
function

|{getreaits0_|

- thumbnails.js
crca{:cRequest( ) veturns

a request object Lo
ontlick ‘Fuhc{)ion ‘l:oous:.w

thumbnails.js

e Get an item’s details from the server

We’ll send a request to Rob’s server in getDetails (),
telling the browser what to do when the server responds.

3

. The vequest ob\')cd‘, has
thumbnails.js information about what
tode should vun when the A” We need d
sevver vesponds. uPdate the im aa:#’
) ) ) thange that s is
© Display the item’s details Property. T, 9e's sre
i "
We can change the image to display in getDetails (). Then, we “I"” handle cv"yé:;:s"
need another function, displayDetails (), to update the item’s else for us. 9
description when the server responds to our requests.
R The event handler thanges
i 7 out the image...
~--a,nd another funetion
thumbnails.js we'll write ean take the
server’s information and
display it on the web page.
you are here » 13
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modify rob’s xhtml page

Step 1: Modify the XHTML

Let’s start with the easy part, the XHTML and CSS that
create the page. Here’s Rob’s current version of the inventory

page with a few additions we’ll need: inventory.html
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" You need to add a
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd"> ‘f‘krOMCfo thumbnails. is.
<html xmlns="http://www.w3.org/1999/xhtml"> That's the seript we'll be
<head> writing in this ¢hapter.

<title>Rob's Rock 'n' Roll Memorabilia</title>
<link rel="stylesheet" href="css/default.css" />
<script src="scripts/thumbnails.js" type="text/javascript"></script>
</head>
<body>
<div id="wrapper">
<img src="images/logotypeLeft.png" alt="Rob's Rock 'n' Roll Memorabilia"
width="394" height="91" id="logotypelLeft" />
<img src="images/logotypeRight.png" alt="Rob's Rock
width="415" height="92" id="logotypeRight" />
<div id="introPane">
<p>Are you looking for the perfect gift for the rock fan in your life?
Maybe you want a guitar with some history behind it, or a conversation
piece for your next big shindig. Look no further! Here you'll find all

'n' Roll Memorabilia"

sorts of great memorabilia from the golden age of rock and roll.</p>
<p><strong>Click on an image to the left for more details.</strong></p> i\
</div> K\_J This <div> holds the smalh
<div id="thumbnailPane"> clickable imaoes-
<img src="images/itemGuitar.jpg" width="301" height="105" alt="guitar"
title="itemGuitar" id="itemGuitar" />
<img src="images/itemShades.jpg" alt="sunglasses" width="301" height="88"
title="itemShades" id="itemShades" />
<img src="images/itemCowbell.jpg" alt="cowbell" width="301" height="126"
title="itemCowbell" id="itemCowbell" />
<img src="images/itemHat.jpg" alt="hat" width="300" height="152"
title="itemHat" id="itemHat" />
</div>
<div id="detailsPane">
<img src="images/blank-detail.jpg" width="346" height="153" id="itemDetail" />
<div id="description"></div>

</div>
</div> /7’1
</body> Mk“\vu£i£6m

</html>  dekails in heve wi h
our JavaSeript

This <div> is wheve details
about each item should go.

| It’s time to get the samples and get going.

Download the examples for the book at
www.headfirstlabs.com, and find the chapter01
folder. Now open the inventory.html file in a text

14 Chapter 1 editor, and make the changes shown above.
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using ajax

,?ODO

Rob's Rock 'n' Rol Meorail i

@ repc feeen.

This is the tastading

style sheet for Rob's

page. We'll use the id

values on the <div> “~— =
clements o style the

page, and also later in

our JavaSevipt code.

There’s a lot more C’SS\
Fu Can see the complete
ile b\/ down'oading the

examples £rom the Head
Fivst Labs web site. “

ead®riians. Lo, ooois/ M an ioall ] - Gl - Q
£ Modity the xurm.
[ witialize the page
O ¢reatea request opject

Are-you logkong Tor She Perfecs gL Ror Lher rock fan in
O I WD YOU AT & FUTAN WIEh 3T Dy
Befing L. of § CaTvRTaLEn pie for yas et big

O Get the items detaic
O visplay the detaris

ey, Lock g Auarsher | tere poull find il sorsy of

e meroratia fran the paden ape of rck and rail

Ciick on an image (o the lef for mone Gecaile. (\

ve's d short
\j:rs'\ch 0‘(: the sh\’s
from pages |2 and
|3 that we ean v
to wovrk H’WWS\‘
Rab's page:

Start out with no
item detail and a
blank avea for Lhe
item’s dCSLViF'(:ion

10 90 in when
somc‘l:hing's seleeted.
body {
background: #333;
font-family: Trebuchet MS, Verdana, Helvetica, Arial, san-serif;
margin: 0;
text-align: center;
}
p { font-size: 12px; line-height: 20px; }

a img { border: 0; }

#wrapper {

background: #750505 url('../images/bgWrapper.png') 8px 0 no-repeat;

border: solid #300;
border-width: 0 15px 15px 15px;
height: 700px;
margin: 0 auto;
& ...etc...
T
rocknroll.css
you are here » 15
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window.onload occurs first

To Do

K2 odify the
—> [ mitialize the page
[0 reatea request object

Step Z: Initialize the JavaScript

We need to create the thumbnails. js file, and add a JavaScript
function to set up the initial event handlers for each thumbnail image in
the inventory. Let’s call that function initPage (), and setitto run O Get thetens details

as soon as the user’s window loads the inventory page. 3 visplay the details J

WU The initPage() function should
9et called as soon as Lhe browser
eveates all the objetts on the page.

\/

initPage() sets up the onlick
behavior for eath of the .
thumbnails in the inventory. thumbnails.js

To set up the onclick behavior for the thumbnails,
the initPagel) function has to do two things:

o Find the thumbnails on the page
The thumbnails are contained in a div called “thumbnailPane,” so we can find that
div, and then find each image within it.

e Build the onclick event handler for each thumbnail
Each item’s full-size image is named with the title of the thumbnail image
plus “~detail”. For example, the detail image for the thumbnail with the title
FenderGuitar is FenderGuitar—-detail.png. That lets us work out the
name of the image in our JavaScript.

The event handler for cach thumbnail should set the src tag for the detail image (the
one with an id of “itemDetail”) to the detail image (for example, FenderGuitar-
detail.png). Once you've done that, the browser will automatically display the
new image using the name you supplied.

16 Chapter 1
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using ajax

1

Code Magnets

r [ The code for the initPage function is all scrambled up on the fridge. Can
you put back the pieces that fell off? Remember to set an event handler
to run the initPage() function when the user’s window loads, too.

#ﬂ%
-

d the full-size image name

") .src

itemDetail

document. getElementById (&

getDetails (this. title)

r each image

// set the handler fo

-
images/' + this.title 4

~detail. jpg: ;

In an event handler, like ontlick,

you ean get a vefevence o the
objeet the event otturved on
h
with the “this” keyword. yousrenere 1
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initPage() sets up the page

Code Magnet Solution

This sets initPage() wp to

)
vun onte the users browser

loads the page:

l window.onload = initPage; ' - go‘:fo:’”‘l)ﬁo;.ﬁ:i: :‘i"f
fon ini o unchions w1 Gt b g, "
on the XHTML page.

| thumbs = document.getElementById("thu.mbnailPane") .getElementsByTagName("img") ;

These are the s

- . ame ids we used
‘ // set the handler for each image ' n the CSS ¢, style the Page.

/\ We want 4o do +his onte

for (var i=0; i<thumbs.length; i++) { or every thumbnail.

image = thul'nbs[i] .

JavaS::riPJc lets : .
: ti ; you define funct
Wc oyt el fctoe

function O {

i is ¢li hat
When an image is chckcd,-{
imac;c'svl:i{lc is used to Fiqure out
fhe dekail image’s URL-

Qﬂhs.titlen '-detail.jpg’;

document .getElementById ("itemDetail") .src = detailURL;

image.onclick =

// find the full-size image name

This function is
vun whenever 3

thumbnail image

is clieked. getDetails (this.title);
}
il changes the
ik on a {;\\um\)hal'
&/ Don't forget all the %\eiam"a‘b"‘ - a&ﬁ “ti’wa?faii‘“
. . closin5 brackets, or Your Lhe browser disY\A\{s e n
JavaSeript won't vun.

18 Chapter 1

Chapter 1. using ajax

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 1. using ajax Page19 Return to Table of Contents

using ajax
Create thumbnails.js, add the initPage() function, and
give the inventory page a whirl.
Create a file named thumbnails. js in a text editor. Add the code
shown on page 18, and then load inventory.html in your browser.
initPage () should run when the page loads, and you're ready to try
out the detail images...
Clik heve...
.and an image is displayed heve.
T B )
Shhe item’s details won’{
i T-; P Yet, but e
IhT image should appear.
To Do
52" Update the xumt
{4 miitialize the Javaseript
You ¢an theek anO{',\\C; . O createarequest object
S
kem oﬂ’: the T{c; Y;Y‘asc g [T Get the ftens detajls
inven )
for Rob's in O gl the ot
you are here » 19
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request objects are browser-specific

To Do

B Mody the i
& witidlize the page

Step 3: Create a request object

When users click on an item’s image, we also need to send a request
to the server asking for that item’s detailed information. But before we

[0 reate a request object
can send a request, we need to create the request object.

LT Get the items detag
The bad news is that this is a bit tricky because different browsers [T oiplay tre detail
create request objects in different ways. The good news is that we can

create a function that handles all the browser-specific bits.

Go ahead and create a new function in thumbnails. js called
createRequest (), and add this code:

E.Ea Reapy Bake

Ready Dake tode is tode

fhat you can just Jf"l)\"
. function createRequest () { o
in and use-- bu 0'{‘38 4 This line tries 4o ereate 3
wor'rY, Yo Il undevstan try request object, . e
Il of this in \')usjc another / ‘ quest o ﬁ“‘ ) but it won't work
al o or every browser {;\/Pc,
cha\,{;ﬂ or two- request = new XMLHttpRequest();
i a9ai
} catch (tryMs) { The first approath m:«? S{Z-{ZE -
try { £— using 3 difbevent type oF o0)e 2
request = new ActiveXObject ("Msxml2.XMLHTTP") ;
) ither
} catch (otherMs) { That didn't work{:h )
try so {-x\l one move \ 9
request = new ActiveXObject ("Microsoft.XMLHTTP") ;
} catch (failed) {
request = null;
) 1£ the code gets here, nothing
This either veturns a ) worked. Retuen a null so that
‘rcﬂ\uCS‘{: ob\')cc{',, or “null’ \ the Ca”in5 tode will know there
if nothing worked. was a problem.
—== return request;
}

thumbnails.js
20 Chapter 1
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May I have an
XMLHTTPRequest?

May T have an
XMLHTTP object from
the Msxml2 library?

May I have an
XMLHTTP object from
the Microsoft library?

using

t}]ere are no °
Dumb Questions

Q: Am | supposed to understand all of this?

A: No, you're not. For now, just try to get a general idea of how
all this looks and the way the pieces fit together. Focus on the big
picture, and then we’ll start to fill in the gaps in later chapters.

Q: So what’s an XMLHttpRequest?

A: XMLHttpRequest is what most browsers call the
request object that you can send to the server and get responses
from without reloading an entire page.

Q: Well, if that's an XMLHttpRequest, what'’s an
ActiveXObject?

A: An ActiveXObject is a Microsoft-specific
programming object. There are two different versions, and
different browsers support each. That’s why there are two
different code blocks, each trying to create a different version of
ActiveXObject.

Q: And the request object is called XMLHTTP in a Microsoft
browser?

A: That's the type of the object, but you can call your variable
anything you'd like; we've been using request. Once you
have the createRequest () function working, you

never have to worry about these different types again. Just call
createRequest (), and then assign the returned value to
a variable.

Q: So my users don’t need to be using a specific browser?

A: Right. As long as their browsers have JavaScript enabled,
your users can be running any browser they want.

Q: What if they don’t have JavaScript enabled?

A: Unfortunately, Ajax applications require JavaScript to run.

So users who have JavaScript disabled aren’t going to be able

to use your Ajax applications.The good news is that JavaScript is
usually enabled by default, so anyone who has disabled JavaScript
probably knows what they're doing, and could turn JavaScript
support back on if they wanted to use your Ajax app.

21
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lots of ajax is just javascript

To Do

B Modify the xum
& witialize the page

Step 4: Get the itewm’s details

Once a user clicks on an item in the inventory, we need to send a request

to the server and ask for the description and details for that item. We’ve (reate a request object

got a request object, so here is where we can use that. =2 [] 6et the ftem's detajls

And it turns out that no matter what data you need from the server, the LI Display the detaiis

basic process for making an Ajax request always follows the same pattern: 1

@ Get a request object

We've already done the work here. We just need to call
createRequest () to get an instance of the request
object and assign it to a variable.

— | createRequest() g
rea’rekequesf()
— —_— ==

thumbnails.js

The crea{cRealuesf() fune

a "Cﬂucsf bi
aetDetaioys.r ot on

tion returns
¥ tode in

Can use o Lg)k to the server-

@ Configure the request object’s properties

The request object has several properties you’ll need to set.

You can tell it what URL to connect to, whether to use GET

or POST, and a lot more... you need to set this all up before

youmake your request to the server You tan tell your vequest
object where +o make its

&= vequest, intlude details

the sevver will need to

vespond, and even indicate

that the vequest should

be GET or POST.

imagelP=escapelimageName) h

url="getPetails.php?imageld=" + imagell;

open("GET", url, true);

22 Chapter 1
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using ajax

@ Tell the request object what to do when the
server responds

So what happens when the server responds? The browser looks at
another property of the request object, called onreadystatechange.
This lets us assign a callback function that should run when the

server responds to our request.

imagell=escapelimageName) h The Property’s value

- - .. hould be th
- 7 ” . s e the name of
Url="getPetails.phplimageld=" + imagelD: wnetion Lo vun wmee ’chac

) .
/ server's 9iven an answer
to our vequest.

/t This funttion is

L openl“GET" url true):
onreadystatechange=displayPetails;

lled a callback
ohrcadYS{:atCC\'\a“sc is \)us{‘, another iiniﬁo'\"' it
property of the vequest object we oets “called
¢an set in our code: back” with the
@ Make the request secver's vesponse

Now we’re ready to send the request off to the server and get a response.

~and makes a vequest

[ i ~that calls a funetion ...whith cr-ca{:cs bo the sevver.
The user tlicks an image.- in Jchumbnails.\)s... and con‘cngwcs a z
g vequest ob)ct{...
wie ROCK, N ROLLY ORI }/
- ost! —>

thumbnails.js

@3 RANN
‘PQWEWR
Why do you think the callback function is assigned to a

property called onreadystatechange? What do you think
that property name means?

you are here » 23
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send a request

Let’s write the code for
requesting an item’s details

Once we know what our function needs to do, it’s pretty
easy to write the code. Here’s how the steps map to
actual JavaScript in thumbnails.js:

@ Get a request object

The ontlick handler for each inventory imaae
Fa”s this function and passes in the z:;/iz:ked5
img element’s title attribute, which is the
name of the item the image vepresents.

createRequest()

/=

request =

thumbnails.js if (request==null) {

@ Configure the request return;
imagell i
url="getPetails.php?imageld=" + imagell:

}

@ Set the callback function

imagelV

orl="getDetails.phplimageld=" + imagelD;
request | opent"6ET", url, trua);
onreadystatechange=displayPetails;

@ Send the request

thumbnails.js

24 Chapter 1

function getDetails (itemName) { We've 9°£ o theek to make

createRequest () ;

alert ("Unable to create request");

var url= "getDetails.php?ImageID=" +

escape(itemName); " sy tharacters that
S request.open ("GET",url, true);
§request.onreadystatechange = displayDetails;

request.send(null) ;

sure the vequest ob:)cc{:
isn't null.. +hat's how

we know if there was 3
problem eveating the ob\')cd:‘

eseape() takes cave of

miah{: be a P\rob|cm in
a vequest URL string.

thumbnails.js

Add the getDetails () function to
your version of thumbnails. js
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using ajax

Always make sure you have a request
object before working with it

The first thing getDetails () doesis call createRequest ()
to get a request object. But you've still got to make sure that object
was actually created, even though the details of that creation are
abstracted away in the createRequest () function:

crea{eRequcs{:( ) veturns
a request objeet if it ean

obtain one.

G reateKeques’r()
-~ ¥ o L
——or

thumbnails.js \ /
null
—

|€ the browser doesn't support
XMLH{{?Rcv\ucsk objects,
cha{:eReo\ucs{‘,() veturns a null

7o o ag)

getDe

I

This line asks for an
And here’s how that looks in instante of {:h-c vc«_\ucs{

ob\‘)cc{‘, and assigns it to
our code...

the vaviable “request”
function getDetails (itemNameL/
request = createRequest() ;

if (request==null) {

|~ alert("Unable to create request");

/ return;

eveateRequest() veturns a } .
wull if it can't get a vequest var url= "getDetails.php?ImageID=" +
obieet. So if we wind up in escape (itemName) ;

this bit of ¢ode, we know

something’s gone wrong. we'll
display an evvor to the user
and exit the function. request.send (null) ;

request.open ("GET",url, true);

request.onreadystatechange = displayDetails;

thumbnails.js
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request objects are JavaScript objects

To Do
&2 Modity the xim

& witialize the page
@/ (reatea request OtU@Ct
P L] Get the itews detajls
[ pisplay the details

The request object is just an object

A request object is just a “normal” JavaScript object, and that means you can
set properties on it and call methods. We can talk to the server by putting

information in the request object.

function getDetails (itemName) { Z We've still working
request = createRequest () ; on SCH'«"‘?) the
details for an item.

if (request==null) {

alert ("Unable to create request");

return;

: — 2= This linc tells the vequest ob\)cc{
var url= "getDetails.php?ImageID=" + the URL 4o call. We send along the
escape (itemName) ; name of the item, so the sevver

knows whith details to send.

request.open ("GET" ,url, true) ;
request.onreadystatechange = displayDetails;
These parameters tell the
vequest ochéf how we want it
to tonneet 1o the server.

request.send(null);

thumbnails.js

Let’s break open() down a bit...

The open() method initializes
[‘ the tonneetion. This is the url for the secver—

side sevipt that will vespond to

request.open ( fhe m\.,cst

“GET” indicates how ‘{',o
send ’H\C da{:a ({:hc oﬂ\cr
option is “POST") m

t}lereb are no Ihls means that the vequest should
o ¢ asynthronous. That is, the code
Dum QUeStl ns in the browser should continue o

Q,: Are there other properties of the request object? exeeute while it's waiting for the
server to vespond.

A: Sure. You've already seen onreadystatechange, and when you need to
send XML or more complicated data to the server, then there are several others you'll use.
For now, though, we just need the open () method and onreadystatechange.
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using ajax

Hey, server... will you call me back at
displayPetails(), please?

The properties of the request object tell the server what to do when it receives the
request. One of the most important is the onreadystatechange property, which
we're setting to the name of a function. This function, referred to as a callback, tells
the browser what code to call when the server sends back information.

The sevver Funs

. whatever- ro
W {Dd;aﬂs() Program was
Eu:c"gov\ sends th :l\:d;cje‘f,{ by the request
vequest bjett b Jeete URL.

{he sevver: >

thumbnails.js But when the server . Web Server
V‘CSPOhdS, ’{‘)\C browscr % .
ealls dlsplayDC{a.ls() The sevver vesponds with

not getDetails(). data for the vequest

function getDetails (itemName) {
request = createRequest();
if (request==null) ({
alert ("Unable to create request");
return;
} thumBhails.js
This is the line var url= "getDetails.php?ImagelID=" + This is a rcﬁe\rcncc to a
that tells the escape (itemName) ; ‘c"""‘{i”: not a r‘l\'\ﬁ‘tlon
browser what tode request.open ("GET",url, true) ; / ¢all- So make make sure You don 't
L ¢all when the . dvstarach - dienlavDetoile: intlude an Z paventheses at
covver vespon ds request.onreadystatechange = displayDetails; the end of the Lunetion
the rct\ucs{- request.send(null); name.
you are here » 27
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send() your request to the server

Use send() to send your request

All that’s left to do is actually send the request, and that’s easy... just use the
send () method on the request object.

function getDetails (itemName) {

request

createRequest () ;
if (request==null) ({
alert ("Unable to create request");
return;
}
var url= "getDetails.php?ImageID=" +
escape (itemName) ;
y%drcsndmﬁihc request.open ("GET",url, true);
rﬁwﬁthC““\\\\‘ request.onreadystatechange = displayDetails;
= request.send(null) ;

..and this means \/ou'vrc not sending
any extra data with the vequest.

thumbnails.js

Aren't you forgetting something?
We don't want to send null; we
want to send the item name.

You can send data in your URL string. AS}’HCIII‘OHOUS
The request object allows us to send all kinds of data in
a variety of ways. In getDetails (), the item name is a,PPS mal(e
part of the URL string: .
var url= "getDetails.php?ImageID=" + requeStS USIng
escape (itemName) ; a Javascript

Since that’s part of the URL sent to the server, we don’t .
need to send anything else to the server in the send () Ol:)]ect, not a
method. Instead, we just pass null... which means

“nothing” form submit.
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So what about the
server-side code?

Q
The server-side code is...
...on the server.
That sounds obvious, but lots of times, you
don’t have to (or even get to) write the code
your web application is talking to. Instead,

you work with an existing program, where
you know the inputs and outputs, or tell
another group what you need.

"'l‘ . Not only that, but you might also have one
= server-side program that’s written in PHP,
AT T and another in ASPNET... and other than
- E the URL, you don’t have to change your
JavaScript code at all. Take a look:
This is what 30“ necé to w;‘r‘f;l“d Even if this part of fhings is Yyour
about... the avaSeript code vesponsibility, it's totally separate
Lhe vequest object Lrom your Ajax Lront—end tode.

@

thumbnails.js Web Server
All you veally need to kv;ow about 1
Lhe sevver is the stript's name and
what Your vequest ob\')cc{ sends and
gets From the server.
you are here » 29
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servers return just what you need

The server usvally returns data to Ajax requests

In a traditional web app, the server always responds to a request from the browser by
sending back a new page. The browser throws away anything that’s already displayed
(including any fields the user has filled in) when that new page arrives.

Traditional server-side interactions

The sevv
The browser sends a vequest er may do some

t0 a url, Fossib')’ sending / protessing, or may J"S{:

load
along some vequest data. bit i Zn:' “:;:i:;cmu::c:t

ull web Page.

The server sends batk an
entive page.

Web St::rver

: P : The sevver always
Ajax server-side interactions b e westasing
In an Ajax app, the server can return a whole page, part of a page, or and sends back data..
Jjust some information that will be formatted and displayed on a web sometimes HTML,
page. The browser only does what your JavaScript tells it to do. sometimes \')uch vaw

information.

getPetails.php

thumbnails.js \ Wb Server
Our JavaSCriP{-_ tan The sevver vesponds, and
use the server’s data the browser vuns your
1o update Just part of eallback function.
the Page. -
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using ajax
[ L3 .

Ajax is server-agnostic

Ajax doesn’t require any particular server technology. You can use

Active Server Pages (ASP), PHP, or whatever you need and have

access to. In fact, there’s no need to get into the details of the server-

side technology because it doesn’t change how you build your

Ajax apps.

Here’s all that Ajax really sees: Tllls is llow
Ajax sees
server-side
interactions.

This is what we'll send
1o the sevver-

parameters

response

This is what the sevver
needs to send back.

_ rpen your pencil
\ What parameter and response do we need for the interaction

with the server for Rob’s memorabilia page?

—> Answers on page 40.
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test drive

Test DR1ve

Code getDetails(), and fire up your web browser.

Make sure you've got getDetails () coded in your
thumbnails. js file. Load up Rob’s memorabilia page, and try
clicking on one of the inventory images.

BO0 o'y Rt gt Mamsatiia

L T e hal = | =

e o iachory Yo S5 partett % o (e roch
PO 1T AP YOU A 8 R W S L
0 e o T
Ve i e il

P g g o Pk et el

Elirk 1 o g 1 ha Y N s GBI

Loy

REANN
‘PQWEWR

What happens? What’s wrong with the page?
What do you need to do to fix the problem?
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using

‘., ‘*’ +

T WHAT'S MY PURPQASET
+

Below on the left are several properties of the request object. Can you
match each property to what it does, or what information it contains?

The status code message returned
by the server, for example, “OK” for
status 202.

readyState

Contains information sent back

status by the server in XML format.
A status code returned by the server
resPQnSeXl\/[L indicating, for example, success or that
a requested resource is missing;
statusText Contains textual information
sent back by the server.
sponse T A number that represents the
TebPAHbe ext current state of the request object.

therejare no .
Dumb Questions

Q: Can you explain what a callback
function is again?

A: A callback function is a function that

is executed when something else finishes.

In Ajax, it's the function that's called when
the server responds to a request object.
The browser “calls back” that function at a
certain time.

Q; So a callback executes when the
server’s finished with a request?

A: No, it's actually called by the browser
every time the server responds to the
request, even if the server’s not totally
done with the request. Most servers
respond more than once to say that they've
received the request, that they're working
on the request, and then, again, when
they've finished processing the request.

Q,: Is that why the request property is
called onreadystatechange?

A: That's exactly right. Every time the
server responds to a request, it sets the
readyState property of the request
object to a different value. So we’ll need to
pay close attention to that property to figure
out exactly when the server’s done with the
request we send it.

33
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request object properties

8. * '
T WHAT'S MY PURPASE™T
f savuvTiaw

Below on the left are several properties of the request object. Your job was
to match each property to what it does, or what information it contains.

This one indicates that a vequest
is finished, and it's now oka\/ to
protess the server’s vesults.

N—> readyState

The status code message returned
by the server, for example, “OK” for
status 202.

status and
statusText ave
diffevent versions of
the same information.

Coontains information sent back

status by the server in XML format.

This is empty unless the server

sends back dats i
in XML format. A status code returned by the

server indicating, for example,
success or that a requested
resource is missing.

Q> responseXML

Coontains textual information
sent back by the server.
statusText

A number that represents the
current state of the request object.

/} responseText

This is empty unless the
sevver sends back data as

Lext (and not XML).
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Use a callback function to work with o Do

data the server returns oy e
o ' 2 mitialize the page
How do we show the textual description for each item? Let’s assume the & create )
server will send the details about an item as pre-formatted text in the 81equest object
responseText property of the request object. So we just need to get M Get the itemS detayls

that data and display it. DiSplay the details

Our callback function, displayDetails (), needs to find the
XHTML element that will contain the detail information, and then set its
innerHTML property to the value returned by the server.

Thz server vetuens the details
in the vesponseText propert
of the vequest ob\)ct’c. !

Vo ROCK. N ROLL WEVORASELIA

thumbnails.js /Q

Our tallback funetion ean use
e 22 and update the web page vith
the requested item’s de )

therejare no
—  Dumb Questions

Q,: So the server calls displayDetails() when it's finished with the request?

A: No, the browser actually does that. All the server does is update the readystate property of the request
object. Every time that property changes, the browser calls the function named in the onreadystatechange
property. Don’t worry, though, we’'ll talk about this in a lot more detail in the next chapter.
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responseText stores the server’s response

Get the server’s response from the
request object’s responseText property

The data we want is in the request object. Now we just need to get that
data and use it. Here’s what we need:

function displayDetails() f This line gets a veferente to

if (request.readyState == 4) ({ the XHTML element we'll
[t's okay i all of if (request.status == 200) { Y“{'« the "iC/C"‘ details in.

his isn't Lomy\cfu\\/

| detailDiv = document.getElementById("description");
tlear 4o you We

©vrad Labes detailDiv.innerHTML = request.responseText;
\ook @ veady s X .

and skatus codc§ in } This line puts the XHTML veturned

3 lot move detail in } by the sevver into that element.

fhe next thapter [

Q_: What's that readyState property?

A: That's a number that indicates where
the server is in its processing. 0 is the initial
value, and when the server’s completed a
request, it's 4.

Q,: So that first statement just checks
to see if the server’s finished with the
request?

A: You got it.

Q: Why do we have to check that
every time?

A: Because the browser will run your
callback every time the ready state changes.
Since a server might set this value to 1 when

36 Chapter 1

therejare no .
Dumb Questions

it receives the request, and to 2 or 3 as it’s
processing your request, you can’t be sure
the server’s done unless readyState
is equal to 4.

Q: And the status property?

A: That's the HTTP status code, like 404
for forbidden, and 200 for okay. You want
to make sure it's 200 before doing anything
with your request object.

Q,: Why would the server set the
ready state to 4 when the status code is
something like 404?

A: Good question. We'll talk about that in
the next chapter, but can you think of how a
request could be complete and still have a
status code that indicates a problem?

thumbnails.js

Q,: Isn’t innerHTML a bad thing to use?

A: Itis, but sometimes it's also very
effective. We'll look at better ways to change
a page when we get more into the DOM in
later chapters. For now, though, it works,
and that's the most important thing.

Q: Am | supposed to be getting all
this? There’s sure a lot going on in that
callback function...

A: For now, just make sure you know

that the callback is where you can use the
server’s response. We'll talk about callbacks,
ready states, and status codes a lot more in
Chapter 2.
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Test Drive

Code your callback, and test out the inventory page.

Add displayDetails () to your thumbnails. s file. You should also make
sure that the server-side program with the inputs and outputs detailed on page 30
is running, and that the URL in your getDetails () method is pointing to that
program. Then fire up the inventory page and click on an item.

When You tlick on an item, You
should see both a larger image
of the item, and details about
it. all without a page veload.

Confused about getting your
server-side program working?

Flip to Appendix I for some help on

: getting things working on the server.

© There are also some helpful server-side resources for the
: book online at http://www.headfirstlabs.com.
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ajax apps are peppy

Goodbye traditional web apps...

Rob’s page is working more smoothly now, customers are comin,
back in droves, and you’ve helped pair vintage leather with the

next-generation web.

Rob's old, traditional web app:

@

@

38

...reloaded the entire page
when a user clicked on an
item's thumbnail image.

...took a long time to load
because the entire page
had to be rendered by the
browser on every click.

...felt unresponsive because
the user had to wait on all
those page refreshes.

...lost Rob business, annoyed
his customers, and drained
his bank account.

Rol)’s new, Ajax app:/

Chapter 1

...only changed the part of
the page that needed to
be updated.

...lets users keep viewing
the page while images
and descriptions are
loaded behind the scenes,
asynchronously.

...reduced the need for his
users to have super-fast
connections to use his site.

Compare these benefits
with he list on Pa%e
|0... they should look

Amazing work... T've
already got some ideas
for our next project.
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AjaxAcrostic

Take some time to sit back and give your right brain something to do. Answer
the questions in the top, then use the letters to fill in the secret message.

This is the language you use to script Ajax pages.

1 2 3 4 5 6 7 8 9 10

This type of function gets called when a process completes.

1 12 13 14 15 16 17 18

This request object property tells us when the server has finished processing.

19 20 21 22 23 24 25 26 27 28

If something goes wrong at the server, this property will tell us what.

29 30 31 32 33 34

The browser will put text that the server returns in this property.

35 36 37 38 39 40 41 42 43 44 45 46

If there’s a problem, we can get a description of it in this property.

Use the letters Leom the

blanks above to fill in these-- 47 48 49 50 51 52 53 54 55 56
49 1 31 45 13 54 10 29 23 39 33
15 51 8 14 22 199 28 37 9 39 40 34 8 3 44
31 9 38 14 8 6 26 46 8 39 40 24

39
Chapter 1. using ajax
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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



Chapter 1. using ajax Page 40

Return to Table of Contents

ajax is server-agnostic

i @lpm ”““si.ﬁﬁ"oﬁ"

from page A

The server will sen
Lormatted XHTML that
destvibes the item.

What parameter and response do we need to implement Rob’s
page?

We'll send the server the nam

-°1C the item, which is s*l:ovr:d ’
in ‘H’\c title attribute of that
item’s image in the XHTML.

item name

< item details

d back the }
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AjaxAcrostic Solution

Take some time to sit back and give your right brain something to do. Answer
the questions in the top, then use the letters to fill in the secret message.

This is the language you use to script Ajax pages.

J AV A S C R | P T
1. 2 3 4 5 6 7 8 9 10

This type of function get called when a process completes.

c A L L B A ¢ X
1M1 12 13 14 15 16 17 18

This request object property tells us when the server has finished processing.

R E A D Y S T A T E
19 20 21 22 23 24 25 26 27 28

If something goes wrong at the server, this property will tell us what.

S T A T u N
29 30 31 32 33 34

The browser will put text that the server returns in this property.

R BE S§ P 06 N S E T E X T
35 36 37 38 39 40 41 42 43 44 45 46

If there’s a problem, we can get a description of it in this property.

N T A T u s T E X T
47 48 49 50 51 52 53 54 55 56

A A X L E T &8 Y 0 U

49 1 31 45 13 54 10 29 23 39 33

B U | L D R E S P 0 N S | v E
15 51 8 14 22 19 28 37 9 39 40 34 8 3 44
A P P L | C A T | 0 N g

31 9 38 14 8 6 26 46 8 39 40 24
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2 designing gjax applications *
Thinking Ajaxian
*

have to think about things ina
whole new way...

Welcome to Ajax apps—it’s a whole new web world.

So you've built your first Ajax app, and you're already thinking about how to
change all your web apps to make requests asynchronously. But that’s not all
there is to Ajax programming. You've got to think about your applications
differently. Just because you’re making asynchronous requests, doesn’t mean
your application is user-friendly. It's up to you to help your users avoid making

mistakes, and that means rethinking your entire application’s design.

this is a new chapter 43
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web app in makeover

Note from HR: Can w

€ us N
berm? How abeaf v, e a less offensive

Mike’s traditional web site sests ene of Mike's wrer LY drmoys every

Mike’s got the hippest movie reviews going, and he’s taking his popular
opinions online. Unfortunately, he’s having problems with his registration
page. Users visit his site, select a username, type in a few other details, and
submit their information to get access to the review site.

The problem is that if the username’s taken, the server responds with the
initial page again, an error message... and none of the information the user

already enter(_fdA Worse, users are annoyed that after waiting _fOr a new page, S |fsers shou\dn’ & have b {3"\\\ wt

they get nothing back but an error message. They want movie reviews! SH: i o b i ot
l ! . .
32{23 in the first field is valid-

Right now the user
£ills out the form and
clicks the ‘Register”
button... and then
waits, and hopes for
the best.

I'm getting tons
of registrations, so lots of
usernames are already taken. This is
how everyone else handles signups, but
I'm getting flooded with complaints.
Can you help me out?

Mike's movie review site
looks grca{: and has tons
of Lervifie veviews-. U

; s tan 9
on\\l \(: usc;‘nd Yas{ the

signed vp
vc«jlsbra{:\o'\ page: )
v—u-
)\
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designing ajax applications

Mike’s got real problems, but with one Ajax app under your belt, you should probably have some
. ideas about what Mike needs. Take a look at the diagram of what happens with Mike’s app now,
ExemSe and make notes about what you think should happen. Then, answer the questions at the bottom

of the page about what you'd do to help Mike out.

o A new user fills out the registration form

— e The form is submitted to a web server

Please reglster to adiess
reviews:

Web Server

/
9 A server-side program verifies and
validates the registration information...

0 ...and returns a/new web page to the
user's web browser
The sevver displays /
Weleome streen... ‘/or\ - .
. ~or it ve—displays
the sereen with  an
ervror mcssagg.

=

Bverything the user
cn{czcd is gone... the
Fields ave 3l empty-

What do you think is the single biggest problem with Mike's site? ..............................

45
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asynchronous requests

Let’s use Ajax to send registration
requests ASYNCHRONOUSLY

Ajax is exactly the tool you need to solve the problem with Mike’s page. Right
now the biggest problem is that users have to wait for a full page refresh

to find out their requested username is already taken. Even worse, if they
need to select a different username, they’ve got to re-type all their other
information again. We can fix both of those problems using Ajax.

Did You write down
something similar +o this as
Mike's biggest problem?

We’ll still need to talk to the server to find out whether a username has been

taken, but why wait until users finish filling out the entire form? As soon =~ <— |{’s okay it you didn’t
as they enter a username, we can send an asynchronous request to the think about sendin n
server, check the username, and report any problems directly on the page— vequest as soon 35 ?ﬁh e
all without any page reloads, and without losing the user’s other details. ‘(‘-)’Pes in their usern © user
me...
but bonus evedit if you did/

Potential fan of Mike's
online veview site Let’s eheek the vequested
username as soon as the user

leaves the field.

You alveady know how
4o send an as\/nchrov\ous
vequest 4o the sevver.

request

The user ean fill out the vest
of the form while the server

is thecking the username. /

request

/ \

The calloack displays

_ The sevver lets owr
an ecvor only I¥ ——7

eallback funetion

there’s \7V°‘° e 6 know if the
. ser ;
Mearwhile, the JavaScript username is taken,
still working, or °k3)’ to use.
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All this just so some movie buff doesn't have
to retype their name and email address?
Doesn't this seem like a bit of overkill?

Don’t annoy your users... ever!

On the Internet, your competitors are only a
click away. If you don’t tell your users about a
problem right away, or if you ever make them
re-do something, you're probably going to lose
them forever.

Mike’s site may not be a big moneymaker (yet), or
even seem that important to you... but it might to
his fans. One day a user you're helping him not
annoy may land him a six-figure income writing
movie reviews for the New York Times. But Mike
won’t ever know if his site is hacking his users off.
That’s where your Ajax skills can help.

[mportant Ajax design printiple

Don't annoy yeur users

If there’s a problem with
your web app, let your users
know about it as quickly
and clearly as possible. And
you should never throw away

anything the user has already done, even
if something happened that they (or you)
weren’t expecting.

t}lel‘elgl‘e no

o
Dumb Questions
Q: That design principle isn’t really Ajax-
specific, is it?

A: Nope, it applies to all web applications,
... in fact, to all types of applications. But with
Ajax apps, especially asynchronous requests,
lots of things can go wrong. Part of your job
as a good Ajax programmer is to protect your
users from all those things, or at least let them
know what's going on if and when they do
happen.

a7

Chapter 2. designing ajax applications
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly
Print Publication Date: 2008/08/26

Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 2. designing ajax applications page6 Return to Table of Contents

plan mike’s app

It's time to get to work on Mike’s site. Below are 5 steps that you'll need to execute to get

\ . his site working, but the details about each step are missing, and the ordering is a mess.

EiQRC}se Put the steps in order, and write a sentence or two about exactly what should happen on
each step.

Create and configure a new request object

Set up event handlers for the web form’s fields

the requested username

Report any problems with the requested username

Update the registration page’s XHTML and CSS

48 Chapter 2
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designing ajax applications

After you've got your steps in order, take a look at the two diagrams below that describe
some of the interactions in an Ajax version of Mike’s app. See if you can fill in the blanks so
that the diagrams are complete and the annotations are accurate.
The __ event {viasﬂ-s a 4
eall to our JavaSeript. The JavaSeript function ereates an
‘U'\C I ob\)ct . \
— =
\ amm—
::::;-'MH o acoe J vindow.onload. .y
i initPage; o
leHzadev:...
username
The vequest object tell
validation.js J ells 7
J the what
the user chose.
The —_— funetion updates the Page to show suceess
or fLailure without
; i
4/ ]
Pleave register to aocess —
reviews
I.wlﬂeader:..v n
validation.js
The veturns a value indicating
has bee
We ean show 3 little whether the _ has been
iconie thetkmark 4o
give the user some
visual feedback.
you are here » 49
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asynchrony can reduce annoyances

Your job was to order the steps to build an Ajax-version of Mike’s movie review site, and fill in the
missing descriptions of each step. You also should have filled in the missing words in the diagrams.

o Update the registration page’s XHTML and CSS

We'll need to add <script> elements to the registration form to é\
reference the JavaScript code we’ll be writing: T“hhita“y You €an write the
eode for these s{:ch in an

9 Set up event handlers for the web form’s fields order;, but this is the floy
We’ll need some initiational code to set up an onblur event for the that the app will follow and
username field on the page. So when the user leaves that field, we’ll ‘U\_a{:) we'll use 4o update
start the request process. Mike's app in this thapter.

e Create and configure a new request object

We can use the same createRequest () function from Chapter 1 to
create the request, and then we’ll add the user’s requested username to We skimmed Lhis Lunetion

the URL string to get that over to the server. e hapken "
- we'll look at it in detail
G Verify the requested username el ot

Once we've created a request object, we need to send it off to the
server to make sure that the requested username hasn’t been taken
by someone else. We can do this asynchronously, so the user can keep
filling in the page while the server’s checking on their username.

The onblur event triggers a call

. . d
. to our JavaSevipt. The JavaStript funttion treates an

sends +the vequest ob:)cd',»

The vequest objeet tells m

validation.js the _server_what 7

username _the user those.

e Report any problems with the requested username

When the request object returns, the callback function can update the
page to show whether the username check succeeded or failed.

Th-c callback  function updates the Page to show suecess or
failuce without losing any of the user’s information.

—&
o]

validation.js

B .3

Jvindow.onload.
initPage;
rleadn:...,

The sevver veturns a value indicating

whether the usevname has been_aceepted.
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Updato the registration page.  HFY e

The basic structure of Mike’s registration page is already in Wa teh 1!
place, so let’s go ahead and add a <script> tag to load : :
the JavaScript we’ll write. Then, we can set up the username :
field on the web form to call a JavaScript function to make a
request to the server.

Use an opening and
closing <script> tag.

Some browsers will error
out if you use a self-
closing <script> tag, like <script />.
Always use separate opening and
closing tags for <script>.

<head>

<title>Mike's Movies</title>

<link href="movies.css" rel="stylesheet" type="text/css" />

<script src="scripts/validation.js” type="text/javascript”></script>
</head>

Just like in the last chapter, we'll weite
validation.js as we 9o through the ehapter.

registration.html

Download the registration page’s XHTML and CSS. 5
If you haven’t already done so, download the sample files for Make these
the chapter from www . headfirstlabs.com. Look in the ¢thanges in

Chapter? folder for the file named registration.html, | > vegistration.
and then add the script tag shown in bold. - html, Mike's

VCSiS‘bra":ion page.

therejare no
Dumb Questions

Q- What's the big deal? This is all Q But we’re still just sending a Q What’s the big deal about that?
just like the rock and roll site from last request and getting a response, right?
chapter, isn’t it? A: What do you think? Can you see any
A: Sure. In fact, almost all Ajax apps can problems with having two ways of making
A: So far, it is. But most Ajax apps start be described that simply. But as you'll see two different requests to a web server?
with a few <script> tags and some as we get into the registration page, there
external JavaScript files. are actually two interactions possible: the

one we're building to check a username, and

the Submit button the user will press when

they've filled out the form.

you are here » 51
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separate content

from behavior

Hey, there's more to do in that XHTML.
What about the onblur event handler on the
username field? We want to run some code every
time the user enters a username, right?

Separate your page’s content from its behavior.
We could call the JavaScript directly from the XHTML by, for

example, putting an onblur event in the username form field.
But that’s mixing the content of our page with its behavior.

The XHTML describes the content and structure of the
page: what data is on the page, like the user’s name and a
description of the movie review site, and how it’s organized. But
how a page reacts to the user doing something is that page’s
behavior. That’s usually where your JavaScript comes in. And
the CSS defines the presentation of your page: how it looks.

Keeping content, behavior, and presentation separate is a good
idea, even when you’re building a relatively simple page all by
yourself. And when you’re working on complex applications
that involve a lot of people, it’s one of the best ways to avoid

Separate your page’s
content, behavier,
e W and presentation.

Whenever possible, try to keep

your page’s content (the XHTML)
separate from its behavior (JavaScript
and event handlers) and its presentation
(the CSS look-and-feel). Your sites will be
more flexible and easier to maintain and
update.

52

accidentally messing up somebody else’s work.

—®
BRANN
eARBEL L

How do you think separating

the content of a site from its
presentation and behavior makes
it easier to change?

Vou'll hear some people
veber Lo this principle as
unobtrusive JavaSeript.
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Head First: It’s good to have you with us, Event
Handler. We've got some really interesting questions
for you this week.

Event Handler: Really? I'm always eager to
respond to questions.

Head First: Actually, there’s this one question that
everyone’s been asking. Where exactly are you from?
Event Handler: Well, I hail from the land of
ECMA, which was—

Head First: Oh, no, I mean, where are you called
from?

Event Handler: Hmm... Well, I think the ECMA
folks might want their story told, but if you insist...
I usually get called from an XHTML form field or
a button, things like that. Sometimes from windows,
too.

Head First: So you're called from XHTML pages?
Event Handler: Most of the time, that’s right.

Head First: That’s what I thought. Well, that settles
the dispute. You all heard it here first—

Event Handler: Wait, wait! What dispute?

Head First: Well, we had JavaScript calling in,
swearing he could call you. Something about
behavior calling behavior... it was really just
nonsense.

Event Handler: Oh, you must be talking about
assigning me programmatically. Very smart, that
JavaScript...

Head First: Programmatically? What does that
mean?

Event Handler: You see, I'm really just a property
at heart—

Head First: Uh oh, is this more about ECMA?

Event Handler: —that can be set with JavaScript.
No, now listen. You know about the DOM, right?

designing ajax applications
‘Event Handlers Exposed
This week’s interview:

Where are you really from?

Head First: Well, not really... isn’t that a later
chapter?

Event Handler: Never mind. Look, everything on
a web page is just an object. Like fields and buttons,
they’re just objects with properties.

Head First: Okay, sure, we've met some fields
before. Nice folks. But Button, he never would return
our calls...

Event Handler: Well, anyway, events like onblur
or onload are tied to me through those properties.

Head First: You mean, like in XHTML when you
say onblur="checkUsername () " on an input
element?

Event Handler: Exactly! It’s just a property of
the input field. You're just telling the browser what
function to run... you know, how to handle that
event.

Head First: 'm totally lost...

Event Handler: Well, you can use JavaScript to
assign a value to a property of an object, right?
Head First: So you're saying that you don’t have to
Jjust assign event handlers from an XHTML page?
Event Handler: Right! You can do it directly

in JavaScript code... and keep your content and
structure separate from your behavior.

Head First: Well, this is quite surprising. But how
do you get your JavaScript to run in the first place to
assign an event handler?

Event Handler: Well, that’s the trick. Any ideas?

Head First: I'm not sure. Let’s ask our audience...

How can you get an initial piece of JavaScript to run
without referencing a function in your XHTML page?
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onload happens first

Set the window.onload event handler...
PROGRAMMATICALLY

We want some JavaScript code to run when the registration
page loads, and that means attaching that code as the event
handler on one of the first page events, window.onload.

And we can do that programmatically by setting the onload
property of the window object. But how do we do that? Let’s
look at exactly what happens when the registration page is
requested by a user visiting Mike’s movie review site:

First, a user points their browser at Mike’s registration page.

T wonder if Juno is all it's
cracked up to be...

http://headfirstlabs.com/.../registration.html

The browser vequests the
XHTML vegistration page...

..and the server sends
back the page:
—

registration.html

Then, the browser starts parsing the page, asking for
other files as they’re referenced.

The browsey- asks £, i
A/. veferented in {:hsc ;;75:/72 e
)
m—

validation.js

<html>

<script src="...

" />

<img

src="hgConte —

" />

</html>
. bgContent -ipg

registration. html
valldatlonjs and the sevver sends
54  Chapter 2 ﬂ\c vequested files back -

(in any order it wants).
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Tf the file is a script, the browser parses the script, creates
objects, and executes any statements not in a function.

Evcry{;},;hs on the XHTML
Some statements vesult page, like an imasc,ﬁ M
in objeets being treated. N represented by 2 ik

window.onload.
initPage;

Other statements j

¢an set properties on
those objects.

onload = initPage

urltteader=....

The onload
validation.js A \ property J thc
( Funétions ave L window ObJCC
defined as well. i is set
Statements in
funetions aven't These assignments ave
vun until the outside 0\? any ‘(—‘untfion,

so {hey’rc run when the

‘cunt’{‘,' is talled.
ion is ealle JavaSeript is fivst parsed.

Finally, after all referenced files are loaded and parsed, the
browser triggers the window.onload event and calls any

| ns \lci"-r—c
function that’s registered to handle that event. Aoty e e
so \ES \\5\‘&“"‘5 ast.

ou Lan

page--

r_\_—» R window.onload.
Windoy initPage;

onload = initPage urlHeader=...

3 validation.js
...S0 '{th bVOWScr
riﬂSC\rS onload.

Evc\r\/ﬂ\ihB on
the page has been
d\syla\/cd now..-
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initialize mike’s registration page

Code in your JavaScript outside of
functions runs when the script is read

We want to set an event handler up to run as soon as a user loads the
registration page. So we need to assign a function to the onload
property of the window object.

validation.js

And to make sure this event handler is assigned as soon as the page
loads, we just put the assignment code outside of any functions in
validation.js. That way, before users can do anything on the
page, the assignment happens.

This tode isnt in 3 (:uhf'{'«‘f’“-“ it :"‘S This line tells the browser o eall £he

as soon as the seript file is vead by ini{Pagc Lunction as soon as the elements

the web browser. on the page have been loaded.
window.onload = initPage; =

This tells
the browser ) o
+o eall the function initPage () {
checkldsername() document.getElementById ("username") .onblur =
Lunction when checkUsername; \ '
the user leaves } Here's another case wheve Wc'llAlo.ok at g,c{ElCmcn{:BZl‘D: in
the username we're assianing a + detail in Chapters 5 and b. For now,
' AR tand that it
field on the form. handler programmatically. you only need to understand tha
! veturns an element in the XHTML
function checkUsername () { page with the specified id.
This i_s the // get a request object and send
function that // it to the server
will eveate
and send Jd«e£ }
rct\ucs{: ob\')cc'» o _—
We'll build this function showUsernameStatus () A{’\ This will update the \7{? ;
a little later. after the browser 9¢

// update the page to show whether
// the user name is okay

vesponse £rom the sevver.

Create the initial version of validation.js.

Create a new file called validation. js in a text
editor, and add the function declarations shown above.
Remember to assign the initPage () function to the
window object’s onload property!
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designing ajax applications

What happens when...

There’s a lot going on in this step. Let’s go through it to make
sure everything’s happening exactly when we want it to.

First...

When the browser loads the XHTML

file, the <script> tag tells it to load a
JavaScript file. Any code that’s outside of a
function in that script file will be executed
immediately, and the browser’s JavaScript
interpreter will create the functions,
although the code inside those functions
won’t run yet.

<head>

Jvindow.onload.
initPage;

) viteader=....
<stript sre=.. i

<seript see=...

</head> validation.js

registration.html
...an‘l tl‘-en...
The window.onload statement isn’t in a validation.ys sets
function, so it will be executed as soon as the —— & w-‘,\dow.on])oad
browser loads the validation.Js script file. window.onload 1o call initPage()

when the onload

The window.onload statement assigns the Yvindow.onload.
event oteurs:

initPage () function as an event handler. That initPage;
function will be called as soon as all the files the urltteader=....
XHTML refers to have been loaded but before
users can use the web page.

initPage ()

validation.js <——— Both the window.onload
assignment and the initPage()
unttion are in va|ida{ion.‘jsA

Even though these happen in sequence,
ALL of this otturs before users ean
interatt with the web page.

wand {inally...

The initPage () function runs. It finds
the field with an id of “username.” Then, it
assigns the checkUsername () function to
the onblur event of that field.

initPage() sets up the link
between the username input
ield and an event handlev-.

function
initPage() {
This is the same as putting
onblur="checkUsername ()" in the
XHTML. But our way is cleaner because it
separates the code (the JavaScript function)

f validation.js
from the structure and content (the XHTML). registration.html
you are here » 57
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server-side requirements

And on the server...

Before we can test out all our work on Mike’s registration page,

we need to check out the server. What does the server need to get

from our request? What can we expect from the server?

We've going 1o send the
user's rc«\ues’ccd username

4o the sevver:

username
>

<

“okay” or “denied”

J

The server will veturn “oka\/" if
the username is available, or
“denied” if the name has already
been taken.

1t docsn'{:

1 nning PH!;%: i
CISQ, as IOng as ,'{: )
requests ;, the "

F {:he Stkvey-'s
or So».eﬂ"»na

€SPonds + our

Same way,

Server-side help is
online.

Remember, you can
: get sample server-side
¢ scripts and help with installing them

: online at :
i http://www.headfirstlabs.com !

Q,: What's that window object again?

A: The window object represents the
user's browser window.

Q,- So window.onload runs as soon as
the user requests a page?

A: Not quite that fast. First, the browser
parses the XHTML and any files referenced
in the XHTML, like CSS or JavaScript. So
code in your scripts outside of functions

is run before the function specified in the
window.onload event.

58 Chapter 2

thereqare no o
Dumb Questions

Q,: And that’s why | can assign a
function to window.onload in my script
file?

A: Exactly. Any scripts referenced in your
XHTML page are read before the onload
event triggers. Then, after onload
triggers, users can actually use your page.

Q: | thought you had to call JavaScript
code to get it to run. What gives?

A: Good question. You have to call code
in JavaScript functions to get it to run. But
any code that's not in a function gets run as
soon as the browser parses that line of code.

Qj But we should probably test this
and make sure it works, right?

A: Right. Always test your application
designs before you assume they’re working.

Q: But nothing happens in this code.
How do | test it?

A: That's another good question. If you
have code that doesn’t produce a visible
result, you may want to resort to the trusty
alert () function...
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Test Drive

Take the new registration page for a spin.

Make sure you've made all the changes to registration.html and validation.Jjs,
and then load the registration page up in your browser. Doesn’t look much different, does it?

The initPage () function doesn’t do anything visible, and checkUsername () function
doesn’t do anything at all yet... but we still need to make sure checkUsername () is actually
called when users enter a username and go to another field.

I’s a bit of a hack, but let’s add some alert () statements to our code to make sure the
functions we’ve written are actually getting called:

window.onload = initPage;

function initPage () {
document.getElementById ("username") .onblur = checkUsername;

alert("Inside the initPage() function");

function checkUsername () {
// get a request object and send it to the server

alert("Inside checkUsername()") ;

}
function showUsernameStatus () {
// update the page to show whether the username is okay
}
| vindow.onload.
- 1 initPage;
Now try things out! o=

-] validation.js
Tnf.t:m-_

‘ -.as well as

':1':’.1?7:‘.;?::?!1“;“ theekldsername()
when You enter a

The a\cr{:() l:\mt{',lon gwes
username and leave
Iheepe) hvnadfritiabacom
@ ===

us some visual ‘cud ack.
now we know \m{:Pasc() is

Sc{{jng La\\cd«

the form field.
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reusability

Some parts of your Ajax designs
will be the same... every time

We've already used window.onload and an initPage ()
function twice: once for Rob’s rock and roll store, and again for
Mike’s registration page. Next up is creating a request object that
works the same for the registration page as it did for Rob’s rock
and roll site.

In fact, lots of things in Ajax apps are the same. Part of your job,
though, 1s to build code so you don’t have to write those same bits
of code over and over again. Let’s see how creating and using a
request object looks in Mike’s movie review site:

o Your page loads up and
handles application-specific
tasks and initialization.

a request to a server.

[ Iy

< |

9 Application-specific JavaScript
gets called and needs to make

Good application designers look
or similavities and find ways to
reuse tode from other designs
and applications.

of Ehese details \la.‘('\l _
Aé::i 3‘7\7\\&3{\0\1\ to ayﬂlca on,
dcvcnd’mg on Quncﬁov\a\l‘b{,

\a\fou{:, style, ett-

e«

A new request
object is created.

A

vrdd request = createRequest();

Ploase regliter to ““,

vevr rcv\'\es”w‘&“

The sev ]
okay’ or “denied

|
The server returns a response | =
to the browser using the
request object.
Web Server

60

AN

| createRequest() {...}
feve's the part fhat's the same

d over 3gan n ;vu-y
<;\V‘C:;«a;‘:‘:\ﬂ\ca’c\om——cvca’cmg the
r\ZO\uchc o\'{)ct,{.

The request object is
configured with application
data and sent to the server.
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createRequest() is always the same

.
We need a function to create a request object in almost IE 5 on the Mac still doesn’t * E

every Ajax application... and we’ve already got one. It’s i work, even with this e
the createRequest () function you saw back in br independent code. Waich !t
Chapter 1, in fact. Let’s take a closer look at how this :
function creates a request in all types of situations, with

Return to Table of Contents

all types of client browsers.

For this 4o be veusable, it ean't
/ depend on a eertain browser or

application—specific detals.

function createRequest () {

try {

request = new XMLHttpRequest():;

} catch (tryMS) {
try {

This handles lots of

browsers and, theretore,

J loks of diffevent users.

&~

request = new ActiveXObject ("Msxml2.XMLHTTP") ;

} catch (otherMS)

try {

Rcmcmbc\'; we have

A request = new ActiveXObject ("Microsoft.XMLHTTP") ;

ko keep teying undil } catch (failed) ({
we find a syntax request = null;
4hat the browser }
undevstands. } _
y  This line sends the vequest back to the ealling code.
return request; <—J
}

therejare no o
Dumb Questions

Q: So what is this request object thing really called?

A: Most people call it an XMLHttpRequest, but that's a real mouthful.
Besides, some browsers call it something different, like XMLHTTP. It's really
easier to simply refer to it as a request object, and avoid being too browser-
specific. That's how most everyone thinks about it anyway: as a request

you are here » 61
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avoid copy-and-paste

62

Wait... If it's exactly the same code as

before, why can't we just copy and paste?

Copy and paste is not good code reuse.

The createRequest () function for Mike’s movie site is
identical to the createRequest () function from Rob’s site
in Chapter 1. And copying that code from the script you wrote
in Chapter 1 into your new validation.js is a bad idea. If you
need to make a change, you’ll now have to make it in two places.
And what do you think will happen when you've got ten or
twenty Ajax apps floating around?

When you find code that’s common across your apps, take

that code out of application-specific scripts, and put it into a
reusable utility script. So for createRequest (), we can pull
it out of validation. js in the movie site and create a new
script. Let’s call it utils. js and start putting anything that’s
common to our apps into it.

Then, each new app we write can reference utils.js, aswell
as a script for application-specific JavaScript.

J -
MOS‘E O‘F ﬂm IS apphca’cnon-—

specific... it oan 't easily be veused.

Chapter 2

_>

T

createRequest O {...} i

>

The cvca‘tcRc'\ues’c() Lunttion ;s )
s all apps- $°

o Si,me :f':E sva\\da{:\on 3 and Y\A:

s \\b’ st,rn\?‘k: we tan

\
\:’: |v\+ﬂ a new u‘b

veuse in all our TP

utils.js
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[l

Create a new file and name it utils. js. Add the

createRequest () function from the last chapter, or from page 61,
into the script, and save your changes.

Make eath of
Lhese thanges
4o Your own
tode, and theek
of the bores

as Yyou 9o

utils.js

‘\% I:l Open up registration.html, and add a new <script> tag
referencing the new JavaScript, utils.Js.

designing ajax applications

[¥s usually a 900d
Your u{ilify tode ‘Fi\rsf a

. . d
aFP,nj,atlon—sPeCiﬁit Codchscty::;
Getting into habits lie gy

will give al) L
orgimied fo o 2 Familar,

idea {o P"{:

<head>

</head>

[l

<title>Mike's Movies</title>

<link href="movies.css" rel="stylesheet" type="text/css" /> @;
<script src="scripts/utils.js" type="text/javascript"></script>
<script src="scripts/validation.js" type="text/javascript"></script>

I —EE e,

If you've already added createRequest () tovalidation.js, be

sure to remove that function. createRequest () should only appear

in your utils. js script now.

t}xerelgre no

Questions

Dum

Q,: Why did you reference utils.js ahead of
validation.js?

A: Lots of times your application-specific
code will call your utilities. So it's best to make
sure the browser parses your utility code before
it parses any code that might call those utilities.
Besides, it's a nice way to keep things organized:
utilities first, application-specific code second.

Q,: But | still don’t understand how
createRequest() actually works. What gives?

A: Good question. We've identified
createRequest () asreusable and
moved it into a utility script. That's a good thing,
but we've still got to figure out what all that code
is actually doing.

registration.html

Separate what's
the same across
applications, and
turn that code
into a reusable
set of functions.
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good apps work on multiple browsers

Create a request object... on wmultiple browsers

It’s time to break into JavaScript and figure out exactly what’s going on. Let’s walk
through exactly what each piece of createRequest () does, step by step.

utils.js
o Create the function
Start by building a function that any other code can call when it needs a request object.

This funttion can function createRe se
CEECE +— No matter what s\/n{:a* we use

be called :cromr_/ // create a variable named "request" ;;{ it, the rc'\uCSJC °b:)cd° wil

:;z?‘\"l:g:o:\n - ) behave the same onte we have an

] .

instance of it \ This insulates the

e Try to create an XMLHttpRequest for non-Microsoft browsers calling code from

all the mess
Define a variable called request, and try to assign to it a new instance of the details of browser
XMLHttpRequest object type. This will work on almost all browsers except Comp. a{ibili{:y.

Microsoft Internet Explorer.

function createRequest () {

XMUHEEpR equest try {

w?\rks on Salpari, request = new XMLHttpRequest() ;

Fivefox, Mozilla, } catch (tryMsS) {

Opera, and // it didn't work, so we'll try something else
most other

non—Mievosoft }

browsers.

Try to create an ActiveXObject for Microsoft browsers

In the catch block, we try to create a request object using the syntax that’s
specific to Microsoft browsers. But there are two different versions of the
Microsoft object libraries, so we’ll have to try both of them.

Most versions of IE support
. [ b o

request = new ActiveXObject ("Msxml2.XMLHTTP") ;
} catch (otherMs) { but some of them vequive

All of this try { \/ a diffeent library.

tode heve.-
request = new ActiveXObject ("Microsoft.XMLHTTP") ;

} catch (failed) {

--90es in hevre. } . . :
// that didn't work either--we just can't get a request object

64 Chapter 2
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9 If all else fails, return null
We've tried three different ways of obtaining a request object. If the parser
reaches this request block, that means they’ve all failed. So declare request as
null, and then let the calling code decide what to do about it. Remember, null
is the object you have when you don’t have an object.
request = null; .
e qu \_ Rcfwnms null Fufs the burden
This goes ‘\:\b\on\a o ﬂ'e ¢alling ¢ode, which ¢an
final cate! detide how {o veport an ervor.

e Put it together, and return request
All that’s left is to return request. If things went okay, request points to a request object.
Otherwise, it points to null:
For non-MiLroso(:Jc
function createRequest () { browsers
try { b/
request = new XMLHttpRequest();
} catch (tryMS) {

try f{
request = new ActiveXObject ("Msxml2.XMLHTTP") ;
} catch (otherMS) ({ For the Internet
try { Ei}’lorcv Lans
request = new ActiveXObject ("Microsoft.XMLHTTP"); out there
} catch (failed) {
request = null;
No ma{:{:cf what, } K We could genevate 3,
something s } but well let the eall ervor heve,
. In
vetuened cvcvl\\ [ | } detide what £, 4, ; 3 c:dc'f
R value. € Lan
it's Jush a nul 56{: a request ob\ject.
return request;
}
m Different browsers use different = No matter what syntax you use m  Returning a null if you can't get
syntax to obtain a request object. to get an instance of the request an instance of the request object
Your code should account for each object, the object itself always lets the calling code decide what
type of syntax, so your app works behaves the same way. to do. That's more flexible than
in multiple browsers. generating an error.
you are here » 65
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ajax is

Ajax app design involves both the web
page AND the server-side program

Even though there was already a web form for Mike’s registration page,
we've got to interact with that form to get the user’s username, and later on,
to update the page with an error message if the selected username’s taken.

And even though we’re letting someone else worry about writing the server-
side code, we've still got to know what to send to that code... and how to
send that information.

Take a look at the steps we need to perform to check a username for validity.
Most of these steps are about interacting with either the web form or a
server-side program:
This is what the eall to Remember,
eveateRequest() does. ereateRequest()
doesn’t handle

ervors, so we'll need

— to do that ourselves.

Try to get a request object

Show an alert if the browser can't create the request

-— This in{:erad‘} with

Get the username the user typed into the form the web form.

Make sure the username doesn't contain problematic
characters for an HTTP request §<___ These have to do with

Append the username to server url & 2:%‘\:23:;?""“‘

Tell the browser what function to call when the server
responds to the request K= This is the “callback.” we'll

Tell the browser how to send the request to the server Yrite it ina few pages.

00 00 0000

Send the request object

Now we've through until the ve t
tuens, : ign i
and the browser gives it {o {hcq:;lb;:k.wns GOO‘I A]ax JeSIgn - mOStly

Here's mors serven inberackion about interactions. You've got

to interact with your users via
a web page, and your business
logic via server-side programs.
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Code Magnets

Most of the code for the checkUsername() function is scrambled up
on the fridge. Can you reassembile it? The curly braces fell on the
floor, and they were too small to pick up. Feel free to add as many of
those as you need.

Iiunction checkUsername () { i

alert("Unable to create request") ;

validation.js

var theName = document.getElementById("username") .value; i

if (request == null)
request.open ("GET", url, true);
l request.onreadystatechange = showUsernameStatus; .

— e (
yar username = escap

l = n l
var url = checkName . php?username=" + username;

theName) ;
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validate the requested username

Code Magnet Solutions

Most of the code for the checkUserName() function is scrambled
up on the fridge. Your job was to reassemble the code into a

working function.

First, we eall our utility

l function checkUsername() { . Lunetion in u‘(:ils.")s to get >
/ the rcqucs{: ob")ct{'.- utils s

request = createRequest (), 1€ we get back a null,

@ the funttion failed...
| if (request == null) 'é/ ,[_ ..so we'll tell the user.

| alert("Unable to create request"); '
getElementByld grabs the
element on the form with value is what n

€ user

the id “username.” \[ actually typed in

l var theName = docu.ment.getElementById("username") .value; '

i ion tleans up what
he JavaStript escape funetion ¢ _
/—L\: user cn{‘,:rcd, ius{: in tase theve ave things

| var username = escape (theName) ; . like spaces or ques jon mavks in the text.
l var url = "checkName.php?username=" + username; '\

request.onreadystatechange = showUsernameStatus We've appending the
'N/ username to the URL.

This is the callback that the browser
will send the vequest objeet to when
the sevver answers the vequest. e This tells the browser how to send the

p— - vequest. We've using the “GET” form
| request.open ("GET", url, tr\u) ' melhod and Scndinag it {:oéfhe url
contained in the url variable. And “true”
request. send (mall) means it's going asynthronously—the user
lg ¢an keep filling out the form while the

& send() attually sends the server thetks their username.
veauest object off 4o the
sevver. The null means
. we've not sending any other
information along with it. L indownload.
n initPage;
This tode all belongs | a0
wlidationys —— 5
o chapters validation.js
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What we've done so far...

Now we’ve got everything ready to make a request to the server
when a new username is entered in.

The onblur event +ri The JavaSeript geks 'Av\d |
to our ‘)a‘/agc\ryi\?t ragers a eal sends the ‘rC‘\ucs{: obft'ﬁ via
crca{cRcc\ucst() in utils js- \-

Jvindow.onload.
initPage;
rrlﬂ:ader:. "

utils.js

validation.js

The vequest ochL{: tells
the sevver what

username the user chose.

What we still need to do...

Now we’re just about ready to actually have the server respond to

our request: The server veturns a value indicating
whether the username has been actepted.

| =

Jvindow.onload.
initPage;
rylH“dgy:...v

S F validation.js

The ¢allback funetion updates the page {:o show sluu,css or
Lailure, without losing any of the user’s information.

d‘lel‘e are no °
— Dumb Questions —

Q,: What does that getElementByld() thing do exactly? Q,: And “value”? What’s that?

A: We'll talk about getElementById () a lof when we A: The getElementById () function returns a JavaScript
look at the DOM in Chapters 5 and 6. For right now, all you need to object that represents an XHTML element. Like all JavaScript objects,
understand is that it returns a JavaScript object that represents an the object the function returns has properties and methods. The
XHTML element on a web page. value property contains the text that the element contains, in this

case, whatever the user entered into the username field.
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test drive

- Test Drive

Let’s make sure everything’s working before moving on...

The JavaScript still doesn’t update the page in any way, but we can use a few more alerts to
check that our checkUsername () function’s working the way we want.

Open validation.Js in your editor, and add the code inside the checkUserName ()
function that’s shown below. It’s the same as the magnet exercise you just did, but there are
a few more alerts added to help track what the browser’s doing.

Once you've entered the code, save the file, and load the page in your browser. Enter
anything you’d like in the username field, and you should see all these alerts displayed.

function checkUsername () {

request = createRequest (); '”“12*’

if (request = null) w@;;i
alert ("Unable to create request");

else

{ validation.js
alert ("Got the request object") ;
var theName = document.getElementById("username") .value;
alert ("Original name value: " + theName) ;
var username = escape (theName) ; <5————\\
alert("Escaped name value: " + username) ; These alerts ave
var url = "checkName.php?username=" + username;

like status messages
or debugging
information... ﬂ\ey let
us know what’s 9oing
on behind the scenes.

alert ("URL: " + url);

request.onreadystatechange = userNameChecked;
request.open ("GET", url, true);
request.send(null) ;

haupf fheadfirstlabs.cem
Gon the reuest shject

Bt [ headfrstlabscom

-Z:j:’Jgg? R

ttp fheadfirstiabs com

You should see an alert @ S
indicating the vequest is z .
eveated, con(:igurcd, and sent.

it headfirstiaby com

@ URL chachilams pho use mame = i- sl 47 |
o)

—
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Wait a sec... this is supposed
to be real application design? A
bunch of alert() statements and
popup windows?

Asynchronous apps behave differently than
traditional web apps, and your debugging has
to account for that.

Asynchronous applications don’t make you wait for a server’s
reply, and you don’t get an entire page back from the server. In
fact, most of the interactions between a web page and a server
in asynchronous apps are completely invisible to a user. If the
user’s web browser runs into a problem when it executes some
JavaScript, most of the time it will just stop, and you’ll have no

idea what happened.

Alerts are a good way to track down problems the browser
doesn’t tell you about. Alerts show you what the browser sees.
They let you know what’s going on in the background while
your users are happily typing away.

\- Youll want o take out all

slevts onte You'e
it?:\(cd down any problems-

You can't usually rely on a server to tell you there's a
Prol)lem in asynclu*onous apps. Iv's YOUR jol) to J:‘igure out

if there's a Prol)lem, and res]oonJ to it in a useful manner.
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request object properties

The request object connects your code to
the web browser

All we have left to do is write the code that the browser will call when the
server responds to the request. That’s where the request object comes into
play. It lets us tell the browser what to do, and we can use it to ask the
browser to make a request to the server and give us the result.

But how does that actually happen? Remember, the request object is
Just an ordinary JavaScript object. So it can have properties, and
those properties can have values. There are several that are pretty useful.
Which do you think we’ll need in our callback function?

he sevver will vespond to your £ the server is sending batk e
enr sevral bmes vhle s 32 XL, resporee XML il g s 2 2
working on it. The browser uses tontain the XML {:,rcc that P in Chapter 9.
e veadytate property to tel comtains the server’ vesporse
you where Your ren\ucs{ st 2 The server's response will be

f{:ored in vesponseText. This
is usually text, but it might

readyState also be XML data.
responseText
onreadystatechange

/7 statusText

protessing li(:ccyclc. \

status and statusText ave used by th onveadystatechange is the property we use
browser to ell Yyour ode the HTYTP ’ / to {cll\/ﬂ\c browser what funttion to eall
status that was veturned by the server, when £he server vesponds o a vequest:

suth as 200 for “OK,” when the sevver
thinks everything worked as it should, or
404 for “Not Found,” when the server
couldn’t find the vequested URL.

The browser makes the

server’s response available

to your code t]mroug]m the
Properties of the request olaject.

72 Chapter 2

Chapter 2. designing ajax applications

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 2. designing ajax applications Page 31

Return to Table of Contents

designing ajax applications

You talk to the browser, not the server

Although it’s easy to talk about your code “sending a request object
to the server,” that’s not exactly what happens. In fact, you talk to the
web browser, not the server, and the browser talks to the server. The
browser sends your request object to the server, and the
browser translates the server’s response before giving that

response data back to your web page.

| function I

createRequest ()

\

/

utils.js

request

™~

PR
—_—
checkUsername ()

validation.js

The theekUsername() Lunction uses
the send() method of the vequest
ob\')ccjc o ask the browser to pass
the rCO\ucs{: on to the server.

e

request

/

showUsernameStatus ()

validation.js

The ereateRequest()
unttion obtains an
instance of the e
: quest
objeet from the browser.

L E— o —

web browser

The browser 5

Communitates with
the sevver using the

HTTP prototol.

web server

When the server vesponds {o the request,
the b\zwscv 1:’(; the properties of the
request objeet, and the d j
to showuscrnAmcS{:a{us(n).sm e °b\)“"£

\ his happens several Limes.
_\r(ou'\l ufe? the rcad\/S{;a{c
property to theek how
far along the server is n
vesponding o a vequest.
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Ready states up close

The browser uses the readystate property of the request
object to tell your callback function where a request is in its
lifecycle. Let’s take a look at exactly what that means.

This is the request ob\')cf.{:’s
veady state, stored in the —\

veadyState property. o
-

When the user leaves the username
‘(:iclcdn, the cthkMscrNamc() Lunetion

eveates a vequest ob\')cd:- \

Please register to acces
reviews:

When the vequest objeet’s
veadyState is 4, the
showldsernameStatus()
callback function uses the
sevver's vesponse to update

the page.

74
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After this statement is exetuted

ment i uted, State |, the
the vequest oh}cd: knows how to h veslt . ;Y to send.
eonnett, and what 4o tonnett {o.

\

request.open ("GET", url, true);

rcn\ucs{: is ved

1
readyState

request.send (null);

The sevver vesponds with a veadyState
of 2 while it’s working on the vequest.
/ Response headers, which provide

information about the vesponse, ave
2
readyState

i ith a status tode. The sevver sends
available along with a us Lo e s

several points during .

At this stage, data is
down|oadih5 into the vequest

objeet, but the vesponse data’s
not quite veady to be used.

3
readyState

Getting
~ server

Now the sevver’s finished
with the vequest, and the
data is veady to be used.

response
ready
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the browser calls back your code

The browser calls back your

function with the server’s response

Every time the response object’s readyState property
changes, the browser has to do something. And what does
it do? It runs the function assigned to the request object’s
onreadystatechange property:

Evcry time the rea
V-CSPOZ;C CHanges = Which is evey

Ime e Serveyr
et e zspdatcs the browsey

browser calls £hie [Fucssing — the

dy state of {he

function checkUsername () {
request = createRequest();

request.onreadystatechange =

In your callback function, you need to make sure that the
response is actually ready for you to use. You can check
the readyState property and the server status, and
then take action based on the server’s response:

<

function showUsernameStatus () {

=

if (request.readyState ==C4D {

unetion.
e

showUsernameStatus;

validation.js

This is the funetion name we used for
the onveadystatethange property. [
the name doesn’t mateh exactly, the
funetion won't be called.

This if statement makes sure that
none of the vest of the tode ;
vuns unless the veadystate is “4,

if (request.status == @ meaning the sevver is Linished.
if (request.responseText == "okay")

ramméﬁwtk // if it's okay,
the text value }

the sevver sends
batk to “5]" l‘c
i's “okay, the

username is tvee

else {
// if there's a problem,
alert ("Sorry,

76 Chapter 2

no error message to show

The server sends 3
status of ‘200" ; L
evc\ry{:hing is °k37-

we'll tell the user
that username is taken.");

This tode goes in
validation.ys) too.

)

validation.js
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- Test Drive

Add the showUsernameStatus() function to validation.js,
and load the registration page in your browser.
Try entering any username except “bill” or “ted.” Your browser

should display all the alerts we added to test the initPage () and
checkUsername () functions.

lid
Iirgs /haacifunslab.cam H: ow chtc‘f ? va
@ Fik o o I = uslha"‘" \,Eu \ 56{3
T the alerts trom Your
o I debuagind code, but

none inditate an evvor

t@ oo e -t

hitg ) /hmadBiAlalirawes I

t@ T nam b b33

hitg ) /fmad B Abalirawes

t;@ LR ek e g tesername o - aled 1EF ]

Now try entering “bill” or “ted” as the username. You should get the
error message that’s displayed by showUsernameStatus ().

This mcssa%c should be
T F/ displayed it you enter “bill”

S LR or “ted,” and then leave

he username Ffield. Someone
with that username is

«ﬂrcady vegistered.

) he
Once you’re sure everything’s working, go ahead and remove all «— Now fhat you ve sure v

f . owr LOdC
those alert statements in checkUsername () that you added to interattion bc’cwccnk;{ " dor
test the code. The only alerts that should be left are to report that a and the server ‘L’E’; dlc \1»5‘5"\5
request can’t be created, in checkUsername (), and to report a need those aler
username’s already taken, in showUsernameStatus (). Sﬂ{mcv\{s anymove:
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does it

Show the Ajax registration
page to Mike...

Everything works. But when you give all your code
to Mike, and he goes live with the new improved
registration page, there are still some problems:

P WAL Mirvies

T tried to enter my information just like
I did before, and the same thing happened.
When I pressed the Register button, the
browser threw away all my work!

What Lappene(l? Did all the work

you Put into the registration page
get lost? Ignorecl?

What do YOU think?
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The web form has TWOQ ways fo send
requests to the server now

Suppose a user does just what you expect: they enter a username,
and while an asynchronous request is going to the server and
getting handled by the browser, your callback is running, and the
user’s filling out other information on the form. Everything works
great—just like you planned.

But suppose the user’s so eager to get to Mike’s review of Iron
Man that they put in their username, ignore everything else on the
form, and click “Register.” What happens then?

The user enters a username
An asynchronous request is sent to
server to validate the username.

the When the user leaves the username
field, our code sends a vequest ob‘)cd‘,

to the server.

request

Before the server vesponds to
Lhe verification vequest, {h? user
clicks Regjster, and the entive web

Lorm is sent o the sevver l

The user clicks ‘Register’
The user ignores the other fields and
clicks ‘Register,’ submitting the form.

} -

An entive new page is veturned
with none of the user’s information
£illed in, but with an error about
the username being taken...
e

The server returns a new page
The server replies to the form submit by

returning an (empty) error form.

The server doesn’t care that
'\\/ our asynthronous request hasn't

taused the user to ¢hange
their username. [+ Jjust veturns
a blank evvor page.

? This is what we were trying +o finl )\

Even the alert box
saying the username was
taken has 9gone missins]

A

Flease reghin 10 s00m
revieen
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expect the

But we never thought about
users ignoring all of the other
fields. How do we keep users
from doing that?

Frank: Well, we can’t keep users from skipping over fields,
but maybe we can keep them from getting ahead of our
request.

Jill: You mean validating the username? Yeah, that’s perfect,
but how do we do that?

Frank: How about we just disable the Register button until
the server responds to the username validation request.

Jill: That would solve this problem, but it seems like we
need something more.

Frank: Like what? They’re submitting the form too soon,
so if we prevent the submission, the problem’s solved.

Jill: Well, don’t you think we need to give the user some
idea about what’s going on?

Frank: They’ll know what’s going on when we enable the
button. Until then, they should be filling out the form, not
trying to click ‘Register.’

Jill: But don’t you think that might be confusing? If the user
finishes filling out the form, or doesn’t want to fill it all out,
then they’re just going to be sitting there, stuck, and they
won’t know why.

You can never Frank: Well, we need to let them know the application is
doing something. What about displaying a message?

assume y our user's Jill: Another alert? That’s just going to annoy them in a
.ll [ 11. different way. How about a graphic? We could display an
w1 t lngs image when we send the request to the browser...

Frank: ...and another when their username’s verified.

exactly the way
Jill: Hey, and if we used an image to show whether the
you C[Ou. Plan {or username is okay or not, we could get rid of the alert when

there’s a problem with the username, too.

EVERYTHING! Frank: Perfect! Visual feedback without annoying popups.

Tlove it!
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[:l Display an “In Progress” graphic during verification requests

: : . 5C£Elcmcnt8yld is probably
When we send a request to the server to verify a username, we’ll display a graphic s{;ay{;;na 1o look Lamiliar It
next to the username field, telling the user what’s going on. That way, they’ll know lets You ateess an eleme {
exactly what’s happening as they work through the form. on an XHTML page n

Make eath

of these function checkUsername() { <

¢thanges to document.getElementById ("status") .src = "images/inProcess.png";

our OWn request = createRequest();
Yode, and . Displaying this image tells the user
thetk otk } somc‘{‘)\'m‘},S going on-
the boxes as
You 90 2
validation.js
|:| Display a status message upon verification

Once the request object returns, we can display another graphic in our

callback function. If the username is okay, the graphic indicates that;
otherwise, we’ll show an error icon.

function showUsernameStatus () { This graphit is displayed

if the server says the

if (request.responseText == "okay") { username is Oka\/' Q
document.getElementById ("status") .src = "images/okay.png";

}

else {

We tan - i A
diteh the / document.getElementById("status") .src

= "images/inUse.png";
alert popup

n
n (:avctr } This graphic¢ is shown if
of ahmccl\‘ the username is taken.
graphica -
h }
iton.

indow.onload-
initPage;
urlteadev=....

validation.js
RANN

PQWEWR

What do you think about this approach? Does

it follow the principle of separating content from
presentation? Would you change anything?

you are here » 81
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separate, separate, separate

If we're changing the image in our
JavaScript, aren't we mixing in our
presentation with our behavior?

Try and keep your presentation
in your CSS, and your behavior in
your JavaScript.

Your XHTML stores structure and content.
Your CSS should handle presentation, like
images, colors, and font styles. And your
JavaScript should be about what your page
does: the page’s behavior. Mixing those
means that a designer won’t be able to change
an image because it’s in your code. Or a
programmer will have to mess with a page
author’s structure. That’s never a good thing.

It’s not always possible, but when you can,
keep your presentation in your CSS, and use
JavaScript to interact with the CSS rather than
affecting the presentation of a page directly.

Let’s create CSS classes for each
state of the processing...

Instead of changing an image directly, let’s put all the image
details in our CSS. Open up movies.css and add the

following CSS selectors: ~and thes
¢ This fiest elass \')us{ sets up the ela € other three
<on for the protess itons-- classes thange out. the ima
lotation for the P in {;ha{: IOCa‘l:ioy;. 9e
existing CSS ... \/ \Z
| #username { padding: 0 20px 0 2px; width: 198px; }
#username.thinking { background: url("../images/inProcess.png"); }
(_” #username.approved { background: url("../images/okay.png"); }
Add these #username.denied { background: url("../images/inUse.png"); }
Lour lines to #detail ¢
your CSS. -
These ave the same images that we used in movies.css

) . SS
our JavaSexipt, but now Jchcyv; n the C
52 e with the vest of the \wcscn{-,a ion.
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...and change the CSS class with
our JavaSeript g \Ea

Now our JavaScript doesn’t need to know any image
names, paths, or anything about how the process icons
are being shown. Instead, we just need to know the three
CSS classes that represent each stage of processing.

#uscrnamc-{:hinking ——/

#‘uscrnamc.apyrovcd _— =
{;#uscrnamc.dcnicd —\2
Heve ave the Ehree

css tlass names:

Username is okay-

o

M‘"namc is taken

Now we can update our JavaScript (again). This
time we’ll just change the CSS class instead of
directly changing an image:

function checkUsername () {

—_ L ] U S VA | ISR RN | 1LY — — n: : "
aocumentrgethnrementoyra{ Status )= e S/ TFRRLOCeS SR

> document.getElementById("username") .className = "thinking";
request createRequest () ;

\/ou tan
thanae the validation.js
CSS ¢tlass function showUsernameStatus () { Remember +o remove the
using the . lines that changed the
alassN«lmﬂog if (request.responseText == "okay") { fmage di""‘HY'Q
‘;:oile:mznh ~deoecument—getElementByld{tstatus—sre—"imag akavy . pr)fs
— document.getElementById ("username") .className = "approved";
}
else {
—atertt"*Surry, that—user mame—is—takenY—

\ documerrt getETementByfd("status™*)sre o inUse-prgis

document.getElementById ("username") .className = "denied";
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you rule

So, listen. I'm going to use a single image for
the process indicator. Then, in the CSS, T'll just set
the different classes to show different parts of

the image. That means less image loading and faster
changes. Sound good? Do whatever you need to do to
your code to get this to work, okay?

Al of this CSS ¢hanged- Now
theve's J'us{: one image being
moved avound with the CSS.-\

existing CSS ...

)

#fusername {

N )
background: #£fff url('../images/status.gif') 202px 0 no-repeat; T'kcs wgb
es
padding: 0 20px 0 2px; width: 198px; } a'w‘;g:czuﬁ ¢
o
#username. thinking { background-position: 202px -19px; } new ideas.

#username.approved { background-position: 202px -35px; }
#username.denied { background-color: #FF8282;
background-position: 202px -52px; }

§ vindow.onload.
initPage;
jurlteader=....

validation.js

Changes? We don‘t need no stinkin’
changes!

Mike’s web designer made lots of changes... but she didn’t GOO(I separation
change the names of the CSS classes for each stage of
processing. That means that all your JavaScript still

of content,

works, with no updates! When you separate your content resentation am{
from your presentation, and separate both from your behavior, ’

your web application gets a lot easier to change. l)ellavior mal‘es

In fact, the CSS can change anytime, and we don’t even need your aPPlicatiOIl a
to know about it. As long as those CSS class names stay the

same, our code will happily keep on working. lOt more ﬂexilzle.

84 Chapter 2
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Ownly allow registration when it’s appropriate

With process indicators in place, all that’s left is to disable the Register button
when the page loads, and then enable the button once a username’s okay.

That involves just a few more changes to validation.js:
[[] Disable the Register button

When a user first loads the page, the username hasn’t been checked. So
we can disable the Register button right away in our initialization code.

designing ajax applications

By setting the disabled
propert
. true, the user ean £ill in F{:hcy
fields, but they ean't press the
submit. button until we've veady.
|

function initPage () {
document.getElementById ("username") .onblur = checkUsername;
document.getElementById("register") .disabled = true;

[[] Enable the Register button

If the username is okay, the user’s ready to register, so we need to enable validation js
the Register button. But if there’s a problem with the username, they need
to try again, so we should keep the Register button disabled. And just to
make things easier for the user, let’s move them back to the username field
if their username is rejected:
function showUsernameStatus () { Hf the username is oka '
enable the Register button.
if (request.responseText == "okay") {
document.getElementById ("username") .className = "approved";

}

else {

. document.getElementById ("username"
This moves

the user {
back to the / document.getElementById ("username"

document.getElementById ("register") .disabled = false;

) .className = "denied";
document.getElementById ("username") .focus () ;
) .select ();

username document.getElementById("register") .disabled = true;

field. L

vindow.onload.

initPage;
rlteader=...
1€ the username s ﬁakcn' \Jvalidation.js
make sure the RCS‘SJCCY
button stays disabled- you are here » 85
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check it

- Test DRive

Make sure you’ve updated validation.js and mpovies.css,
and load up Mike’s registration page. Try it out to make
sure everything’s behaving like it should.

When You enter a username,
this in progress graphic
should be dis\?laycd»

The submit but-ton
is disabled.

This graphic

{:e“s \/ou U\C
username is
okay-
The image files referenced
in your CSS are in the
Watch it!  download folder from Head
; First Labs. You tan submit the
Be sure you've got the complete examples page now-
folder from Head First Labs, including the
process indicator image.
86
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designing ajax applications

That's what I'm talking
about... satisfied users
and a much cooler

registration page.

Please register to access
¢ raviews:

Cool... T'll
avoid that one and
save twenty bucks
on tickets.

Sweet! It's
as good as it
looks...

Mike's happy-- 0

~and now his fans ean get
his movie reviews.

¥ = v
Now Mike’s page... |
-5*9 ..lets users keep working while their requested A
, |

usernames are verified by Mike’s server.

= =
* ..prevents user mistakes by disabling buttons
that aren't safe or appropriate to use, and Nl the vy you sarte

5 5 s ol o « application
enables those buttons When they are useful. Ehinking 3bo N Jc'};\:\\/ o W

desion in ditional
* ..doesn’t annoy his users With intrusive popups, a0ing \t;,o;i/arf:?aom\o:on
wat
but still gives them useful visual feedback. veques

87
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word
» Word Search
=
Take some time to sit back and give your right brain
something to do. It’s your standard word search; all
of the solution words are from this chapter.
X AR S M O K E J UDH E
A C T I VE X OB JETCT
AV I OR S MALTWR SV wordlis.l-.
Q S LHOCULVJ AR S L
J UY OR UHAEAHA AR ActiveXObject
A M NNONTULYHERA Asynchronous
Z OEUCSTTFIDNES élaxh
ache
H P T KAMHP I N L OUWLN
Callback
G E Y CCERILUOXTLUBR Null
ANl AHREOAUDGTR Open
O UNDBEUDA QBNRE AK Readystate
I NG LFAURTLGONSA Send
N DC LR I E F R I UDY URL
XMLHttpRequest
A R E A D S T A TESD
J E R C | T HR I Z2 AR
88
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Label Magnets

All the labels describing what’s going on in the new-and-
improved registration page fell to the ground. Can you
place the labels in the right place on the diagram?

—

equest = createRequest() H
.

showUsernameStatus ()

When the user leaves 3
field, an event unttion
eveates a vequest ob\')cd;

The secver vesponds with a .
re:di;g'ta{e of 2 while it's working
on the problem. The status and
vesponse headevs ave available.

At this stagc, data is
down|oadin5 into the
vequest objeet, but it's no
quite veady to be used yet.

[ —
The vequest object has been
cha-tcd, bu{‘, has no da‘{:a
and no information in its
various properties.
you are here » 89
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know your ready states

Label Magnets Solution

All the labels describing what’s going on in the new-and-
improved registration page fell to the ground. Can you
place the labels in the right place on the diagram?

The request object

has b
treated, but hgs no d:*l:aec"
and no in‘pokma{:ion in its
various proper-ties.

()7

= reateReques
request = C

The sevver vesponds with 3

ile it k'mg
veadyState of 2 while it's wov!
on {:\Y\c problem. The status and
e headers ave available.

When the user leaves 3
field, an event Lunttion
eveates @ vequest ob\')cc'h

showUsernameStatus ()
respons

B\/ the 4ime this statement
is exeeuted, the vequest

ob\)cc{: knows how to tonnect
and what to connett to.

At this stage, data is
downloading into the
vequest objeet, but it's not
quite veady to be used yet.

The Server sC'\dS

Fesponses bak a
Points dwihg {:hc{: ;:::::s’

90 Chapter 2
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% Word Search Solution

X AR SMOIKTEUJ UDHE
CAC I v E(x)0 B ECT)
(1O R SIMNAN TR S Word list:
s o cl|L J R S
J R U[H|A H A —ActiveXObjeet—
A N|T|L E R -Asynchrenous
z E c T|F Ajax
H TQA\:\\K N eaﬂbaekeac“e
G vy|ic|c R R Nul
A IAHR}\ R Open
O uU N|[B|[E|D|@ K Readystate
INGLkF)AE A Send-
N DC|L|R I |E Y “URL
AR E[A|D Y8 D XMLHttpRequest
J E R\G/I c\1) Il Z AR

you are here » 91
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3 javascript events

*
+ Reacting to your users *

So he said, “Hey,"
and then I said, "Ho," and then
he said, "Hey" again, and then T
said... well, you get the idea. I just
felt so alive reacting to him...

Sometimes you need your code to react to other things going
on in your web application... and that's where events come into the picture.
An event is something that happens on your page, in the browser, or even on a web
server. But it's not enough to just know about events... sometimes you want to respond to
them. By creating code, and registering it as an event handler, you can get the browser
to run your handler every time a particular event occurs. Combine events and handlers,

and you get interactive web applications.

this is a new chapter 93
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marcy’s yoga vision

It all started with a downward-facing dog...

Marcy’s just opened up a new yoga studio that caters to programmers and
techies. She wants a website that shows the different levels of classes she offers,
the times they’re available, and provides new customers a way to enroll in a
class... all in a cool, intuitive package. But she doesn’t have a clue how to build

that kind of site.... that’s where you come in.

To give you an idea of what she’s looking for, Marcy worked up a quick sketch of

what a page on her site needs to show her customers:

Marey offevs three tlasses: beginner,
inkermediate, and advanted.

N

—\

Beginner INtermediate

:ﬁi:ﬁz, fh::n ¢ | |ThIS i€ where you when the beginner
esch thoes o |7 |Should Start it course iSN't a challenge,
cusbomers il you're New to yoga. try thiS one.
know what {o O
expect.
..and a sample \g
image trom

each ¢tlass, too.

he sthedule
Customers should be able to see

ﬁ:: cath tlass... vight now, Marty has 3 button
for that Lunctionality: But which elass does
this show the sthedule for?

Have you met any programmers? They're
not exactly patient people... I've got this

94
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little sketch I did, but I need it turned into a
high-tech, super-responsive site. Can you help?

—

Advanced
Very challenging!

Enroll

Cus‘l:on;cvrs ¢an envoll online.
Marcys 50{: a F\rogram 'F!rom {:he
studio she teathes at 4o handle
the back—end logie for £his.

Marey knows her eustomers, but doesn't

know how to build a site that caters

to them... it looks like Ajax might be

= just the thing to handle her Fas't—ya«:cd,
demanding programmer {:\/ch.
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Design Magnets

Jjavascript events

It’s time to turn Marcy’s rough design into something you'd like to see in your own web

browser (you're a programmer too, remember?). At the bottom of the page are lots of

magnets representing parts of a potential web page. It’s your job to arrange these on

the web browser in a way that looks great. Also, see if you can design the site so whena <— |, the vest of Ehis

customer clicks on a class level, the description and a picture of just the selected class thay{e\r, you Il

is displayed.

build this site, so
{hmk abou'{: wha{

o5 0 O C—

ym PROGRAMTERS @

895

A\)ax lets You do:
thange parts of the
Pagc in veal— flmc,
talk 4o the sevver

asynthronously, ete.

)

JuSt getting off the Twinkie diet?
ThiS i§ the class for you.

Beginner

Mon f| Tue wed f Thu

Fri

5pr-6pM X X

Beginner

6pM-7pM X

8pMm-9pm

A

INtermediate

ENrol|
i‘

Advanced

you are here » 95
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design marcy’s web site

0
A“ f)esign Magnet Solution

Your job was to arrange the design magnets onto the web browser in a way that
looks great. Also, you should have designed the site so that when a customer clicks

on a class level, the schedule, description, and a picture of just the selected class
is displayed.

=~ Here’s where the AJax tame

in.. ¢an we ch8h9e out parts

the Page without 3
veload? OF eouyse..

These images

will display a
dcscri?{:ion of
the tlass when
£he user volls the

AdVaNCed The »
mouse over them. e “tabs” contai
~_ \ the elass sc}.cdu,e,h
. Introduction to yofa We'll get that on
BGgINNeY' demand using 3
Jut getting off the Twinkje diet? request object.
\% TS ek oryen = \ .and 3 dcsc\r\?{lc\:
. 1 be
Mon | Tue N wed I Thu Fri Ol: the ;\3‘5‘;‘:.\
INtermediate displaye
SprM-6pM X 1 x | X
6pM-7pmM X I I
8pM-9pM X When the
/ sthedule is
Advanced ENrol|

| displayed, ¢licking
= the Envoll button
will take the user

fo a new Paﬂc‘

i i ™ {‘)\'mg a
* |t's oka if you tame up with so e
bﬂ!, dsi&:cln{:, Z»r even A LOT du({(:cvcn’;.., as
long as you put fogether a dynamic dcsu‘x,mh
that doesn't vequive 3 veload 1o show eath o
Lhe elass sthedules.

-

This ehapter will be working off
the design shown here, but feel
free to thange things up and
implement Your design instead...

I love it, especially those
images and the tabs! Build
it just like that.
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Jjavascript events

Suppose you want to build the website shown on page 96. In the space below, make
notes about what should happen when customers click on different buttons, and what
interactions you think you'll need between Marcy’s web page and the server.
ym PRUGRAITIERS
O¢d
j Z welcome Beginner ntermediate | Advanced
Introduction to Yoga
Beginner
JuSt getting off the Twinkie diet?
ThiS i$ the clags for you.
Y
Mon § Tue B wed W Thu
INtermediate
spm-6pm X X X
6pM-7pM X
8pM-9pm
Advanced Web server
T
Web page
The studio Marcy teaches at has server-side programmers that can build whatever
we need... but we've got to tell them what to build. What sort of server-side
programs Will We NeEA? ..............cooiiiiiiiiiit e
you are here » 97
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ajax is about interaction

Your job was to make notes about what should happen when customers click on different buttons,
and what interactions you think you'll need between Marcy’s web page and the server.

A4
RCi1Se :
?:Lyﬁon There's a £ab for cach ¢lass.
When users ¢lick on 4 tab, it D
shows the destviption and © We need £, talk 4,
sthedule for that ¢lass. € server for thise

/

Eath tab updates the
content part of the page.

~ o
. ORGRATTIERS @ //
Bfa

j : welcome Beginner INtermediate
Introduction to Yoga

Advanced é—/
Beginner
Just getting off the Twinkie diet?
Thi iS the clags for you.
S/
Mon Tue wed Thu Fri
INtermediate ==
5pr-6pm X X X
6pM-7pM X
8pM-9pm X
—
Advanced Web server

An envollment vequest has o g0 1o
the server. But we don't need A\)ax

Webrpage for that. That vequest can b
These should show 3 desevivt; or that. That request tan be a
P“:lon o‘F . . mal bu{',{:ov\--- -
N (T s e

e el “ls oot tlass is selected to send the vight
class to the sevver—side program

s t
o okay if you've not sure abow
l\\tsm:ocvc\wlr\/‘ch?ng will work. We ¢an
always ask Marey questions and
Qigwc some {h'mgs out as we 9o

The studio Marcy teaches at has server-side programmers that can build whatever we need... but we've got to tell
them what to build. What sort of server-side programs will we need? We need 3. program that takes.a class name,...

98 Chapter 3

Chapter 3. javascript events
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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




Chapter 3. javascript events Ppage7

Return to Table of Contents

t})ere are no °
b Questions

Dum

Q,: | came up with something totally different for my solution.
Is that okay?

A: Itis as long as you figured out that you need to make a request
to the server to enroll for each different yoga class, and realized that
each tab should bring up a class schedule and description. But some
details are still fuzzy. What do those buttons on the left do? And do we
need an asynchronous request to get information about each class?

Q,: Are those tabs along the top of that drawing?

A: They sure are. Tabs are a great way to let users not only see
different options, but easily click on each option to find out more.

Q: XHTML doesn’t have a tab control. Do we have to buy a
third-party tool or something?

A: No, we'll do it all using graphics, some nifty client-side
JavaScript, and a request object to fetch the schedule from the server.

Q,: But there are some toolkits that do that stuff for you, right?
Why don’t we just use one of those?

A: Toolkits are great, but it's much better to know what's going

on underneath something like script.aculo.us or mootools. In this
chapter, you'll build a simple tabbed control on your own... and then
when you want to use a toolkit, you'll know what's going on, instead of
depending on someone else to figure out your JavaScript for you.

And of course, when the toolkit you're using doesn’t do just what you

events

Q,: This doesn’t look like much new... didn’t we do something
similar with the movie review site already?

A: That's right, you did. Although in that case, there was a lot less

interactivity on the web page. Users signed up, and the page and your
code did everything else. On this site, we've got a lot more going on:
dealing with several different button presses, figuring out which button
was pressed... loads of new interactivity issues. That's what most of
this chapter focuses on, in fact: events and interactivity.

Try not to rely on
any toolkit unless you
understand the code
behind that toolkit.

That way, when things
don't work the way you
want, you can fix the
prol)lems yourself,

want, you'll be able to change it or write your own controls.

atulo.us and mao{go\s
are two opular JavaSevipt
Loolkits tor visual effects,
amond) other things.

scr'\?{:-
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ajax involves technologies

Hang on a second... half of this is web design
and plain old JavaScript. I thought we were

supposed to be learning about Ajax, not a bunch
of events and boring scripting.

Ajax IS mostly JavaScript, events, and
lots of boring scripting!

Most apps that use asynchronous requests have a lot
more code that deals with web pages, objects on that
page, and doing basic JavaScript tasks. The actual
request object code may only be a callback function and
a few lines in an event handler.

But you really can’t break an application up into
“JavaScript” and “Ajax” and “CSS.” It all works together.
So even though you’ll be spending a lot of time in this
chapter working with XHTML and CSS and event
handlers, you're really building Ajaxian applications:
responsive, user-friendly, modern web apps.

The more you know
about JavaScript,
XHTML, and CSS,
the more effective
and usable your

Ajax apps will be.
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Jjavascript events

Ajax apps are wmore than the sum of their parts

Ajax apps are really just a combination of lots of pretty simple technologies:
XHTML, CSS, JavaScript, and things like the DOM, which you’ll get to in a few
chapters. In fact, if you take a close look at Marcy’s app, most of the work is

not Ajax-specific. It's XHTML, CSS, and JavaScript... wi
requesting added in just when it’s needed.

bling Mavey's page involves
iﬁ%ﬁ:}rgnd ég\é and somc’c’n.mcs,
some veally complex (S, especially
for positioning elements on the page:

th a little asynchronous

Web page

¢ event handling on the

h
Most of bs will be JavaSeript,

buttons and ta

Ym PROGRAIIERS
oga
k welcome Beginner InNtermediate Advanced
Introduction to Yo!
Beginner ga
Just getting off the Twinkie diet?
g'I?h‘tig ngthe clags for you.
=
MoN Tue wed Thu Fri
INtermediate
5prM-6pm X X X
qﬁ 6pM-7pM X
8pm-9pm X
—
Advanced Web server

scnding the request to the server
involves g JavaS':riP{: event handler
as well as 3 vequest ob\)cc‘b )

and it won't need vequest ob\')ctb

The main content pane for eath
elass is XHTML. wWe'll get that
XHTML with an asynthronous
vequest, but the vesponse from the

sevver is just more XHTML.

CSS. So

b
1 1o deal

\on

The XHTML is styled
Lheve's move presen
with:
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marcy’s xhtml page

Here’s Marcy’s XHTML...

Below is the XHTML for Marcy’s page... it’s already got a few references to
the JavaScript files we’ll need and several <div>s representing the different
parts of the page. Go ahead and download this page, along with the rest of
the Chapter 3 examples, from the Head First Labs web site.

<html> utils.is is the wtility file we
<head> treated in Chapter 2 with  We'll be adding a few
treate 0. ; tils.is
<title>Yoga for Programmers</title: chucs{ ) ~__ v ?“"L:'ois to utils;)
<link rel="stylesheet" href="css/ »dga.css" type="text/css" /> in this ¢ aper-

<script src="scripts/utils.js" type="text/javascript"></script>
<script src="scripts/schedule.js" type="text/javascript"></script>

</head>
th s wi
’t/; qu’c-\)s will s.‘(:o\rc the Th king section of the
PPlication—speeific JavaSeript. e

page is wraﬂ:Cd_'m the
“sehedulePane” div-
<img id="logo" alt="Yoga for Programmers" src="images/logo.png" />
<div id="navigation">
r> <img src="images/beginnersBtn.png" alt="Beginners Yoga"
This div title="beginners" class="nav" />

<body>
<div id="schedulePane">

¢ontains the <img src="images/intermediateBtn.png" alt="Intermediate Yoga"
images on the 31 o nintermediate™ class="nav"/>

left side of <img src="images/advancedBtn.png" alt="Advanced Yoga"
the page. title="advanced" class="nav"/>
</div>

[ This div tontains the four graphies

<div id="tabs" that vepresent the “Labs.”
<img src="images/welcomeTabActive.png" title="welcome" class="tab" />
<img src="images/beginnersTabInactive.png" title="beginners" class="tab" />
<img src="images/intermediateTabInactive.png"
title="intermediate" class="tab" />
<img src="images/advancedTabInactive.png" title="advanced" class="tab" />

</div> Here's wheve we need to update
the class information and dis‘?la\/ a
<div id="content"> sthedule for each elass.
<h3>Click a tab to display the course schedule for the selected class</h3>
</div>
</div>
</body>
tlasses. .
</html> {::55-65 html, along with Yo9a.¢ss and
€ images used by the \/"53 web
page, are all online at the Head
First Labs web site. -~
classes.html
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events

Test Drive

See what Marcy’s page looks like pre-Ajax.
Download the examples for Chapter 3 from the Head First Labs web site. Go ahead and
open up classes.html, and see what Marcy’s page looks like. There’s no interactivity
yet, and you may get a message letting you know that schedule. js can’t be found. That’s
okay, we’ll get to all that soon.

These ave l}us’c images that look

like tabs. [t's all just XHTML

and CSS.
e ¥ala Yogs for Pragrameers -

" A s e SRR PR TS, BT Bt (ATALAK JERD T DassEt, s

beginners l interrmediatn '

Click a tab to display the course schedule for the selected cluss

These veally

do look like <

t:f::o {:: vl:e'll Here's wheve a destription of
sure Jchcma ‘ each class should appear-

react like users

expett them Lo,

Waiting far wrw.heaafirslais carm.

This looks a lot. like the skete
i h
E&ac 9. Now we just ha\/sec‘bo "
iqure out the in‘gc\raﬂfivif\/ part.
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events = interactivity

Events are the key to interactivity

Marcy’s page needs to react to her customers. She wants a different schedule

and description to appear when a customer clicks on a class, and we could
even highlight a menu item by using context-specific graphics.

All this adds up to an interactive web page. In programming terms,
“Interactive” means that your page responds to specific events. And events
are just things that happen. Those things can be triggered by the user, your
code, the browser, or even a server:

Context—specific araphies
is just a «Cancy {cvrgnj;v\
thanging a graphic when the

tustomer moves their mouse
over a menu oP{:ion.

The browser 9enerates 3

lot of events itself.

9,

e =

Events tan happen when

the user does some hingy- web — e |
.or when the browser < !
sevver vesponds o
4o a vequest. -;!

O

The browser
handles a lot of
events divcc-tly...

—

You ¢an genevate some
events in Your ¢ode.

JavaScript
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..but will send some
events to your tode if
ouve set up handlevs

1or those events.

Loks of times) things ‘krha{’,v
happen on Yo page trige

g events in the browser:

oo

] | — i

Some events will update
yowr web Pagc-

Lots of things trigger
events, and you can
register handlers in
your code that responJ
to those events.
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events

+ ¥

*WHQ DQES wWHaAT™?

The names of most events give you a pretty good idea what they do.
Can you match the events to what they might be used for?

Use me when you want to validate a form
onclick before its contents are processed by a server-
side program.

Use me when you want to provide audio

9n¥90us feedback when a user has images disabled.

]J Use me when you want to scroll in on a
on lm‘ portion of an image when a user clicks a
certain spot of the image.

Use me when you want to let users know

in()acl that increasing the width of the browser
window could reduce their viewing
experience.

] /] 2 ; H
onmouseover Use me when you want to hide a submen.u
when the user moves away from a menu item.

Use me when you want to let a user know
onnjouseout about the input format for a selected text field.

Use me when you want to change the color of
° a menu item when a user hovers over the item.
onsubmit
Use me when you want to give the user
. popup instructions for a form before they
onresize start using the form.

Use me when you want to validate a
particular field every time data is entered

onerror into that field.
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event

N - 2
WHO DOQOES WHAT™
SQALLTIQN

The names of most events give you a pretty good idea what they do.
Your job was to match the events to what they might be used for.

anhck You want to validate a forr{l before its contents
are processed by a server-side program.

0H¥OCHS You want to provide audio feedback when an
T image can’t be loaded.

Q‘nl)lln' You want to scroll in on a portion of an image
when a user clicks a certain spot of the image.

01]1061 d You want to let users know that increasing the
T width of the browser window could reduce
their viewing experience.

onmouseover

You want to hide a submenu when the

user moves away from a menu item.

(¢} oseo

Pnmeusectt You want to let a user know about the
input format for a selected text field.

onsubmit

You want to change the color of a menu

item when a user hovers over the item.
o
onresize
You want to give the user popup instructions

for a form before they start using the form.

oneryor

You want to validate a particular field
every time data is entered into that field.
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Connect events on your web page to event
handlers in your JavaScript

You've already used the window.onload event to trigger lots of setup work
on web pages, and the onclick event to handle users clicking on an image.
We can use these events, as well as the onmouseover event, to connect
different parts of Marcy’s yoga page to JavaScript functions we’ll write.

The window-onload event lets us set up a page
and assign other event handlevs before the
user begins working with the page.

/

window.onload = initPage;

‘yﬁf}i o Sinte eath tab is an image, we
B () () (1) ¢an simulate seleeting a tab b
% P —— a'H,aching an event handler 1o
each tab image’s onclick event.

=

‘| tab.onclick = showTab; h___y

showHint;

| image.onmouseover

onmouseover triggers when the
usex moves theiv mouse over
something on 3 web page, like
an image.
On Marey's page, let's show 3
help{ul message; or hint, when
users move their mouse over a
tlass icon on the left.

Jjavascript events

All of these
unétions will 90

in our sthedule.is

seript... which we'll

start on in \)us{: a
ew pages.

e
—

initPage ()

showTab ()

The funetions ;
)'ou assign
to events ave talled ’

event handlevs.

showHint ()
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initialize

Use the window.onload event to initialize
the rest of the interactivity on a web page

You've already used window.onload twice to initialize a page. We need to
do the same thing in Marcy’s yoga page because...

Because
we want to keep our behavior and
content separate, right? We don't
want our XHTML to have things like
onclick="showTab()", yeah?

Assigning event handlers
programmatically is one more way to
separate content from behavior.
Anytime you can keep your JavaScript separate
from your XHTML, you should. The same goes for
XHTML and CSS: keep them separate.

[

=
\

The best way to assign event handlers is by using
properties of the elements in your XHTML page, and
doing that assignment in a function that runs before the
user gets control of a page. window.onload is the
perfect event for just that.

U

)

d‘lel‘e are no °
Dumb Questions

Q: So when does window.onload get
called again?

A: Actually window.onload is an event.
The event occurs, or fires, once the XHTML
page has been read by the browser and all
the files that XHTML references have been
loaded.

Q: So when window.onload fires,
the browser runs that event’s handler
function?

A: Exactly.

108

Q: How does the browser know what
function to call?

A: The browser will call the function that
you assign to the on1oad property of

the window object. You set that property
just like any other JavaScript property: with
an equals sign. Just be sure you leave any
parentheses off the name of the function:

window.onload = initPage;

Q: And we assign that property
where?

A: The browser will run any code that isn’t
inside a function as soon as it encounters
that code. So just put the window.onload
assignment at the top of your JavaScript,
outside of any function, and the assignment
will happen before the user can interact with
your page.

Then, the browser will fire onload and run
the function you just assigned. That's your
chance to set up the web page’s other
events.
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Jjavascript events

JavaScriPt Magnets

You need to initialize Marcy’s yoga page. Each left-side image and tab
should display information about the rolled-over class. Additionally,
clicking on a tab should select the class that'’s clicked. See if you can use
the magnets below to build initPage(), as well as placeholders for the other
functions referenced. For now, the placeholders can just display alert boxes.

— HINT: One magnet goes
here, before initPage().
l function initPage()‘B

* Fo\r now, Mau\/ \')us{‘, wants
the tabbed images tlickable. The
images on the left side should
<how a hint when the user volls
3 mouse over them, but they
shouldn't do anything else.

initPage

I function initPage () '

function showHint ﬂ

function hideHint()

for (var i=0; i<images.length; i++)

" currentImage.onmouseover =
; i

"

var currentImage = images[i];

By

var images =

in showTab ()

"eab) )
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magnet solutions

J avaScriPt Magnet Solution

Using the steps on page 16 and what you've learned about how events work
in JavaScript, can you re-create the initialization code for Marcy’s page?

This line sets the initPaae() Luneti
9e unétion to
L becilled omse the XHTML
tom\?le{:cly loaded. Foge bas been

i E_initPage
o - Don't worry +00 muth about this one. we'll
talk about all these gc{‘,Elcrncn{ methods in

b.
l function initPage () l ( i /Eh’av’c/cvs%
Loop over every | var images = document.getElementById("schedulePane") .getElementsByTagName ("img") ; .
single <img> "
) I Did You remember this

element, and ;
sttach events for (var i=0; i<images.length; i++) B <« opening brace?
to each. ~_
These events will happen when £he
Gek a ve Cevente o the var currentImage = images[i]; user moves the mouse over one of
the elass thumbnails or a tab.

current <imo>.

currentImage.onmouseover A_ showHint -

When 3 mouse volls
over
an imaf)t; show g hint j \ RCMCmbgr not
- .,

and hide the hint g currentImage .onmouseout m‘ < b el or
when the user mouses parentheses. You
off of the image. want to veference

the Funcfion, not

vun it.

E‘:d lyou ch::;::g S currentImage.onclick = | showTab
tlose eve IA l i
D b R'\g\\{: now Marey only

ofk?

G These funttions tan be :
D detlared in any order. You Jus{ be clickable.
need the detlarations to avoid
a JavaSeript evvor.

) Q_g, Ifunction showTab () '
[aere( [

Ex=znVnn

if (currentImage.className — "tab") {

function showHint ()
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Jjavascript events

—Test Drive

Create schedule.js, and add the functions shown on the last page.
Don’t forget to assign initPage to the window.onload event, too. Then,
test things out in your web browser.

Roll your mouse over a tab. You should see an alert for showHint (), and then hideHint ().
Try and click on a tab, too. Do you get a showTab () alert? What about clicking on an image
on the left? Nothing should happen there right now.

Click on @ tab (it's a

c = e — y < | likkle rieky with all J(,;\c
..m L a\cv,h boxes Yi\’vm‘b\u‘:_{
@ J should get an i€

g T § il \5(:;‘“5 {\\a{ ‘{'}\C ShOWTab()
L Bek » bt b dlaplay S corare ek for e ket chane Lunttion vuns:

- Yaga fur Programemers, -
The page at http:/ 'www.headfirstlabs.com says:
in showHino)
_ Yoga fur Programmers, - B
The page at hitp:/ 'www.headfirstlabs.com says:
@ in showTab(
T A
showHint() should vun when @

You mouse over 3 tab or an

image on the left.

RANN
‘PQWEWR

How do you like this user interface? Is there
anything you would change?

you are here » 111
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confusing suck

Look, you can say what you
want, but I still think those images over on the
left look like buttons. Navigation's almost always
on the left. Are we just going to ignore like a
hundred years of web design?

If a web page is confusing to YOU, it will
almost certainly be confusing to your users.

When you design and implement a site, you know how the
site is supposed to act. If the site’s confusing to you, then
users—without the benefit of the information you have
will probably be even more confused.

Even when you don’t get to control the design of a site, like
with Marcy’s yoga page, you should still try and make the
site as unconfusing as possible. If that means turning some
images into buttons to avoid users clicking on those images
endlessly, then do it!

But isn't that confusing, too?
If the images are clickable,

then you've got two forms of
navigation: tabs and images.

Sometimes you have to make a
choice between okay and better.

If you’re not in control of a site’s desi;
y happen y o
Jhvies c:;i;?’“ \7; ste —> you're often stuck making the best decisions
k5 stomer loves based on an existing layout. With Marcy’s site,
ﬁ\at Do You vealize she liked the design with tabs and images.
ater on
theve ave some Yrob\cms,
but the customer
doesnt wank Lo make
any thanges \)CLB\ASC)
they like what theyve

alveady seer-

=

Your job, then, is to make the best decisions
based on what you've got. In this case, that
means two forms of navigation to avoid user-
confusion. Otherwise, non-clickable images on
the left might be construed as buttons.

Ji-ﬂ"
-y

(a
Ui

v
]

112

Chapter 3. javascript events
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26

User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 3. javascript events Page 21

Return to Table of Contents

Change those left-side images
to be clickable

It’s a piece of cake to make the images on the left-
hand side of Marcy’s page clickable. In fact, all we
need to do is remove code:

Jjavascript events

function initPage () {
var images =

document.getElementById ("schedulePane")

.getElementsByTagName ("img") ;

for (var i=0; i<images.length; i++) {
var currentImage = images[i];

g g (4] i We dov\y"‘, want Jus{
currentImage.onmouseover = showHint; the tabs 4o be
currentImage.onmouseout = hideHint; clickable... we want

= « =l ima es, im‘.ludmg
) the left-
currentImage.onclick = showTab; o be cr'c‘:k};abr;d ones,
e

schedule.js

Good web pages
aren’t conrusing

A good web page is
as intuitive as possible.

F - Don't forget to vemoe
} the tlosing brate.
}
— ~5
m FI8
Og‘i
—ren I r—— ' - .
&-! O 5 b 1 AR (B RS ERsdul ey The el (s
¢ .
4 Yoga for Programmers. B
\H Tha page at heep:/ fwwac haadfrstlabacam saye
@ i

[ ]

If something looks like a button,
make it a button. And if part of a
site is confusing to you, the web
programmer, it’s probably even
more confusing to a user.

Tr it out... eath
image should call
showTab() now-

113
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xhtml is content and structure

Use your XHTML’s content and structure

showHint () is called when a user rolls their mouse over a tab or image.
But how do we know which tab or image is being rolled over? For that, we
need to take another look at Marcy’s XHTML:

XHTML for page head and body...
<div id="schedulePane">

<img id="logo" alt="logo" src="images/logo.png" /> E... image has a title atbeib "
. L . L Itle attribute
<div id="navigation"> that identifies the ¢lass level.

<img src="images/beginnersBtn.png" alt="Beginners Yoga"
title="beginners" class="nav" />

<img src="images/intermediateBtn.png" alt="Intermediate Yoga"

title="intermediate" class="nav"/>
<img src="images/adyancedBtn.png" alt="Advanced Yoga"
title="advanced" class="nav"/>

</div>

The tab graphics use
Lhe same titles.

<div id="tabs">
<img src="images/welcomeTabActive.png" title:"welcome‘Z;I;ss:"tab" />
<img src="images/beginnersTabInactive.png" title="beginners" class="tab" />
<img src="images/intermediateTabInactive.png"
title="intermediate" class="tab" />

<img src="images/advancedTabInactive.png" title="advanced" class="tab" />
</div>

Every XHTML element is accessible in your classes.html
JavaScript code as an object
You've been using getElementById () to access the images in

Marcy’s XH'TML page. That works because each element in the
XHTML is represented by the browser as an object you can manipulate

in your JavaScript. title = "advanced"
Even better, all the attributes on an element are stored as properties on /

the JavaScript object that represents that element. Since Marcy’s images

have titles, we can use those titles to figure out which image or tab was The title attribute becomes
selected and show the right hint. 3 property of the JavaScriP t

object that vepresents the

<i"‘5> clc».cn{;
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events
%__k showHint() should display a short hint-style message about each class when a user
rolls their mouse over an image. But the hint should only appear if the welcome
tab is selected; if one of the classes is selected, hints are disabled. Your job is to
complete the code for showHint() that's started below.
var welcomePaneShowing = . .. ... .. ;
R=__ This is a 9lobal vaviable: it's OUJCSi%‘
any Lunctions. [t should indmatg it the l
weltome pane is showing, which is the only
function showHint () { fime we want to show hints.
_ﬁ_:\‘i»/"' I L1 #I)ll\,
L O ) A
return;
}
switch (this. ... ... ... ) |
case " "
case TR "
var hintText =
"Perfectly join your body and mind with these intensive workouts.";
= "Click a tab to display the course schedule for the class";
}
var contentPane = ("content") ;
................... .innerHTML = "<h3>" ot "</h3>";
}
115
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complete showHint()

_ rpen your pencil
J &Iu‘ﬁon Your job was to complete the showHint function to display a hint

based on the title of the image.

var welcomePaneShowing = me

7 When the page loads, the weltome
pane is showing» So we start out

with this set to true. (\
function showHint () { Makc aure

£ we've not on the detlared this variable is

er Tunttion.

3 WA LR howhipnt )1
ar Ay 7

return;
“his” vefers o whatever object
y called this function. That's the  “Litle” is Lhe attribute of the
image that the user volled over.  XHTML Page we want 4o cheek..

< soweaetess it with the “fitle”

switch (this.__fifle ) A Property of the image.

case " heginners "

var hintText = "Just getting started? Come join us!"; we
g g ] SS—— For eath diffevent tlass \cil:e\,
want o sek some Wink £ext

break;

case " intermediate

var hintText =

case " advanced

var hintText =
"Perfectly join your body and mind with these intensive workouts.";

break It a"”f’?" 90od practice to have a default in
-  —— Yw switeh statements. 0 .
defaul’( ..... : f 9enevie ihS{V‘uL{io: :‘essaazr dC‘FauH; tan Jus“: be a

var hlVl‘l’TGXf "Click a tab to display the course schedule for the class";
} ft is to get
) 's
var contentPane = _getElementByld ("contenter— All Lhat's lext .
...................................... {hc <d\V> w\‘cv-c
contentPane. . . innerETML = "<n3>" + hipdText  + "</h3>"; ponkent is showm an
) chow the hint text
116 Chapter 3 schedule.js
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Jjavascript events

Add the code for hideHint(), too

The code for hideHint () is simple once showHint () is done. You just
need to grab the content pane, and set the hint text back to the default:

function hideHint () { This is bafically the reverse of showHint()
. l l l o s 'Ecs t:hc{loh 9rabs the tontent <divs and.
if (welcomePaneShowing) { ¢ ¢ {c*{: to the dc-pault message.

var contentPane = document.getElementById("content");
contentPane.innerHTML =

"<h3>Click a tab to display the course schedule for the class</h3>";

vindow.onload.
initPage;
urlteader=....

schedule.js

—Test Drive

Update schedule.js. Add a welcomePaneShowing variable, and update
the showHint() and hideHint() functions. Then try everything out.

. Py

N

Yéw é

— | —

E:m

Mouse over a 4ab or image on the

left... You should see 3 help£ul tip
appear in the main content pane.

{

Take your flexibility to the next level!

\»
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the web is visual

Tabs: an optical (and graphical) illusion

Marecy likes the look and feel of tabs on her yoga page. While there are
lots of fancy toolkits that let you create tabs, a simple graphical trick is all
we need.

On the yoga page, we’ve got a main content pane that’s dark green. So
that color basically becomes the “active” color. The Welcome tab starts
out that color, and the other tabs are a lighter color, the “inactive” color:

Thcs’c tabs are inactive...
they've a lighter eolor.

The Weleome
tab is active:

it's a davker
tolor. \/

walcoma l beginners ‘ il1Lu|'r|1uﬂial.u‘ advanced ‘

Click a tab to display the course schedule for the selected class

The attive eolor matehes the tolov of
the main tontent pane.

To make a tab active, we need fo change the
tab’s background to the “active” color

All we need to do to make a different tab active is change it to
the active color. Then, we can make the old active tab inactive by
changing it to the inactive color.

So suppose we’ve got two graphics for each tab: one with the tab
against an active background, and another with the tab against an
nactive background:

Heve’s Lhe
same 1ab in an
8C“:ive Version.

This is the beginners beginnera
inattive tab-

=
Inactive Active
We've already got a showTab () function. So the

first thing that function should do is change the tab
image for the clicked-on tab.

< \ !/
beginners /“/CL‘C\K: —_ beginnars
l

Inactive Active
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events
L3
Use a for... loop to cyele through the images
You've already used the title property of the image objects in showHint () to
change the hint text. We need to do something similar in showTab () : figure out
which tab should be active, and change that tab to the active image. For all the other
tabs, we just want the inactive image.
function showTab () {
alert ("in showTab()");
var selectedTab = this.title;
var images = document.getElementById("tabs").getElementsByTagName ("img") ;
for (var i=0; i<images.length; i++) {
var currentImage = images[i];
if (currentImage.title == selectedTab) {
currentImage.src = "images/" + currentImage.title + "Top.png";
} else {
currentImage.src = "images/" + currentImage.title + "Down.png";
}
}
}
You're kidding, right? What
happened to all that business about
O separating behavior from presentation?
This event handler has a LOT of
presentation-specific details.
showTab () now works directly with
image names, and it actually builds those
image names dynamically! So not only does
showTab () mix behavior with presentation
(the images), but it actually is depending on
the content of the XHTML page—the title of
each image—to figure out what presentation
to use.
There’s a real problem here. But what would
you do to fix the problem? Think about how
you would separate content, presentation, and
behavior before you turn the page.
119
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css is presentation

0SS classes are the key (again)

Marecy likes the look and feel of tabs on her yoga page. While there are
lots of fancy toolkits that let you create tabs, a simple graphical trick is all
we need.

For each tab, there are two possible states: active, which is the darker
color that matches the content pane, and inactive, which is the lighter,
unselected color. So we can build two CSS classes for each tab: one active,
and one inactive.

Open up yoga.css in your app’s css/ directory, and add these lines:

A L/
#tabs af#welcome.active { Each tab has an active elass with the active image..

background: url('../images/welcomeTabActive.png') no-repeat;
: T
#tabs a#welcome.inactive ¢

background: url('../ima;:27;§$cgggzigizififve.png‘TE;;j;;;;;ZT§§§‘\\\\\\)

¥ ..and an inattive tlass with the inactive tab image.
#tabs a#beginners.active {

background: url('../images/beginnersTabActive.png') no-repeat;
There }
0
are tw #tabs a#beginners.inactive {
elasses
Lor eath background: url('../images/beginnersTabInactive.png') no-repeat;
4ab. }
#tabs a#intermediate.active {
background: url('../images/intermediateTabActive.png') no-repeat;
}
#tabs a#intermediate.inactive {
background: url('../images/intermediateTabInactive.png') no-repeat; This CSS ¢an
} 90 anywhere in
[ #tabs a#advanced.active { Yoga.tss. [t's
background: url('../images/advancedTabActive.png') no-repeat; “F{OYi;;>
}
#tabs atadvanced.inactive {
background: url('../images/advancedTabInactive.png') no-repeat;
L}
e
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Umwm... but the tabs arent ¢a>’s !

Did you notice what element the CSS is styling? #tab indicates a <div>
with an id of “tab.” That’s okay. But then, the CSS indicates it’s styling <a>

tags, with ids of “welcome,” “beginners,” and so on. That doesn’t match
Marcy’s XHTML page at all.

But that’s no big deal... we can change all the images on the XHTML page
to <a> tags to separate one more layer of content from presentation.

Jjavascript events

XHTML for page head, body,

The elements still have 3
<div id:ntabs"}_{i&,iand an id.

|

and schedulePane <div>..

" Now we tan indicate which
tabs ave active, and whith
are inactive.

<a id="welcome" title="welcome" class="active" href="#">Welcome</a>

Each tab ; d"beds " bitlee"beqi " N R

. T <a id="beginners" title="beginners" class="inactive" href="#">Beginners</a>
IS now

rc‘mrcsanccd <a id="intermediate" title="intermediate" class="inactive"

by an <a> .

clement. href="#">Intermediate</a>

<a id="advanced" title="advanced" class="inactive" href="#">Advanced</a>

<img—src="-tmage redcomeTablatd —pagl—titie="welcome"—Ttass="tab
: —Nimoc beginnersTabl —u ; | e g
ESiicaycra g g B e+as
Img—sre=limag intermediatefabinactivepiigt-
PR R ETIT ot
et intermediat class="tal>

au

<Img—sre="Images/advancedTapInactiveprg—titt
</div> 1
Remove

therejare no o
Dumb Questions

Q: Why is the href set to “#”?

the diveet vefeventes to images in the XHTML.

1o
SFCVETT

classes.html

A: # references the current page. We don’t want the tabs to
take the user anywhere else, although later we’ll write code so that
clicking on a tab shows the selected class’s schedule.

Q: If we're not taking the user anywhere, why use <a>
elements?

A: Because the tabs are ultimately links. They link to each class
schedule, even if it's in a slightly non-traditional way. So the best
XHTML element for a link is <a>.

On the other hand, there are usually at least two or three ways to
do something on the Web. You could use a <span> element, a
<diwv>, or even an image map. It's really up to you. As long as you
can attach event handlers to the element, you're good to go.

you are here » 121
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Jjavascript is behavior

This broke our JavaSeript, too, didn’t it?

We’ve got a nice, clean XHTML page and some CSS that truly controls
the presentation of the page. But now all that JavaScript that depended

on <img> elements isn’t going to work. That’s okay, though, because even
though it worked before, it mixed images in with behavior... a real problem.

Let’s fix up our script, and separate all that presentation from the behavior
of the yoga page.
window.onload = initPage; We grab Ehe +abs <div>,

and itevate over the
<a> elements.

var welcomePaneShowing = true;

function initPage () {

var tabs =

document.getElementById("tabs") .getElementsByTagName ("a") ;
for (var i=0; i<tabs.length; i++) {
var currentTab = tabs[i]; .
This isn't much diffevent..
the events and handlevs
are the same as when the We
currentTab.onclick = showTab; tabs weve images. € need a new block

| ST heve betause i{:eva’cing

over images won't get

the tabs.. {;hey'" now

var images = <a> elements.

currentTab.onmouseover = showHint;

currentTab.onmouseout = hideHint;

document.getElementById("schedulePane") .getElementsByTagName ("img") ;

for (var i=0; i<images.length; i++) {

var currentImage = images[i]; This tode looks aw(:u“‘[ similar to
currentImage.onmouseover = showHint; the tode up above, and we alrcad\/
currentImage.onmouseout = hideHint; know that rc\?ca{',cd Codchiah b; a
1 nee
currentImage.onclick = showTab; veal trovble 5\7°+" WC "m‘e
) Lo tome back to this laber
}
function showHint () {

// showHint () stays the same
}
function hideHint () {

// hideHint () stays the same
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Jjavascript events

. ame loop as in
function showTab () { This is the sam L all the
initPage(). We want 37 &
var selectedTab = this.title; <a> 4ags n he tabs <div>:

var tabs = document.getElementById("tabs") .getElementsByTagName ("a") ;
for (var i=0; i<tabs.length; i++) {
var currentTab = tabs[i];

if (currentTab.title == selectedTab) {

currentTab.className = 'active';
} else { 'No image names. Now we
ust ¢
currentTab.className = 'inactive'; J ha"ﬁc out the CSS

tlasses. Much betiey!/

vindow.onload.
initPage;
jurlfeader=....

schedule.js

—Test Drive

You’ve got a lot of changes to make. Update classes.html, yoga.css,
and schedule.js. Then, see if those tabs work... try clicking on each.

et .

m Il — ' Click on a tab.
Yege . e
—

-

el I e |

The selected 1ab should
betome attive.-

Tk 8 ke e gy the rmr e sle For e iernad re

intermediate l advanced ‘

e ib I

..and the other {abs\
S should betome inactive.
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separate

Wow, so it takes a lot of work
to separate content from presentation and

behavior, especially if you don't do things that
way from the beginning.

The earlier you separate your content from
your presentation and behavior, the easier
that separation will be.

With Marcy’s site, we didn’t really think about content or
presentation early on, and it’s only when we were a few
functions into our behavior (the JavaScript) that we saw
problems. If we’d planned from the start to keep images out
of our code, and let our CSS handle all the presentation,
we’d have fewer changes to make to our JavaScript.

Still, even if you find problems late in the process, it’s almost
always better to do the work to really separate out content,
presentation, and behavior. Your app will be a lot better for

Q- So should | never have images in
my XHTML? That’s basically what we did
with the tabs, right? Pulled the <img>
elements out of the XHTML?

A: That was part of it. But more
importantly, we used CSS to control whether
or not a button was active. What a button
looks like when it changes from active to
inactive is presentation, so that belongs in
the CSS.

It's okay to have images in your XHTML;
just make sure that if those images are tied
to behavior, you get your CSS and code
involved, and keep those details out of your
XHTML.

124

the work you put into it.

therejare no °
Dumb Questions

Q,: That CSS confused me. What does
“Htabs a#advanced.inactive” mean?

A: The # sign indicates an id. So
#tabs means “anything with an id of
‘tabs’.” In the XHTML, that's the <div>
with an id of “tabs.”

Then, a#fadvanced means “for an <a>
element with an id of ‘advanced’.” So that’s
the <a> element with an id of “advanced”
nested within a <div> with an id of “tabs.”

And finally, the “.” indicates a class. So
afadvanced.inactive means the
<a> element with an id of “tabs” and a class
name of “advanced” (all under a <div>
with an id of “tabs”). That's a mouthful, so if
you're still unsure about the CSS, you might
want to pick up a copy of Head First HTML
with CSS & XHTML to help you out.

Q_- Isn’t it sort of weird that all the
buttons on the left are images, but all the
tabs are <a> elements? Why aren’t we
using <a> elements for the buttons, too?

A: Good question. We'll come back to
that, but anytime you notice things that seem
out of place, jot down a note to yourself. It
might be something worth looking at in more
detail.

Q: When | click a button on the left,
the tab also changes. Is that right?

A: What do you think? When you select
the “advanced” button, do you think the

“advanced” tab should become active?
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events

W your pencil
- We've gotten a lot done, but showTab() is still incomplete. We've

got to show the schedule for a selected class when a tab is
clicked on. Assume the schedule is an HTML description and a
table that shows the days of the week that the selected class is
available. There will also probably be an “Enroll button.”

How should we store the details and schedule for each class? In an HTML file? In the
JavaScript? Why did you choose the format you did?

How would you replace the main content pane with the schedule and details for a
selected class?

Does your solution:

|:| Separate the content of your page from its presentation?
I:‘ Separate the content of your page from its behavior?

|:| Separate the behavior of your page from its presentation?

Ajax is all ahout
INTERACTION. Your page
can interact with server-side
programs, elements within
itsel{, and even other pages.
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ajax can pages

Well, the first part's easy. If the
schedule and description is HTML, we
should store that as an HTML page.

Jill: You mean X-HTML, right?
Joe: Well, yeah.

Frank: As an entire page? That’s no good... we don’t want
to recreate all the tabs and stuff for each class, do we?

Joe: Well, then how about an XHTML fragment. Like,
just the elements and text for the actual schedule and class
description.

Jill: Yeah, because there’s no way we want all that content
in our JavaScript. And if we use XHTML, we can use the
same CSS styles as in the main page.

Frank: But how do we load up that... what? XHTML
fragment—

Joe: Sure.

Frank:

okay, right. So how do we load it?

Joe: Well, the tabs are <a> elements. Maybe we put
the fragments in the href attributes instead of those #
symbols?

Frank: But that would replace the entire page. That’s no
good. Besides, it seems sort of slow...

Jill: Guys, what about using a request object?
Joe: What do you mean?

Jill: What if we use a request object to get the XHTML
fragment, and just set the content pane’s innerHTML to
the returned page?

Frank: Can you even do that?

Jill: Why not? Instead of requesting a server-side program,
we’ll just request the XHTML fragment we want.

Joe: And we can do it asynchronously, so there’s no waiting
or page refreshing!
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Jjavascript events

Use a request object fo feteh the class
details from the server

The server doesn’t need to do any processing for Marcy’s page, but we can
still use a request object to grab the XHTML fragments for each class. This
is a request to the server, but it’s just for a page rather than a program. Still,
the details are the same as you've already seen.

We’ll build the code the same way we always do, using the
createRequest () function from utils. js and a callback to display
the results in the content pane. Here’s what we need:

function showTab () {

. ) This is the part of the
var selectedlab = this.title; =— show—ﬂabo ‘Cunc{‘jon ﬂ\a{‘,

/ \/ou’vc alveady written.

// set each tab's CSS class

schedule.js

var request = createRequest(); A/—This is the same \rcqucs{; ereati

if (request==null) { Code we've been using for {:?kil:n
alert("Unable to create request"); server—side Programs 3
return;

}

request.onreadystatechange = showSchedule;
request.open ("GET", selectedTab + ".html", true);
request.send(null) ; est ob\')cc{:

2°_ This time we've sending the vea e the

URL. So we need ton

age .
%taag.\:c?{s bcg‘nnncrhtml, intermediate htm,
( => function showSchedule() { and advanccd«h‘tm\-
The showSehedule() if (request.readyState == 4) { ™ A -
callback Lunetion if (request.status == 200) { z in :cf;:z/y_— '{:\ 3c ‘pn|c is available
xt. :
is talled when the document.getElementById ("content") .innerHTML = the XHTMLC i c‘t‘;“a"_ dvs?lay
vequest veturns. request . responseText ; Lo ing the innerHTML
qu . P ; proper Y the Confen{; page.
}
}
}

RANN
‘PQWEWR

Make these changes to schedule.js, and try out the
improved web page. Is everything working? Are
there any changes you'd make?
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synchronize your asynchrony

Be careful when you have two functions
changing the same part of a web page

There’s a bug! Class schedules show up okay, but mousing over another tab
or button image hides the class schedule and replaces the content pane with
hint text. That doesn’t seem too intuitive...

The elass sthedule and

details load perfest| from
— XML Fraquents. |

- PROGRAANERS 1L

\P’oge = ,.f o

-

el I e | ——

\ 5PROGRANERS .
Gg‘i

Tale yomr Penialiy 1o the mevi evel!

Clicking a button or tab works
~ceat: the tlass sehedule is
vebvieved and dropped into the
tontent pane. But then mousing over a button
or tab veplaces the sthedule
vith 3 hint. That's not riﬁhﬁl

Make sure you have the class XHTML fragments.

XHTML fragments for each class are included in the
examples download from Head First Labs. Make sure
they’re named beginner.html, intermediate.
html, and advanced.html. They should be in the
same directory as your main page, classes.html.

128 Chapter 3

Chapter 3. javascript events

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 3. javascript events Ppagesy Return to Table of Contents

events

rpen your pencil
v It’s time to finish up Marcy’s page. You need to change the JavaScript so that hints only

show when the welcome tab is active. If a class is selected, no hints should appear. Mark
up, cross out, and add to the code below to finish up schedule.js. To help you out, we've
only shown the parts of the script that you need to change or add to, and parts that are
relevant to those changes. Good luck!

var welcomePaneShowing = true;

function showHint () {
if (!welcomePaneShowing) {
return;

}

// code to show hints based on which tab is selected

function showTab () {

var selectedTab = this.title;

var tabs = document.getElementById("tabs").getElementsByTagName ("a");
for (var i=0; i<tabs.length; i++) {
var currentTab = tabs[i];
if (currentTab.title == selectedTab) {
currentTab.className = 'active';
} else {

currentTab.className = 'inactive';

}
var request = createRequest();
if (request == null) ({
alert ("Unable to create request");
return;
}
request.onreadystatechange = showSchedule;
request.open ("GET", selectedTab + ".html", true);

request.send(null);
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finish showTab()

ncil
Q%lm YMS;Igion

Your job was to finish up the code so that tabs selected classes

and turned off hints. Hints should only appear when the
Welcome tab is active.

var welcomePaneShowing = true; _-?Iis is the key vaviable. This should indicate
; ’%:e wcléomc Pane is showing. [£ it’s not, we
on H
function showHint () { vant to show any hints.

if (!welcomePaneShowing) {

We've alveady 9ot a cheek in showttint() for
=—— Lhe welcome pane... so we just need to make
sure Lhis vaviable is set corveetly.

// code to show hints based on which tab is selected

return;

}

Heve's the new tode First, we need to see o
function showTab () { the selected Lab is the Weleome £ab.
var selectedTab = this.title;

if (selectedTab == "welcome’) { J £ so, we should update the

weleomePaneShowing vaviable.  You get bonus evedit if you
. . . \eom
welcomePaneShowing = true: fioured this aut. IF the weleome

/ pane is selected, we need to
document.getElementByld("content").inner iTML =

overwrite any ¢lass sthedule with

weltome message...
("= "uhg%Click a ab to display the course schedule for the class/hg®": the weleome messay

This veally
is a hatk... } else { ...o,f;hcrwise, the weltome pane
) : . will have a ¢elass seh
o \7{;%:6 welcomePaneShowing = false it won't even bse Sclc;(:u\I:l‘\'::d
esentath . i
“’: - } S I£ any other {,ab'ls sclc%?d, ur‘\;da{;e class is <howing]
JavaSevipt! welcomePaneShowing o false. Now
‘/av?ll |Y;‘7 a o hinks will show because of the if
ou |l learn . N .
way 4o avoid // everything else stayed the same! (4. ot in showtint().
this when
you 56‘{2 '"\{30
the DOM in
Chapters %
an d?"- t]le]‘eBIe no °
Dumb Questions
Q: What if | didn’t catch the bit about changing the content pane back to the
welcome message when the Welcome tab is selected?
A: That's okay. Make sure you add that code to your copy of schedule.js, though. One
way you can avoid missing things like that in the future is to always test your code. Load up
the yoga class page, and click and move the mouse around... does anything look funny? If
s0, then make whatever changes you need to fix that problem.
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Jjavascript events

—Test DRive

Make sure you’ve got the XHTML fragments, the updated CSS, the
clean XHTML class page (with no presentation!), and your completed
copy of schedule.js. Load up Marcy’s web page, and give it a spin.

(- Xale] ags far Fegramman

Clicking on 3 +ab or button
seleets the vight ¢lass sthedule
and deseviption..

J ~and hints don’t eovey

up the class—specific

in ormation anymove.

wccme | segimans | intarmaciatn prr—

i Ulick & tab in display the oo rse schedule For the sclocied dass
BEGNERS Lol o OO RN, Y, L.

P P e 30 2 S8 o bt

ke racn I

Extreme Yoga
Biring wrerral wrweds sl o gk of croho

nsn T wed | T |

/  It'sperfect! Wow, it's just
like the drawing you did.
Fantastic! But I did have
just one more idea...
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clients always have one more idea

T have more images of the different
yoga classes. Wouldn't it be cool if when you
moused over one of those left-hand images, the
image changed?

Marcy wants the images on the left
to change when users roll their mouse
over the image

It’s too bad Marcy didn’t let us know about this
earlier, but this still shouldn’t be too hard. So when
the page loads, the images should look one way, but
each time a user rolls their mouse over the button,
the image should change.

N Yy, _ u
Mouse over -
) Ay ~

IDURICED
beginnersBtn.png

When the vs
over’ the imdd®
it thanges 4o the
aL‘ENC veysion

| MOuSC OVCY‘ S

mtermedlateBtn png

begmnerthnActlve png

e “volls

~ 7 _

e
~ MOMSC over -

P
FBURHCED
advancedBtn.png

ai el X
advancedBtnActive.png
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Jjavascript events

When you need to change images in your
seript, think “change CSS classes” instead

Here’s another case where separation of presentation and behavior can be a big
issue. Before changing any code, think, “Is this a case where I'm going to have
to mix my behavior (my code) and my presentation (like images)?”

If it is, it’s time to restructure some things. The image buttons are really just like
the tabs. They just look like buttons instead of tabs. So let’s add some new CSS
classes for both button states: the normal button and the active button.

#navigation a {
display: block; float: left;
height: 0; margin: 0 0 10px 0;

These vules apply to a\.l {'.)\c
<a>'s and handle ?osi{’,lonmg

overflow: hidden; padding: 140px 0 0 O; and sizing,

width: 155px; z-index: 200;

B)’ dcﬁau'{, bu{:‘{:ons use
#navigation a#beginners { Aé’~_____—"‘ oncimascn

background: url('../images/beginnersBtn.png') no-repeat; .and when 2 button
) is atkive, it uses 3
#navigation a#beginners.active { / diffevent image.
A
background: url('../images/beginnersBtnActive.png') no-repeat;

}
#navigation a#intermediate {
background: url('../images/intermediateBtn.png') no-repeat;
}
#navigation a#intermediate.active {
background: url('../images/intermediateBtnActive.png') no-repeat;
}
#navigation a#advanced {
background: url('../images/advancedBtn.png') no-repeat;
}
#navigation a#advanced.active {

background: url('../images/advancedBtnActive.png') no-repeat;

Just like with the elasses for ——= yoga.css
the tabs, these tan 90 anywhere

ou are here » 133
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use the right elements

Links in XHTML are represented by
<a> elements

Here’s another place where we can make some improvements to our
XHTML. Currently, the images are represented by <img> tags, but
they really are functioning as linking buttons: you can click on one to
get a class schedule.

Let’s change each button to an <a>, which better represents
something you can click on to get to a different destination, in this
case a class schedule and description.

XHTML for page head, body, etc...

Make sure {0 use the vight ids and titles.

n el n
CIrass= IId

PRI n ;
“Ertre=oegrnmner

<div id="navigation">
<a id="beginners" title="beginners" href="#">Beginners</a>
<a id="intermediate" title="intermediate" href="#">Intermediate</a>
<a id="advanced" title="advanced" href="#">Advanced</a>
img—sre="tmages/begiTmersBtapaglalt="Beginner ga

& This text will get

coveved up by the

<img—sre="images/lintermediateRtn png" alt="Intermediat

tritermediate

nad il

tmg—src="Images/advanrcedBtprgt—att

T

titlte="advanced™ cla
</div>

‘dle]‘e are no °
Dumb Questions

6]

button images.

classes.html

Q,: With the tabs, we had an inactive class and an A: Good question. With the tabs, there were two

active class. But on the buttons, they’re in the XHTML
without a class, and then there’s a CSS “active” class
description with the active image. Why don’t we have
an inactive CSS class with these buttons, too?

distinct states: active (in the forefront) and inactive (in

the background). The buttons we have, though, really
have a normal state, where they sit flat, and an active
state, where the button is highlighted. So it seemed

more accurate to have a button (with no class), and then
assign that button the “active” class when it’s rolled over.
Uniformity is a good thing, though, so you could probably
use inactive and active classes if you felt strongly about it.
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events
We need a function to show an active
button and hide a button, too
Before we change any of schedule.js, let’s add two functions we know
we’ll need. First, we need a buttonOver () function to show the N
active image for a button. That’s just a matter of changing a CSS class: In J avascrl])t,
functj.ion buttonOwir '(') { . . an element is
this.className = "active"; When Lhe mouse is over
' a button, make it attive. Iy ePI' eseﬂteC[ l)y an
We can do just t}qc. opposite for when a user’s mouse rolls out of the Ol)ject. That Ol)ject
button’s area. We just need to change back to the default state, which
is no CSS class: Las a Property {or
/ When the mouse volls out
function buttonOut () { of a button, 90 back o eaCII event tllat
this.className = ""; the default state.
} can occur on the

When you initialize the page, you need to element that it
assign the new event handlers

Now we need to assign the new functions to the right
events. buttonOver () should get assigned to a
button’s onmouseover event, and buttonOut () gets
assigned to a button’s onmousecout event.

represents.

We can also update the code to use the new <a>
elements that represent buttons instead of the older
<img> elements.

In our updated XHTML, we need
all the <a> elements nested in the

naviaati i
// code to deal with tabs ﬁa‘bon <div>.
(_‘> var buttons = /

function initPage () {

We've document.getElementById ("navigation") .getElementsByTagName ("a") ;
Lhav\5Cd the for (var i=0;_i<buttons.length; i++) {
avvay {ha{ var currentBtn = buttons([i];
was talled curren n.énmouseover = showHint;
images o currentBtn.onmouseout = hideHint;
be called currentBtn.onclick = showTab;
buttons. currentBtn.onmouseover = buttonOver;

currentBtn.onmouseout = buttonOut;

D

Here are our new event handlevs.
}
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test drive

—{(THe Finar) Test Drive

Everything should work! Make all the changes from the last few pages
to your XHTML, CSS, and JavaScript, and let’s impress Marcy with her
stunning new interactive class schedule page.

e Y2ga tar Pgramman

¢ o i

en0] Feassan ey

Clack & tabh to dispilay the cnmrse schidile for the selocted das

Seghnan I .-um-.:u-" sdvuncod ||

Roll over a button, and \/o_u
should get the attive version

it & nev e INTERTEDIATE
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events

Not so fast... have you tried out the
page? The images change, but what happened
to all those helpful hints when you mouse over
the buttons? They're gonel!

What lnappeneJ to the hints that were
attaclte({ to the l)utton’s onmouseover
anJ onmouseout events?

What would YOU do to make sure that
Marcy’s customers get cool interactive

buttons AND helpful hints?

When you've got an idea, turn over to
Clnapter 4, and let’s see how to take

your event ]namlling skills to the next
level (literauy).
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4 multiple event handlers

*
% Two’s company *

T was lost before you
came along. T mean, I'm great
at onclick, but without a little
validation from you, T just wouldn't
be that sure of myself.

A single event handler isn’t always enough.

Sometimes you've got more than one event handler that needs to be called by an
event. Maybe you’'ve got some event-specific actions, as well as some generic
code, and stuffing everything into a single event handler function won’t cut it. Or
maybe you're just trying to build clean, reusable code, and you've got two bits of
functionality triggered by the same event. Fortunately, we can use some DOM

Level 2 methods to assign multiple handler functions to a single event.

this is a new chapter 139
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events are properties

An event can have only one event
handler attached to it (or so it seems)

Marcy’s page has a problem. We've assigned two event handlers to

the onmouseover property of her image buttons:

function initPage () {
// code to deal with tabs

var buttons =

document.getElementById ("navigation") .getElementsByTagName ("a") ;

for (var i=0; i<buttons.length; i++)
var currentBtn = buttons[i];
currentBtn.onmouseover = showHint;
currentBtn.onmouseout = hideHint;
currentBtn.onclick = showTab;
currentBtn.onmouseover = buttonOver;<$\\~
currentBtn.onmouseout = buttonOut;

{
This is the same event: onmouseover
for turventBin. But we've assigning
both the showHint() handler-..

.and the buttonOver() handler.

Only the LAST event handler assigned gets run

When you assign two event handlers to the same event, only the last
event handler that’s assigned gets run. So on Marcy’s page, mousing
over a button triggers onmouseover. Then, that event runs the last

handler assigned to it: buttonOver ().

P rogh o Fagamman

The image is ¢hanging when You voll
over a button, so buttonOver() is

\ s PROGRAIERS 4

Ogﬁ
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getting called. 2

INTERREDIATE

theve's no hint an\_fmovc.
?\":jw\’h:{o is ﬁ)_{‘, ch‘Ang run

Chapter 4. multiple event handlers
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly
Print Publication Date: 2008/08/26

Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 4. multiple event handlers pages Return to Table of Contents

multiple event handlers

Event handlers are just properties

When you assign an event handler to an event on an XHTML element,
the handler becomes a property of the element, just like the id or title
properties of an <a> element:

[10="advanced")

title="advanced"

<a

id=""advanced"
id="advanced"
href="#"

onmouseover = showHint
/> .

currentBtn.
onmouseover =
showHint;

<a> element

XHTML file

The <a> object has properties: an id,
title, an hv‘&c, and an onmouseover-
Eath property has a name and 3 value.

JavaScript file

A property can have only ONE valuve

If you assign a value to a property, that property has that single value. So
what happens when you assign another value to that property? The property
then has the new value, and the old value is gone:

Fivst, the onmouseover
yroycr{:\/ is assigned §
Lhe value “hidelmage.

currentBtn. id="advanced"
onmouseover =
showHint; .
title="advanced"”
currentBtn.
onmouseover =

buttonOver;

Then, the Onmouseovey-
Property is assigned 5
new value, “butfonOver.”

<a> element
<— The value “bu{:ﬁonovcrn
‘rﬂ’\a,’*‘i the old value:
you are here » 141

JavaScript file
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addEventListener() registers an event handler

Assign multiple event handlers with
addEventlistener()

So far, we've been adding event handlers to elements by setting the event
property directly. That’s called the DOM Level 0 model. DOM stands
for the Document Object Model, and it’s how elements on a web
page get turned into objects our JavaScript code can work with.

But DOM Level 0 isn’t cutting it anymore. We need a way to assign
more than one handler to an event, which means we can’t just assign

a handler to an event property. That’s where DOM Level 2 comes in.
DOM Level 2 gives us a new method, called addEventListener (),
that lets us assign more than one event handler to an event.

Here’s what the addEventListener () method looks like:

142

currentBtn.addEventListener ("mouseover",

showHint, false);

Heve's the new method. |
You ¢an call this for the first argument, use The setond argument is the P:WC this
method on any element hﬁ Aevc"{: name without Lhe event handler. This should be a oF now.

You have an ob\‘)cﬂ{:
rcyrcscnjca{:ion ‘Co'n

on in front. Lunetion in Your stri\?{:, or You
¢an detlare the Lunetion inline.

currentBtn.addEventListener ("mouseover", buttonOver, false);

RANN

Add 3 setond handler, using
addEVcn{Lichcncr(), and
both handlers will get called
Tor the sycci(:\cd event.

‘PQWEWR

In what order do you think the browser will call
your handlers? Do you think the ordering in
which the handlers are run will affect how you
write your code?

Chapter 4
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Q} DOM? What's that?

A: DOM stands for the Document Object
Model. It's a specification that defines how
the parts of a web page, like elements and
attributes, can be represented as objects
that your code can work with.

Q: And what does Level 0 mean?

< Level 0 was actually an interpretation
of the DOM published before the DOM was
formalized. So it works with the DOM but
isn’t really part of it.

For your purposes, though, DOM Level

0 is what your browser uses to come up
with basic objects and properties for each
element in a web page. When you assign a
handler to an element's onmouseover
property, you're using DOM Level 0.

Q3 What about DOM Level 12 Do |
need to worry about that?

A: Not right now. DOM Level 1 has to do
with how you move around in a document.
So DOM Level 1 lets you find the parent of
an element, or its second child. We'll look at
DOM navigation quite a bit in Chapter 6.

Right now, though, you don't really need

to worry too much about what level of the
DOM you're using, except to make sure
your browser supports that level. All major
browsers support DOM Level 0 and Level 1,
which is why you can assign event handlers
programmatically using event properties like
onclickand onmouseover.

t}let‘e are no °
Dumb Questions

Q: And addEventListener() is part of
DOM Level 2?

A: Exactly. DOM Level 2 added a lot of
specifics about how events should work and
dealt with some XML issues that aren’t a
problem for us right now.

Q: So | can use addEventListener() to
add multiple events, and it will work with
all the browsers?

A: As long as they support DOM Level 2.
But there’s one major browser that doesn’t
support DOM Level 2... we'll look at that in
just a minute.

Q: Couldn’t | just assign an array to
an event property, and give the property
multiple values that way?

A: That's a good idea, but it's the browser
that connects events to event handlers. If
you assigned an array of handler names to
an event property, the web browser wouldn’t
know what to do with that array.

That's why DOM Level 2 was put into place:
it provides a standard way for browsers

to deal with multiple events. Ideally,
specifications standardize a process and
remove any possible guesswork.

Q: Why are the event property names
different than the names you pass to
addEventListener()?

A: That's another great question. That's
just the way the authors of the DOM
decided to handle event names. So if
you're assigning an event property, use
onclickoronmouseover. With
addEventListener (), use
clickandmouseover.

event handlers

Q,: What's that last parameter you’re
sending to addEventListener()? And why
are you setting it to false?

A: That last parameter indicates whether
you want event bubbling (false)or
capturing (t rue). We'll talk more about
capturing and bubbling in a bit, so don’t
worry about this too much. For now, always

pass false to addEventListener (),
which indicates you want event bubbling.

You can assign as
many ltan(ﬂers
as you want to
an event using

addEventListener().

addEventListener()
works in any weh
browser that
supports DOM
Level 2.
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firefox and safari are dom level 2 browsers

Your objects can have multiple event handlers
assigned to a single event in POM Level 2

The most important thing that DOM Level 2 added to events is the ability for
an event to have more than one handler registered. You've already seen how
addEventListener () adds a handler to an event:

currentBtn.addEventListener ("mouseover", showHint, false);

mouseover

showHint

currentBtn.addEventListener ("mouseover", buttonOver,

showHint
buttonOver

The browser runs every handler for an event when
that event is triggered
When an event is triggered by a mouse movement, the browser looks

up the right event. Then, the browser runs every event handler function
registered to that event:

Event listeners
aren’t called in

any particular
Watch it! order.

You might think
that the browser calls the
event handlers in the order
they’re added, but that’s not
guaranteed. Make sure that
your handlers don’t depend on
the order in which they’re called.

mouseover

showHint
buttonOver

JavaScript file
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multiple event handlers

rpen your penci
y It's time to make some improvements to Marcy’s yoga page. Below is

the current code for initPage(). Your job is to cross out anything that
shouldn’t be in the code, and make any additions you think you need
to get the image button mouse events to work.

function initPage () {

var tabs =

document .getElementById ("tabs") .getElementsByTagName ("a") ; schedule.js
for (var i=0; i<tabs.length; i++) {

var currentTab = tabs[i];

currentTab.onmouseover = showHint;

currentTab.onmouseout = hideHint;

currentTab.onclick = showTab;

var buttons =

document .getElementById ("navigation”) .getElementsByTagName ("a") ;
for (var i=0; i<buttons.length; i++) {

var currentBtn = buttons[i];

currentBtn.onmouseover = showHint;

currentBtn.onmouseout = hideHint;

currentBtn.onclick = showTab;

currentBtn.onmouseover = buttonOver;

currentBtn.onmouseout = buttonOut;

you are here » 145
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register multiple handlers with dom level 2

rpen your penci
v saluﬁgn Your job was to cross out anything that shouldn’t be in the code,

and make any additions you thought you'd need to get the image

button mouse events to work

function initPage () {
var tabs =
document.getElementById ("tabs") .getElementsByTagName ("a") ;
for (var i=0; i<tabs.length; i++) {

var currentTab = tabs[i];

You could have thanged these to
&« addEventListener(), but there’s

veally no reason +o. They work

currentTab.onmouseout = hideHint; fne as ﬂ\cy are.

currentTab.onmouseover = showHint;

currentTab.onclick = showTab;

var buttons =
document .getElementById("navigation") .getElementsByTagName ("a") ;

for (var i=0; i<buttons.length; i++) {
‘ Remember, the event names
var currentBtn = buttons[i]; are the same, but without

currenfm.addEvenﬂ.isfener("mouseou;r", hideHint, false);

currentBtn.onclick = showTab;

egrrertBtrrronmouseover buttonovers

curren’rB’m.addEvenﬂis’rener("mouseovﬁtrl‘fonOver, false);

£o— bt
=3 B

CUTrTreITCOCIT, OTmouUsS Ll_i;,‘.
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the “on” before the name. Both the mouseover and

wrzontBtn-onmouseover———showiint; L— t
currentBin.addEventlistener("mouseover", slﬂlﬂlvﬂ, false); mouscaut, events veed 0
; — hidetires <J handlevs eath-

Use false for each eall vight

currentBin.addEventlistener("mouseout”, buttonQOut, false); rov... we'll talk more about
bubb'm5 and cay-l;m.,g later.

schedule.js
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multiple event handlers

—TesT DRive

Change your copy of schedule.js, and fire up your web browser.
Try out the image buttons that now use addEventListener().
Does everything work?

P s

& e e R 2 szing Your mouse over the
: intermediate image thanges
Yamga WIERS é the hint text.. )
)

| e ‘%’“_y the button
Tken yosur 0 e e evel! ..and “Yda&cs
%-‘7/' e image on the page-

HETTER" 2 5
P
) Evcry{hing works! Let's
: have Marey take a look.
INTERMEDIRTE

Everything works? Are you kidding? Now
the hints don't show up, and the images
don't change. What's up with that?

What’s going on with Marcy’s browser?

What do you think is going wrong for Marcy? Why
isn’t the yoga app working?

Hink: Tey
different

browsers out.

you are here » 147
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internet explorer is NOT dom level 2

What’s going on with Internet Explorer?

The yoga page works great on Firefox, Safari, and a lot of other browsers...
but something’s definitely wrong on Internet Explorer:

[E shows a little trianaular i i
gular icon in th
bottom status bar. Double—click I‘Zha{c

triangle 4o see this ervor message.

& | Internet Explorer - =5 é)

2 Problems with this Web page might prevent it from being displayed propery

or functioning propery. In the future, you can display this message by
double-clicking the waming icon displayed in the status bar.

= Always display this message when a page contains emors.

i| [ Hide Details < |
Line: 7
Char: 3
_%Error: Ohbject dogzn't suppart this property ar method
W Code:0 B
URL: http://headfirstlabs. com/book e hfajan/chid/clagzes. himl
Previous Hest

Theve's a problem when You voll over

Lhe images- |E veports an evvor-
so:\c‘{',\\\?\g about 3 vroyerjc’c\fd :r
being supporteds |
method not being sup You - contrOl Wllat
l)rowsers yOUI' users are

worlting with.

It's your job to

build cross-browser
applications... and
always test your code in

LOTS 0{ l)I'OWSEI‘S.
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multiple event handlers

Internet Explorer uses a totally
different event wmodel

Remember that addEventListener () only works on browsers
that support DOM Level 2? Well, Internet Explorer isn’t one of
those browsers. IE has its own event model and doesn’t support
addEventListener (). That’s why Marcy got an error trying the
yoga page out on IE.

Fortunately, IE provides a method that does the same thing as
addEventListener (). It’s called attachEvent ():

currentBtn.attachEvent ("onmouseover", showHint);

This is the method that /\ You still give the function the name

adds the event handler in This time You keep the of the handler to vun when the

l"{""d" Ex\?lo\rc\r- at the begivming of the event oceurs. “}-ha‘&"mysfckious
event name... alse disaPPca\rs in
attachEvent().

attachEvent() and addEventlistener()
are functionally equivalent

Even though the syntax is different, these functions do exactly the
same thing. So you just need to use the right one for your users’
browsers.

currentBtn.attachEvent ("onmouseover", showHint) ;

Use attathEvent() =
(-':: [nternet ’f,‘ internet Explorer 7

Explover browsers.

currentBtn.addEventListener ("mouseover", showHint, false);

These ave all DOM

Use e' )
addEventListener() Z @ @ Level 2 browsers

» =/ -as well as Safaei
for Fivefox... —] and most o«(:},crah

..0pera..- mod
ern br
owsers. you are here » 149
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welcome to

Okay, I'm sorry, but that's
totally stupid. What were the IE
people thinking? Two functions
that do the same thing?

The browser wars are just part

of web development.

Like it or not, not all browsers are the
same. Besides, when Microsoft came up

with their own event model, it wasn’t that
obvious that the DOM Level 2 would take

off like it did.

And no matter how it all happened, you
can’t write off people who use IE... or
those who don’t.

Q: So this is all about which browser
is better?

A: No, it's just that not all browsers were
developed the same way. It wasn’t so long
ago that the DOM wasn't a sure thing, and
Microsoft just decided to go in another
direction. IE isn’t better or worse than other
browsers; it’s just different.

Q- Yeah, but everyone knows IE’s a
pain. | mean, come on...

A: It's true that lots of web developers
think that IE is hard to deal with. That's just
because it uses some different syntax. But
look at things the other way: if you've been
writing code on IE all your life, then it's really
Firefox, Safari and Opera that are a pain.

Either way, you've got to write web apps that

work on all major browsers, or you're going
to miss out on a ton of users.

150
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Dumb Questions

Q: Why does attachEvent() add the
“on” back to the event name?

A: That's just the way |E decided to
implement that method.

Q,: What about that last argument to
addEventListener()? Where did it go on
attachEvent()?

A: You may remember that the last
argumentto addEventListener ()
indicated whether you wanted event
bubbling (fa1lse) or event capturing
(true). IE only supports event bubbling, so
that argument isn't needed.

We'll come back to capturing and bubbling
once we've got Marcy’s app working on all
major browsers.

Q} So which one should | use?
addEventListener() or attachEvent()?

A: Good question. If you think about it and
look back at the createRequest ()
function, you probably already know the
answer...
In IE, event names
e 9.

have "on” in {ront, for

(3 o Kl
example, OﬂCllCl( anJ

"onmouseover.’

In Firefox, Safari,
and Opera, event

names DON'T have
"Oﬂ” in {rOHt: "C .C]‘”

and "mouseover.”
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Utility Function Magnets

Just like with createRequest(), we need our event handling to work on
multiple browsers. Your job is to use the magnets below to build a utility
function for adding event handlers to events.

addEventListener
-}
Ej
ener

e B
L T S

] Hmt: The expression (document.someFunction) returns true if a browser supports :
running someFunction (), and returns false if that function isn’t supported. 1
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utility functions abstract browser differences

Utility Function Magnets Solutions

Your job was to figure out a way to get our event handling to run on
multiple browsers. You should have built a utility function for adding
event handlers to events.

This funetion takes in the ob\')ccjc that the name of the event, like

+this event aFYliCS to... -\ e “mo“SCOVCV".,_ ..and the handlev function.

addEventHandler

C E (| document| . wl D S PES is the syntax used by
e

nternet Explorer.

. -

This will
ov\\‘f be true
for |E.

This is the DOM

N —— Lewl2 syntax.

You eould also have ¢h o

. rejare no
for addEventLis{cnckci‘i::l:.,. — Duml) QueStiQnS
the o:rdev of the if/ else—if
doesn’t matdey.

Q: Why didn’t we use a try...catch block this time?

A: We could have, but unlike createRequest (), this

function doesn’t need an error to know that something went wrong.
Using document .attachEvent and document.
addEventListener works just as well. Besides, the 1 f..else
1 £ block is a lot easier to read.
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multiple event handlers

Wouldn't it be dreamy if I never
had to worry about adding multiple event
handlers again? If only I could take my
addEventHandler() utility function with me all
the time... I guess it's just a fantasy.
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use utility

addEventHandler() works for ALL apps,
not just Marcy’s yoga page

So where should you put your code for addEventHandler ()?
We’ll use it in Marcy’s yoga page, but it’s really a utility function. It will
work for all our apps and in any browser. So go ahead and add your
new code to utils.js, so we can reuse it in later web apps we build.

function createRequest () {
try {
request = new XMLHttpRequest();
} catch (tryMS) {
try {
request = new ActiveXObject ("Msxml2.XMLHTTP") ;
} catch (otherMsS) {
try {

function
createl

}

utils.js

request = new ActiveXObject ("Microsoft.XMLHTTP") ;

} catch (failed) {

request = null;

Just like ereateR
e 0
addEvethandler(;?:S{ ’

} usetul in all ouy apps.

return request;

function addEventHandler (obj, eventName, handler) ({
if (document.attachEvent) {
obj.attachEvent ("on" + eventName, handler) ;
} else if (document.addEventListener) {
obj.addEventListener (eventName, handler, false);

154

Anytime you build
cross-bhrowser utility
functions, store those
methods in scripts
that you can easily
reuse in your other
web applications.
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Let’s update initPage() to use our new
utility function

Now we need to change initPage (), in schedule. s, to use
addEventHandler () instead of addEventListener (). Go
ahead and make the following changes to your copy of schedule.Js:

function initPage () {

var tabs =

document.getElementById ("tabs") .getElementsByTagName ("a") ;

for (var i=0; i<tabs.length; i++) { schedulejs
var currentTab = tabs[i];
currentTab.onmouseover = showHint;

currentTab.onmouseout = hideHint;

currentTab.onclick = showTab;

var buttons =

document.getElementById("navigation") .getElementsByTagName ("a") ;

nd\cv() has to take in

for (var i=0; i<buttons.length; i++) { addEVC"{"Ha s not 3 method
nte
var currentBtn = buttons [ik., E\:\C{:\:i*::c;" \{;sc\‘(:»

addEventHandler (currentBtn, "mouseover", showHint) ;

currertBtmraddEverthistener(tmouseover ©, showHint, ralse)y S

addEventHandler (currentBtn, "mouseout", hideHint) ;

& Re
currentBtaraddEventiistenrer ("mouseocutt; IrideHingG, ; iﬂ;’g‘/e all the
ventListener() ¢, alls,

s {:hey on'y work on Dom
addEventHandler (currentBtn, "mouseover", buttonOver); , Level 2 browsers

currentBtn.onclick = showTab;

currentBtn.addEventListener ("mouseover™, puttonOver;—faiser;

addEventHandler (currentBtn, "mouseout'", buttonOut) ;

currencBthn.addEventListener ("mouseout™;,PbuttomSut; false);

you are here » 165
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test drive
You should have addEventHandler() in utils.js and an updated
version of initPage() in schedule.js. Once you’ve made those
changes, try out the yoga page in Internet Explorer and a DOM
Level 2 browser, like Firefox or Safari.
Og? =
T ) W e | HELTTIERS
EVCY"/U\"\‘} works L —~ Take yovar MesibiBty 34 e st leval?
great in DOM Level 2 m?/'
browsers. That means our
addEvcn‘EHandlcr() u{:'ll'l‘(‘,‘/ ‘_h
funttion does the vight e
thing £or those browsers.
= e INTERMEDIATE

Uh oh... more trouble with [E.

yagg:mﬂs )

‘ B L T v B o R AR

Buk thevre’s no evvor
veported this Lime..-

~even though neither the hints

nor the image vollovers work.
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Use an alert() to troubleshoot

Without any error messages, it’s hard to know exactly what’s
going on with Internet Explorer. Try putting in a few alert ()
statements in the event handlers, though, and you’ll see they’re
getting called correctly.
function buttonOver () {
alert ("buttonOver () called.");

this.className = "active";

function buttonOut () {
alert ("buttonOut() called.");

this.className = "";

So what else could be going wrong?

The event handlers are getting called, so that means that
addEventHandler () is working like it should. And we’ve already
seen that the code in the handlers worked before we added the
rollovers. So what else could be the problem?

function buttonOver () {

this.className = "active";

} Al We know these tlass names

are vight... so what else

¢ .
function buttonOut () { ould be 9oing WVO"S?

this.className = "";

What do you think the Prololem could he?

Can you figure out wlly the code
isn't worl(ing like it should?
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we want the owner of our handler

We know the CSS works, and there's
hardly anything else in those showHint()
and hideHint() functions. So it's got to be
the this reference that's a problem, right?

“this” refers to the owner of the
executing function.

The this keyword in JavaScript always
refers to the owner of the function that’s

»n )
executing, So if the method bark () was “ouner” and allee” avent ﬂ{:;
called by an object called Dog, then this in same. [n 3 web chivonmcn{'t, e
bark () would refer to the Dog object. browser talls all 4he (,tund.’l ons,
: i ; but objetts vepresenting
When you assign an event handler using C\Cmcnij o e paog ave the

DOM Level 0, the element with the event
is the owner. So if you did tab.onclick
= showTab;, then in showTab (), this
would refer to the tab element. That’s why
showHint () and hideHint () worked
great in the last chapter.

function showTab () {
var currentTab = this.title;

onclick = showTab; // etc.

ownevs of those Lunctions.

The this keyword vefers
=~ to the owner of the

function that's Funhing..
that's the tab objeet.

In DOM Level 2, an event is still
the owner of its handlers

When you’re using DOM Level 2 browsers
like Firefox, Safari, or Opera, the event
handling framework sets the owner of

a handler to the object that handler is
responding to an event on. So you get the
same behavior as with DOM Level 1. That’s
why our handlers still work with DOM Level
2 browsers.

But what about IE?

168 Chapter 4
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Event handlers in IE are owned by IE’s event
framework, NOT the active page object

You already know that IE doesn’t implement DOM Level 2. IE has its own
event handling framework. So in IE, the event framework owns the
handler functions, not the object on the XHTML page that was activated
with a click or mouse over. In other words, this in showTab () refers to the
IE event framework, not to a tab element on Marcy’s yoga web page.

Iick = showTab;

r

FrameWork just m

set of ob'cz){:s or zj:isea
ﬁha{: Fcr&);rms some task
like handlin5 events op 3 l
web page.

[n IE, ngls n an event
handler that vefers to
an ob")ct,’c in the event
hAndlinS -(:\ramcwork-

function showTab () {

var currentTab = this.title;

// etc.

N
\

/ \

‘/E:'u tan't get back 1o the l I
z ject on the Page that
he event was triggered on ‘ I

using this in [E
IE Event Handling
\ ~ Framework ’ l

~ -

Q,: What object does this refer to in the
|E framework, then?

- this always refers to the owner of
the function that's currently running. So in an
event handler under IE’s event framework,
this points at one of the framework’s
objects.

It really doesn’t matter what that object is
because it's not all that useful. What we
need is a way to get information about the
element that the event occurred on.

fllel‘e are no °
Dumb Questions

Qj But if this is how IE handles events,
how did our code work back in Chapter 3
on Internet Explorer?

A: Our code worked in IE because

we were just using DOM Level 0 syntax.
Anytime you assign a handler to a property,
like currentBtn.onmouseover
= showTab, that's DOM Level 0.

But our code now is using
addEventListener () and
attachEvent (). That's not DOM
Level 0, and now this doesn’t mean the
same thing as it did in that earlier code.

Q: Ok, great. So the page still doesn’t
work in Internet Explorer. What now?

A: Well, take a moment to think about
what exactly you need. It’s not so much the
this keyword that's important, but the
information that keyword let us access.

What exactly do we need to know about in
our event handler functions?
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we need an Event object

attachEvent() and addEventlistener()
supply another argument to our handlers

One of the cooler things about JavaScript is that you don’t need to list all
the arguments that your functions take when you declare that function. So
even if your function declaration is showTab (), you can pass arguments

to showTab () when you call it.
£ Even though there arent any objects

function showTab() listed here, showTab() could ot i
var currentTab = this.title; additional informa{:ion when it's aa”esi "

// etc. \
We've got Lo veplate “this” with something

The bad thing about that is sometimes you miss out on  that points to the ob\')ct{: on the web page
arguments that are passed to your function. that triggered this event.

Your event handlers get an Event object from
attachEvent() and addEventlistener() Event oLjects

When you register an event handler using DOM Level 2 and
addEventListener (), or attachEvent () and IE, both

know what ol)ject

frameworks pass your event handlers an object of the Event type. tl’l g gere C[ tlle m a nc[
Your handlers can then use this object to figure out what object 1[ {

on a page was activated by an event, and which actual event was what tYPe ot event
triggered.

they are.

There are two properties in particular that are really helpful to
know about. The first is t ype, which gives the name of the event
that was triggered, like “mouseover” or “click.” The second is
target, which gives you the target of the event: the object on the So we need 4o
page that was activated. get access 1o the
L
andler funeti
This is the name of the event that tions.
€7 srturved Ws the same string that

m you passed 4o addEventListener(), like
“mouseover o “onload.”
target l This is the object the event

w—__— otturved on, like a tab or an

| t o\)\')cd:
image on a web page. The kavack of an Bven
CT is ea\u\va\cn{: 1o what you get

Leom the “Uhis” ke\lwo'rd n
DOM Level 2 browsers:

Event object
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We need to name the Event argument, so
our handlers can work with it

You don’t have to list all the arguments a JavaScript function gets. But if
you want to actually use those arguments in the function, you do need to
list the arguments. First, we need to get access to the Event object in our
handlers, so we can figure out what object on a page triggered a call to our
handler. Then, we need to list the argument for that Event object:

All of the event handlevs i
function showHint (e) 4*\\ schedulc.\)'s should now take n
// function code extra argument.
}
function hideHint (e) (\
// function code
}

function showTab (e)‘{"_\

// function code

}
function buttonOver (e) #\_/ .
Event object

// function code !

} DOM Level 72 browsers and

biect o 3
function buttonOut (e) { |2 send an Ev-c“'{: ;)C eved.
handler when iE's Tridd

// function code

We'll need 4o thange most of
our handler funetions o use the
Event ochC‘E instead of “Lhis.”

— RANN
‘PQWEWR

With DOM Level 2 browsers, you can use either this
or the Event object passed into an event handler to
find out what element was activated. Do you think
one approach is better than the other? Why?

you are here » 161
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target or srcElement?

target srcElemevM
You say’temato, | say tomato...

The good news is that both IE and DOM Level 2 browsers make the object that
triggered an event available. The bad news is that DOM Level 2 and IE use
different versions of the Event object, each with different properties.

In some cases, the Event object properties refer to the same thing, but the
property names are different. And to make matters worse, modern versions of
IE pass in an Event object, but earlier versions of 1E make the Event object
available as a property of the window object.

Browsers that support DOM Level 2, like Firefox, Safari, and Opera,
pass an Event object to event handlers. The Event object has a
property named “target” that refers to the object that triggered the
event.

— \ vindow.onlead.
=3 [momarairir

inks baek at the s
i:e:t t::{: was attivated-

Internet Explorer 7 passes an Event object to event handlers. The
Event object has a property named “srcElement” that refers to the
object that triggered the event.

P miiod.

myScript.js

Earlier versions of Internet Explorer provide the object that triggered an
event in a property named “srcElement,” available on the window object.

—_— 1 \ vindow-onload.
@m \

SY‘CE’emen{; is a

myScript.js
162  Chapter 4 Property of window, ySenpH
apter
P not an Even{; ut in
older versions o IE.
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event handlers
WHGO DQES WHAT™T?
So you think you really know your browsers? Here’s a quiz to help you check
your knowledge out for real. For each property, method, or behavior on the left,
check off all the boxes for the browsers that support that thing. Good luck!
gt & Q& 4
4 Q
SR
addEventListener() O O O O O
scblement D 00O O O
DON Level 2 0 OO0 0O O
target O 0O 0 0 0
addEventHandler() 0 0 O Il L)
var currentTab = thistitle; O O O O O
DOM Level o g S S |
window.srcElement O O O O Cl
atachient) 0O 0O 00O 0
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internet explorer or dom level 27

v O

+ #*
WHOQ DQES WHAT™?

So you think you really know your browsers? Here’s a quiz to help you check
your knowledge out for real. For each property, method, or behavior on the left,
you were to check off all the boxes for the browsers that support that thing.

This is a DOM Level 2
funttion. No [E-

SF &

;{bV
0

5

<
L O
)

addEventListener()

All versions of IE have
this Pr"P‘V{Y: but on
srcElement d'c‘cﬂrcnf obJec'[;s

0 <,
O &,

=
&

DOM Level 2

Only DOM Level Z
brjwscrs support target.

& |
&

O O
Q
B B [

target

This is our wil;
& ‘Fuhd:lon, :o“ f)’
adclExlerrtHandler() it works on all

bV‘OWSCV‘S.

- < = <

QA Q0 0

var currentTab = thistitle; ¥

f ks wn all
h brud(\{ | wor
tv‘:v:zers with DOM chc

DOM Level 0, s, buk notiin i M
o)

=
&

attaeh vent() is uscd

window.srcElement

& Old versions o{,‘ IE

attachEvent() expose sveElement as
a FV‘oFgrfy O‘F ‘H\C D
window Ob)tt{

0 E B R
0o &
00 K
g
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Q: So “this” always refers to the
function that called my function?

< No, this refers to the owner of the
function. Sometimes that's another bit of
code, but it also might be an object, like a
tab on a form that got clicked.

Q,: But that’s not true in Internet
Explorer, right?

A: this still refers to the owner of a
function in IE. The difference is that when
you use attachEvent (), the owner
of your function is an object in IE’s event

handling framework and not an object on
your web page.

The DOM proviJes
an ol)ject—l)aseJ

model of your web
page that your code

can work with.

getElementByIJ(),
the document ol)ject,
and the onclick
property are all
as]oects of using the

DOM in your code.

event handlers

t}let‘e are no °
Dumb Questions

Q,: And that’s why it’s in utils.js, right?
Because it's a utility function?

Q: So we shouldn’t ever use “this” in
Internet Explorer?

. Right. addEventHandler ()
works for all browsers and many different
kinds of applications, not just Marcy’s yoga
page. So it's best put into a reusable script,
likeutils.Js.

Q: But even if we use

addEventHandler(), we’ve still got these
issues with target and srcElement, right?

A: Actually, this is still a very useful
part of JavaScript, whether you're using IE or
a DOM Level 2 browser. But if you're writing
an event handler function, you're probably
better off avoiding this. If you're writing
an event handler that's going to be called
using the |E event handling framework, via
attachEvent (), then you've got to
avoid using this.

Q; I'm still a little fuzzy on all this DOM
stuff. Can you explain that again?

A: Right. IE 7 passes off to event
handlers an Event object with a
srcElement property that points

at the object that triggered the event.
Older versions of IE make that same
object available through the window.
srcElement property. DOM Level 2
browsers provide an Event object with
a property called target pointing to the
object that triggered an event.

A: DOM, or the Document Object Model,
is how a browser represents your page as
objects. JavaScript uses the DOM to work
with a web page. So every time you change
an element’s property or get an element with
getElementById (), you're using
the DOM. That's all you really need to know
right now, but we're going to dig into the

DOM a lot more in just a few chapters. Q: Ive heard that object called an
. “activated object” before. Is that the same
- As long as | use addEventHandler(), thing?

I don’t have to worry about all this DOM

o .
stuff, though, right? - Yes. An activated object just means

an object that represents an element on a
web page that an event occurred on. So if an
image is clicked, the JavaScript object that
represents that image is the activated object.

A: Well, you don’t have to

worry about whether you should

use attachEvent () or
addEventListener ().Butasyoull
see in Chapter 6, there’s still a lot of DOM

. . Q: Since addEventHandler() took care
work you'll end up doing.

of adding events on all browsers, why
don’t we just build another utility function
to deal with all this target/srcElement
stuff?

addEventHandler () takes care
of registering an event handler to an event
in a browser-neutral way. In other words,
addEventHandler () works with all

modern browsers. A Now that is a great idea!
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utility functions... redux

So how do we actually GET the object that
triggered the event?

The best way to deal with differences in how IE and DOM Level 2 browsers
handle events is another utility function. Our handler functions are now

getting Event objects, but what we really need is the activated object: the
object representation of the element on the page that the event occurred on.

So let’s build a utility function to take the event argument we get from those
browsers, and figure out and return the activated object:

function getActivatedObject (e) { Event
dlers get an .
K___— Our han C‘{c{"bs o that ob\)cd:

var obj; dbiect, so

to this u{l\\{j funttion:
if (e {y_\

Early versions of |E ac{:.ally

// early version of IE )
y don't send an objeet.  uhich ells us to check the
obj = window.event.srcElement; <—_ = sreElement Yro?cﬂ:‘f of the
window Ob\)‘d:'
} else if (e.srcElement) {
// IE 7 or later IE T has a se¢Element
Property, which is what we
obj = e.srcElement; want on that browser-
} else {
This function goes
// DOM Level 2 browser in u{:”})s along with
treate equest() and
R . evs n,
obj e.target; < DonLil:\ 7;(,::3:; ob:)ccjc addEventHandler().
vide the
: P the tovaet proverty °

—in event
return obj; the YBSSCd

utils.js
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event handlers

You need to update Marcy’s code again. In all of the event handlers, you need to use

. getActivatedObject() to get the activated object. You'll also need to change the rest of those
Eieu‘se methods to use the object returned from that function instead of this. There are a few other
changes you should already have made, too. Check off each task once you're finished.

* Update utils.js

Add the addEventHandler () and getActivatedObject () functions to the file.

I:‘ addEventHandler () |:| getActivatedObject ()

*‘ Use addEventHandler() instead of addEventListener()

Use the generic addEventHandler () to abstract out DOM Level 2 and IE
event handling differences.

I:' Update initPage () to only use addEventHandler ()

* Use getObject() instead of this

Update all your event handler functions to use getActivatedObject ()
instead of the this keyword. You'll need to make other changes to get those
functions working as well.

[] shownint () [] nidenint ()
I:‘ buttonOver () I:‘ buttonOut ()

[[] showrab ()

When you think you're done, try things out for yourself. Then, turn the page to
see how we updated the code in schedule.js and utils.js.
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avoid this in dom level 2

Your job was to complete the changes to schedule.js so that all the event handlers would take an
. Event argument, and use the getObject() utility function from utils.js to figure out the activated
Sou\é‘e object. You should have also removed all references to this in your event handler functions.
oLution

window.onload = initPage;

var welcomePaneShowing = true;
function initPage () {
var tabs =

document.getElementById("tabs") .getElementsByTagName ("a") ;
for (var i=0; i<tabs.length; i++) {

var currentTab = tabs[i];

currentTab.onmouseover = showHint; & S"‘"“ fhtse cveh-{;s havc

currentTab.onmouseout = hideHint; «—— Juta single handley-
)
currentTab.onclick = showTab; ‘;___//// D0”7L{vd oiSFMC

var buttons =
document.getElementById("navigation") .getElementsByTagName ("a") ;

for (var 1=0; i<buttons.length; it+) { .
You probably did this step

var currentBtn = buttons[i];
addEventHandler (currentBtn, "mouseover", showHint) ; gaHkr-A”fhcmthh
addEventHandler (currentBtn, "mouseout", hideHint) ; =~ ﬂgnt\wndhngﬂ{uaﬁoﬂ
currentBtn.onclick = showTab; shou\d now be sc{:u? W'i{'-\'\
addEventHandler (currentBtn, "mouseover", buttonOver)igﬁf addEVU&HBNNCA)
addEventHandler (currentBtn, "mouseout", buttonOut) ;

& T Make sure You add the extra arqument 1o 4|

function showdint (e) ( Your event handler funetions. oo —_
if (!welcomePaneShowing) ({ with the °bJCC‘E sent 4o 41 ) SO You £an work
return; ose handlevs.
}
var me = getActivatedObject (e) ;
switch (me.title) {
case "beginners":
var hintText = "Just getting started? Come join us!";
break;
case "intermediate":
var hintText = "Take your flexibility to the next levell!";
break;
case "advanced":
var hintText = "Perfectly join your body and mind " +
"with these intensive workouts.";
break;
default:

168 Chapter 4

Chapter 4. multiple event handlers

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 4. multiple event handlers Ppages: Return to Table of Contents

event handlers

var hintText = "Click a tab to display the course " + | B

"schedule for the class"; nitPage;

} JurlHeader=...
var contentPane = document.getElementById("content");
contentPane.innerHTML = "<h3>" + hintText + "</h3>";

schedule.js

function hideHint (e) {
if (welcomePaneShowing) {
var contentPane = document.getElementById("content");
contentPane.innerHTML =
"<h3>Click a tab to display the course schedule for the class</h3>";

H‘,’s tommon to call the

function showTab (e) { ob\')ct{: veturned from
/ lectedTah —thistitier getObject() “me”
var me = getActivatedObject (e) ; w

var selectedTab = me.title;
if (selectedTab == "welcome") {
welcomePaneShowing = true;
document .getElementById ("content") .innerHTML =
"<h3>Click a tab to display the course schedule for the class</h3>";
} else {
welcomePaneShowing = false;

// everything else is the same...

}
T T function buttonOver (e) {

var me = getObject(e) ;
me.classNameActivated = "active"; E :>

—thi 1 Name = "sct ", T},c “"\C” Vo
ariable sta
} ‘F‘OV‘ “_{:h- » nds n
\function buttonOut (e) { 1" The Code sfay;

almost ex

var me = getActivatedObject(e) ; atuyfhesamc

me.className = "";

this—cla Nam = Hu,.

}
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it really works!

—Test DRive

It’s been a long journey, but you’re finally ready to test out Marcy’s
yoga page one more time. See if everything works in both IE browsers

AND DOM Level 2 browsers.

Fivef, ' = T - -
with 2’;;‘*'” works great Vs i
hew Chanaes_ ega w‘ﬂ
Ee e R it B |
Ves! [E is working now, using L-‘ e -
its own event handling. 1 n?/'
S
| yaggmmns&l - —>  IEREDATE
| V=TT | ———
IS

>

intermediate

This is great! I'm
already getting more
people enrolling in my
classes. Nice work.

Marey's Finally satisfied
with the sthedule page. —
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event handlers

EventAcrostic

Take some time to sit back and give your right brain something to
do. Answer the questions in the top, then use the letters to fill in the
secret message where the numbers match.

This model uses object.event = handler syntax

1 2 3 4 5 6 7 8 9

Use this function to register an event in DOM Level 2

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

This is what Marcy teaches

26 27 28 29

Use this function to register an event in Internet Explorer

30 31 32 33 34 35 36 37 38 39 40

This is the object that triggered the event

a1 42 43 44 45 46

This event happens when the user presses a key

47 48 49 50 51 52 53 54 55

22 6 13 39 31 35 10 55 1 18 19 16 28

19 20 32 35 5 49 15 26 17 2

19 23 40 7 25 29 34 21 19 37 19 M 51
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EventAcrostic

Did you figure out the secret message? Do you agree with it?

This model uses object.event = handler syntax

p o M L E V E L o0
1 2 3 4 5 6 7 8 9

Use this function to register an event in DOM Level 2

A D D E v E N T L I S T E N E R
0 11 12 13 14 15 16 A7 18 19 20 21 22 23 24 25

This is what Marcy teaches

Y 0 4 A

26 27 28 29

Use this function to register an event in Internet Explorer

A T T A C # E V E N T
30 31 32 33 34 35 36 37 38 39 40

This is the object that triggered the event

T A R 4 E T
41 42 43 44 45 46

This event happens when the user presses a key

o N X E Y D o0 W N
47 48 49 50 51 52 53 54 55

E Vv E N T B A N D L | N §
22 6 13 39 31 35 10 55 1 18 19 16 28
S T & E K y 0
19 20 32 35 5 49 15 26 17 2
| N T E R A C T | Vv | T Y
19 23 40 7 25 29 34 21 19 37 19 M 51
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5 asynchronous applications

*
It’s like renewing your 4

driver’s license

Well I'm not going
to sit around waiting
any longer.

Just be patient, dear,
your time will come.

Are you tired of waiting around? Do you hate long delays?
You can do something about it with asynchrony!

You've already built a couple of pages that made asynchronous requests to the
server to avoid making the user sit around waiting for a page refresh. In this chapter,
we'll dive even deeper into the details of building asynchronous applications.

You'll find out what asynchronous really means, learn how to use multiple
asynchronous requests, and even build a monitor function to keep all that

asynchrony from confusing you and your users.

this is a new chapter 173
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i hate to wait

What does asynchronous really mean?

An asynchronous request means that you don’t have to wait around while a web
server is responding to that request. That means you’re not stuck: you can go on doing
what you want, and have the server let you know when it’s finished with your request. Let’s
take a view of this from 10,000 feet by first looking at what a synchronous request is, and

then comparing it to an asynchronous request:

A synchronous request for cola

I'm really craving a
Head First cola..Hey,
Rufus, will you go ..'.'u!

GET me a Head First ’lUIJ
cola from the store?

This is your request: you've
asking gour {\rus{y dog Rufus
to 90 ET You a ¢ola.

Must get cola,
must get cola...

You send Yyour rcq“cs{:...

-

An asynchronous request for cola

Hey, Rufus, will you
get me another cola?

\

I'm gonna ask for
a pay raise. More
chew toys.

< Like before, you make a vequest to
Ru‘Cus to 6ET You 8 eola. E%CCP{:
this time, You £ell him he's an
asynchronous dos-

174 Chapter 5

= Onte again, Rufus goes
after Your cola. But
this time, Rufus is an
ASYNCHRONOUS dog...

Chapter 5. asynchronous applications
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly
Print Publication Date: 2008/08/26

Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 5. asynchronous applications page3

Return to Table of Contents

asynchronous applications

Good boy, Rufus! But
I gotta make you an
asynchronous dog... my

back can't take this any
morel

back with your ¢ola... \
but because it's a (
synthronous ra\ues{:, you

S~ are {:o{:ally and (.om?le’ccly

STUCK until the vesponse

tomes back.

o Fina“y Rufus is on his way

When You aet the
VCSPOP\SC, You se{;
MN—S{:uLk. —_—7

Q

And that means you tan
do whatever you want
while he's getting the

B‘/ the fime Rufus 55{3
tola. \/ou'rc not stuck

back, you've on the 1 7¢h
i reen. Perfeet time {
like you weve when he was 9 , .
synthronous. a break!/

[y
1o

fi

The vesult is the same:

you get your tola. The
differcence is that you
weven't tompletely stutk
while You were wai{ing for it

Q
. Y
—B—
& |

i

\

you are here » 175
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asynchronous apps

You've been building asynchronous
apps all along

Take a look back at the app you built for Mike’s Movies in Chapter
2. When a user types in their username and leaves that field, that
value gets sent to the server right away for validation. But the user
can fill out the rest of the form while that validation is happening.
That’s because we made the request to the server asynchronous.
theekUsername() 9ets called when
) L auser leaves the username field.
function checkUsername () {
document .getElementById ("username") .className
request = createRequest();
if

"thinking";
(request == null)

alert ("Unable to create request");

else {
var theName

document.getElementById ("username") .value;

var username escape (theName) ;
var url= "checkName.php?username=" + username; Remember this last a\'Sumcn{ to YCﬁucS{:»
request.onreadystatechange showUsernameStatus; °FC'\O-? It says, “Make £his an as¥h¢hr2h°us

request.open ("GET", url, true); - vequest. Don't make the user wait on the

request.send(null) ; \ sevver’s rcs?onsc_h

AN

: Validate Username

Here's where we
t to

e The sevver sends back vesponse data, \

like a \rcad\/S{:a{:c, status tode, and

£he sevver.
eventually the vesponse itself. 2 /

vesponse data

function showUsernameStatus() {
if (request.readyState == 4) { -
if (request.status == 200) {
if (request.responseText == "okay") {
document.getElementById ("username") .className "approved";
document .getElementById ("register™) .disabled = false;
else {

This callback
runs cvcr\/
Lime the server

A” O‘F 'HIC serveyr
Protessing, AND {he

rcs\mhds with document.getElementById ("username") .className = "denied"; < Ca”back ha——’ -
new da’ca« document.getElementById ("username") .focus(); ﬂ‘c us"' i :{,c,h}ﬁM
]
document.getElementById ("username") .select () ; out the form "lling
document .getElementById ("register") .disabled = true; wai‘l:ing aroum; "
} .
}
}
}
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But sometimes you barely even notice...

When you built Mike’s Movies, you probably barely noticed the asynchrony.
Requests to and from a server—especially when you’re developing, and there’s
not a lot of network traffic—hardly take any time at all.

As soon as a user types in 3
username and leaves the field,
theckUsername() gets called.

checkuscrnameo sends ap
asynthronoys request £ {he server

Validate -
Username
Not mucth time for typing

or 501(«' hCYC! The sevver

validation.js

But the response time on a live site is almost always going to be
slower. There are more people competing for server resources, and
user machines and connections may not be as powerful and fast as
your development machine. And that doesn’t even take into account
how long it takes a server to respond. If the server’s querying a huge
database, or has to do lots of server-side processing, that slows the
request and response cycle down, too.

You Probably see the “oka\/”
image vight away, before You
have time to type anything else.

vesponds almost immediately.

vesponse data

id.
! showUsernameStatus () ' 4——/

The response time on
a live site will almost
always he slower than
on a test site.

The only way to know
for sure is to TEST
your app on the live site.
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password check needed

Speaking of more server-side processing...

Mike loves the page you built him and has some more ideas. His site’s
become popular, but some folks have been posting fake reviews under
other peoples’ usernames. Mike needs you to add a password field to the
registration form, verify the username and password asynchronously, and
keep unwanted users out of his system for good.

Mike’s got a server-side program that checks a password to make sure it’s at

least 6 characters long and contains at least one letter. That should be good
enough for his movie site.

Shouldn't be a big
hassle, right?

Please register to access
reviews:

Mike wants to add
Password verification to
the vegistration Page.

Oh, and password verification...

Mike actually wants #wo password fields. The first password value will get
sent to the server for validation. The second field is for password re-entry.
The value in both password fields have to match. We’ll handle that at the
client’s browser.

And... how about sowe eye candy, too?

Mike’s not happy with how long it takes to get a user processed when the user
clicks the Register button. Since we can’t let users in until they are registered,
Mike’s got an idea: while the form is being submitted and processed, he
wants images from his collection of movies and posters to scroll by and whet

the user’s appetite for reviews on those items. r—?
The vecy-denandd
owneY °£ M\\(CS
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asynchronous applications

There’s a lot to do on Mike’s site. Below, we've given you a screenshot of
what Mike’s final app should look like. It's up to you to make notes about the
interactions that need to happen to add all the behavior Mike’s asking for.

What should be |
between the Page and your

JavaSeript, and J .
and {l-.c Cerver? YOW avaStHF{:

dPPpening

Please register to access reviews:

e eeeeeeeee—
Theve ave two i
R

new \?ASSWO\'

‘(:'.c\ds. WCl“ o e [

need to adt_i , Mike also lays
Fhose to Mike's out his password
XHTML-

requirements in ved
text. That's Just "
more XHTML. web server

Mike wants images of his
veviewed movies at the

bottom of the page.

Don't forget about the server-side requirements! You'll need two different
server-side processes for this version of Mike's app. Label the arrows
below to indicate what you're sending to the server, and what you think it
should send back in response.

What should we send 1o

the scvvcv?‘\

_—
request
-——
b
What should the server
send back?
you are here » 179
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what do we need to do?

harpen your penci
1 - sal ti. There’s a lot to do on Mike’s site. Your job was to figure out the interactions
ution that have to occur to get all this behavior working like it should.

We want to kf‘\’ Iveady

everything weve o " When the user ¢ t

got, so entering 3 ‘gﬂma ’ Password, we hcc:‘j i::a” a

il 4riggers validatiom JavaS,:riP{: function... the
hat sends  veaest

T : sevver for Fassword validation-

1 |=
|€ £he ?assword's not — ;

valid, make the user ve~
enter the ?assword.

We can use JavaSevipt
to ensuve that both

password fields mateh web server
before the user can

submit the form.

Onee the user tlicks 4he Regjister
bukkon, we need to a:{'{ma{; these
ima0es... so maybe we ll need T
‘suz?:i the Qozm using JavaSeript?

Were you able to figure out what our JavaScript needed to send to Mike's
server, and what the server-side programs should send back?

We still need to thetk the We also need to send the
username. So this is the same as password to Mike’s server
what we did back in Chapter 2. or validation.
=
username - gm
_— request
-—

“okay” or “denied”

“okay” or “denied”
We tan use H\C

same rcs‘)onSCS'-

L o “denied”
180 Chapter 5 fokay” or fer
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asynchronous applications

(More) Asynchrony in 3 easy steps

We need to finish up Mike’s web page, and then add all the extra
interactions that he wants. Then, we’ve got to figure out a way to
submit his form and animate those images at the bottom.

Here’s how we’re going to take on the improved version of Mike’s
Movies in this chapter:

o

Update the XHTML page

We need to add two more password fields: one for entering a password,
and one for verifying that password. We’ll also need a section for putting
in those movie images.

Validate the user’s passwords

Then, we need to handle the user’s password. We’ve got to build a
handler function that takes a password, sends it to the server, and sets
up a callback that checks to see if the password was valid. Then we can
use the same icons we used on the username field to let the user know if

Some: ;
their password is valid. where in heve we should

make sure both Password
ields mateh, 400,

Submit the form

Finally, weve got to build code to submit the form, and animate the

: ! : =
images along the bottom. We can attach that code to the Register bmit th
button’s c1ick event instead of letting the form submit through a We need tode to submi e

normal XHTML Submit button. Lorm sinte we've got to a_nimatc
Lhe images at the same Lime.

Update the XHTML page

E' 1 1 "5 '
A s e e
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update the xhtm/

We need two password fields and a <div>
for the cover images

We'’ve got to add a couple of password fields to the form, and then we also
need a <div> at the bottom to hold all those cover images. Here are the
changes you should make to your copy of registration.html:

We've using the same
<html xmlns="http://www.w3.0rg/1999/xhtml"> wiksasbcgﬂ1«Mk

<head> tan 3.,5{ add new code

<title>Mike's Movies</title>
<link rel="stylesheet" href="css/movies.css" />
<script src="scripts/utils.js" type="text/javascript"></script>

</head>
<body>
<div id="wrapper">

<hl>Please register to access reviews:</hl>

<form action="register.php" method="POST">

<ul>
<li><label for="username">Username:</label><input id="username"
type="text" name="username" /></1i>

o validation;js-

=

<script src="scripts/validation.js" type="text/javascript"></script>

We need two
‘Fit’ds: one ‘pok the
initial Password,
and one £ veyif
he Password.

<li><label for="passwordl">Password:</label><input id="passwordl"

type="password" name="passwordl" /></1i>

Makc&hc <li><label for="password2">Re-enter Password:</label><input id="password2"
{"\IYC of %’,]hcsc /——-/>type="password" name="password2" /></1i>

“passwov so <1li class="tip">Passwords must be 6 or more characters and

nobody tan contain a number.</li>

“e‘m;kuxrs <li><label for="firstname">First Name:</label><input id="firstname"

avc*ﬂﬂh% type="text" name="firstname" /></1i>
<li><label for="lastname">Last Name:</label><input id="lastname"
type="text" name="lastname" /></1i>
<li><label for="email">Email:</label><input id="email"
type="text" name="email" /></1i>
<1li>

This label lays out
Mike's password
rchrcmcn{sland

the CSS styles it

<label for="genre">Favorite Genre:</label> to be ved:
<select name="genre" id="genre">
<option value="Action">Action</option>
<option value="Comedy">Comedy</option>
<option value="Crime”>Crime</option>
<option value="Documentary">Documentary</option>
<option value="Drama">Drama</option>
<option value="Horror">Horror</option>
<option value="Musical">Musical</option>
<option value="Romance">Romance</option>
<option value="SciFi">Sci-Fi/Fantasy</option>
182 Chapter 5
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<option value="Suspense">Suspense</option>
<option value="Western">Western</option>

</select>

</1i>
<li><label for="favorite">Favorite Movie:</label><input id="favorite"
type="text" name="favorite" /></1i>

<li><label for="tastes">Describe your movie tastes:</label><textarea

name="tastes" cols="60"

rows="2" id="tastes"></textarea></1li>

<li><label for="register"></label><input id="register"
type="submit" value="Register" name="register" /></1li>

</ul>
</form>

This is pretty skraigh{(:ov-ward. ~and then 2 buh
o We add a <div> with a

<div id="coverBar'">
src="images/coverMatrix.jpg" width="82" height="115"

<img
<img
<img
<img
<img
<img

<img

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

style="left: Opx;" />

of movie Lovers
9ot veviews for.

nid... that Mike saig he’s

src="images/coverDeadRingers.jpg" width="82" height="115"

style="left: 88px;" />

src="images/coverDrStrangelove. jpg" width="82" height="115"

style="left: 176px;" />

src="images/coverFuturama.jpg" width="82" height="115"

style="left: 264px;" />

src="images/coverHolyGrail.jpg" width="82" height="115"

style="left: 356px;" />

src="images/coverRaisingArizona.jpg" width="82" height="115"

style="left: 444px;" />

src="images/coverRobotChicken. jpg" width="82" height="115"

style="left: 532px;" />

Download the CSS and
graphics from Head First
Labs.

Go to the Head First Labs site
and download the examples
for Chapter 5. You'll find

the cover graphics, as well as

aversion of registration.html
that matches this XHTML, and a new
version of movies.css to go with the
new XHTML.

therejare no
Dumb Questions

Q,: Why are you using style attributes on those
cover images? Isn’t mixing style into the XHTML a
really bad idea?

A: Itis. But the only other option is to have a different
class for each image in that <div>. It's good to try

and separate content from presentation, but if it makes
your XHTML and CSS a real mess, then you sometimes
have to break a rule to make your XHTML and CSS
manageable. Who wants to keep up with 10 or 15 different
CSS classes, one for each movie image?
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test drive

Check out Mike’s Movies... with password and images.

Once you’ve made all the changes to registration.html, or downloaded the examples, open up
the page in your web browser. Make sure that all the cover images show up, and that there are
two password fields. You should also check that the username field still sends a request to the
server for validation, and that the Register button is disabled when the page first loads.

Mike's Movies

Theve should be
£wo password
Lields. Also make
sure that only
astevisks appear
when You {’,‘1\7‘ in
these fields.

The username field
should still work. You
should be able to type
in 3 username, get an
In Progress iton, and
then either a theck
mark or an X.

The Register 7ol

i
button should be (3 J}"I"
disabled vight now. 5 Heve ave all of
Mike's movie
',magcs.., we tan
Anima{‘,c and

sevoll these later.
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‘ create a cal

To handle an event:

To send a request object to the server:

asynchronous applications
With the XHTML
done, we tan move on

to Valida{ing passwords.
(A

ProceJure Magnets

By now, you should be pretty comfortable figuring out
how to tie an event on a page to a request for a server-side
program to process some data. Put the magnets under the

el
right task. Order doesn’t matter in most cases, so just match b, 5uhmh‘ the form
the magnet to what that magnet helps you accomplish.

Regist
€r each handle, functj
on to ¢

he C
© will be called when orrect event(s).

1back function tha

nds to the request

the server respo

Configure the request object

Write event handler
You want to Perform

] obtain an instance of a request object

Trigger the even i
t registra nd the -
the user can work with the request object

tion function before
web page.

Create a function to register handlers to events. h

S for each event
behavior on.
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exercise solution

Procedure Magnet Solution

Your job was to build a process for connecting an
event on a web page to a server-side program.

Heve's where your cvcn{:—s?ctifit
behavior otturs. Nothing works
without event handlevs.

To handle an event: ﬁ[

Write event handlers for each event you
want to perform behavior on.

We've been ealling this initPage().
\(ou tan chakc

Lhese in any ordev- Create a function to register handlers to events. ' @j

You ")\AS{: have

4o have all Qow - -
. ool IReg:Lster each handler function to the correct event(s). i

hings in place 57

before your tode

will work- Trigger the event registration function before Obtain 5 veference
the user can work with the web page. to an Ob‘jtﬂﬂ and

then either assign

INg » the handler 4o ;

« - onload = 'm'l{',PQSCO er I"',S
The statement {w;\':‘:\uc:: :re set wp before event Property or use
makes sure even addEventHandler() 4o

usevs tan work with a page: vegister the handler 4o
an event on that object.

To send a request object to the server: ereateRenuest) i o
In utils.}

handles this faek, O

/7 Obtain an instance of a request object &
These have to Iﬁ

ha\:yen in this

P we the ve vest 3
SFCC"F": order. \—\ Configure the request object '& ﬁ’g:cﬁj j::\g?:(:o\rmaﬁ:h 1o, and

a eallback Lor the browser o call

Send the request object ' ws.

You use vequest.send()
for this.

Create a callback function that will be called when

the server responds to the request

This should take the server’s vesponse
and do something with that vesponse.
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asynchronous applications

If you need new behavior, you probably
need a new event handler function

We'’ve got to validate a password once a user enters something in the
password form fields. So we need a new event handler to validate
passwords. We also need to register an onblur event handler for the
right password field.

validation. js already sets up event handlersin initPage (),
so we just need to add a new event handler assignment:

——
.
A ot 7

window.onload = initPage;

function initPage () {

document.getElementById ('username') .onblur = checkUsername;
document.getElementById('password2') .onblur = checkPassword;
document.getElementById('register') .disabled = true:fs

All we need 4o do is

e
function checkPassword() { ssign another event

: . : handler, this time to the
: // We'll write this code next password2 field.

{ window.onload.
initPage;
jurlteader=...

validation.js

therejare no R
Dumb Questions

|

Q: Why didn’t you use addEventHandler()
to register the checkPassword() handler?

Why do you think checkPassword() is
registered to the password?2 field, and not
the password1 field?

- Because we're only assigning one handler
to the password2 field. If we needed multiple
handlers for that field, then you would need
DOM Level 2 or IE's at tachEvent ().

In those cases, you'd want to use
addEventHandler (). Butsince thisis
a single handler on an event, we can stick with
DOM Level 0.
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two passwords?

xh‘arpen your pencil

e ) S‘GIutiﬂn Why do you think checkPassword() is registered to the password2
field, and not the password1 field?

Your ansver docsnt have to \’jfafl validation. So we ean't do anything until the user’s
Lhe same, but it should be pretty ‘enteved a password for both password fields.

Mika's Movies

When there’s
a value for the

irst Password
Please register to access reviews: field, we tould

tsernare: [ send a vequest 4o

rarears: [ he server-...

.Jout then what
do we do if the
scLOnd Yassword
field doesnt
ma‘b')\? Our
rec\ucs{: would be

mgan\ng\css-

We veally need o eheck and
mateh fivst, and d b

sevver for validat

ee if both fields
then send the password 4o the

ion.
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applications

It's time to write some code. Using what you've already figured out, plus the hints below,
. you should be able to write the code for the checkPassword() event handler and the
Eie\lclse showPasswordStatus() callback. Take your time... you can do it.

=~ A callback vuns when the
H' . : server re{:ums a response
THES to Your vequest. An
event handler vuns when
a tertain event on Your
Pagc ollurs.

There's a CSS class called “thinking” that you can set either
password field to in order to get an “in progress” icon. The
“approved” class shows a check mark, and the “denied” class
shows an X.

The program on the server that validates passwords is at

the URL “checkPass.php”. The program takes a password and
returns “okay” if the password is valid, and “denied” if it's not.
The parameter name to the program should be “password.”

0
ite the tode for c\\cL\LPasswwd
WY(‘i : callbatk called :
* dS%,a’cus() heve

ShowPasswor
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send a password request

Your job was to write the code for the checkPassword() event handler and the
showPasswordStatus() callback. See how close your solution is to ours.

. U .
function checkPassword() { Since we'll use these field

elements a lot, it makes sense
var passwordl = document.getElementById("passwordl"); to put them both into variables.

var password2 = document.getElementById("password2") ; b
passwordl.className = "thinking"; <& As soon as we start, \:c. need to
chow the in progress iton-

// First compare the two passwords

if ((passwordl.value == "") || (passwordl.value != password2.value)) {
|
passwordl.className = "denied"; F'\\‘Si‘:; make sure the Yassword R
field isn't empty Then, we need to tompare the
return; values of the two fields.
) £ the non—empty passwords don't mateh,

show an evvor and stop protessing,

// Passwords match, so send request to server

var request = createRequest(); Thi
IS is prett
if (request == null) { °bJCC{'4 and n\):;l:fahdard'l Get 3 request
<« sure it’s 900d {5 s,

alert ("Unable to create request");

} else {
We ean use either password
var password = escape (passwordl.value); <= Lield's value... we know
ie

var url = "checkPass.php?password=" + password; {hcy'rc the same now-

request.onreadystatechange = showPasswordStatus;

AN

request.open ("GET", url, true);
request.send(null) ; )

) We've making this an
asynchronous vequest. That will
} be veally important later-..

Set the callback.
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asynchronous applications

Make sure this funetion name
exattly matehes the value of the
onveadystatethange property o

the vequest objcc{:» ——\ : ,

FORSaian
LR Subwit the form

function showPasswordStatus () {

if (request.readyState == 4) {
if (request.status == 200) {
var passwordl = document.getElementById("passwordl");
if (request.responseText == "okay") { £ we 9et a response of “oka ”
show the ¢heek mark icon for the
passwordl.className = "approved"; passwordl field.
document.getElementById ("register") .disabled false;
} else { (_‘ ) .
= |% the password’s not valid, <« Remember to
passwordl.className = "denied"; ¢hange the CSS ¢lass... enable the

. |
passwordl.focus () ; S—— ._.move to the Passwmrdl field... R55|S£CY‘ button:

passwordl.select(); S———  _4ud highlight the passwordl field.

document.getElementById ("register") .disabled = true;

} K
. Id,

i h assword snt v_a
| i‘: L:a:‘; J:\Et Lhe user rcg\s{:er,

| so disable that button-

t}lere are no °
Dumb Questions

Q: Should we be sending a password as part of a GET Q; I tried this out, and | think there are some problems...
request? Is that safe?

A: Really? What were they? What do you think caused them?
A: Great question! We'll talk a lot more about GET, and how Try out our code, and see what you get. Are there things you
secure it is, in Chapter 12. For now, just focus on the details of would change or improve? Try entering in just a username, or
asynchrony, and we’'ll look at securing Mike’s users’ passwords just valid passwords. What do you see happening?

a bit better later on.
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test drive

Test DRive

How does Mike’s page look and behave?

Make the changes to validation. js that we did, or use your own version (as long as it

does the same basic things). Then, try the page out. What’s happening? Do you think our code
works, or are there problems?

Mo’y Moy
T

1| fwonew P ITEEE. L D0kl [ kn ehOS i 7 e

The username Ffield stil)
Please register to access reviews: works... that's good.

Hemmm.... the fivst password
Lield has an X- What
exattly does that mean? s
—— it totally tlear 4o users? We
= may have 4o tome batk to
- : that a little later.

Describe your mase tastes:
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asynchronous applications

veally fast

I
BE the USER
* Your job is to play Jike you're one of
‘¢ Mike’s potentia] customers... and a fast-
/ {\ typing one, at that. Try and figure out
B L what happens when someone
types in a username, and
then quickly moves to
typing a password in both of
the password fields.

Mike's bowies

Type in a

username...

..and then '\uitkl\/ {:\lyc in

your Fasswo\rd, onte...

S
~-and then again. P—— |

( I:'m“’,mll““‘.m&w_

Finally, £ab out
of the setond
‘aassword field
o Lrigaer the
cheekPassword()
CVCV\{ hand\cr-

| fegicier ]
W s T
2 WS RO
. A r.-&'.f" :

Does anything strange happen? What’s
going on? What do you think might he
causing the problem?
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be the fast user

veally fast

l .
BE the USER Selufien
* Your job was to play like you're one of
‘¢ Mike’s potentia] customers... and a fast-
/ ‘\ typing one, at that. Try and figure out
B i what happens when someone
types in a username, and
then quickly moves to
typing a password in both of
the password fields.

Yo"" ihs{‘,?‘ud‘l:ions
——————

y The vesults
g Mike's Mavies —

b e P, Pl AT B, com Dotk s TGRS TENDS Trige

T‘/PC ina The username field
username... <hows the “In

Progrcss" iton. So xav)
.and then quiekly type in
your ?asswo\rd, onte...

so 5ood-

Sg— Onte both
~and then again. =

passwords are

i'f' the password
field moves +o “In
Finally, tab out
of the second

Progress.” That'’s
Yasswo\rd Lield

good, ‘boo.

Favorne Geere: [N

Froxte Move:

L

{o trigger the R p—— _ The password
Chcngassword() re— status thanges
event handler-

o\(a\[ or denied, so

that's okay, but..

The username
request never
veturns! The field
S{:I” shows {:he “In

)
v'°ﬁ"‘CSS’ iton.

<
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asynchronous applications

It’s time to figure out what'’s going on with our asynchronous
requests. Below is the request variable named “request”, as well as
the server. Your job is to draw and label the interactions that are
going on between the checkUsername(), showUsernameStatus(),
checkPassword(), and showPasswordStatus() functions.

checkUsername ()

vequest

validation.js onreadystatechange =

showUsernameStatus ()

W?\af order are these
validation.js l’""g ealled in? Hoy,
does that affect Lhe
request obJect?

Web server

checkPassword ()

validation.js
s onreadystatechange =

"1 showPasswordStatus () i

In JavaScript, two objects that
share the same name share

validation.js

mryiiyg, incluo[ing property values.
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one request object for one request

With ONE request object, you can safely send st Valiate thepasowards
and receive QNE asynchronous request = - |

-
Both checkUsername () and checkPassword () use the same request object. ! 9
Because both use the variable name request, it’s just a single object being used
by both. Take a close look at what happens when you’re just making a single
request, and there’s no password validation involved: Remembex) all these
problems tame at when
we Lied to validate

wsevs passwords

The theekUserName
event handler eveates
a vequest object. The browser ¢

request. 4, 0 ends the

¢ server.

The browser calls the funetion

specified in Lhe vequest ob\)cc{:’s The sevver vetuwens
onvc&d\/s{:atcchahge PYOFCV‘E\/. its "CSY‘P

-

showUsernameStatus () i

validtion.js onreadystatechange =

showldsernameStatus  ;

\

Web server

validation.js

<

The username
9ets validateq
and {he vight

iton shows up.

The showllsernameStatus()
callback is looking for
“oka\/", so it u?da{:cs the

page corvettly. — =
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Asynchronous requests don’t wait on
anything... including themselves!

But what happens when there are two requests sharing the same request object?
That object can only store one callback function to deal with server responses.
That means that you could have two totally different server responses being
handled by the same callback... and that might not be the 7ght callback.

asynchronous applications

The username Va\ida{jon
: “ss starks out the same

\"'°¢°£onm no Vrob\cms \Ic{:.

as be

validation.js

onreadystatechange

showldsernameStatus

7

L

validation.js

But befove the username
vequest is handled,
cheekPassword() is ¢alled... due
1o a fast typer, for example.

I“ShowusernameStatus - \\ec\(Password() cthanoes the V::;:
“ i(: onread\[sha’ccc\nangc and se
its rcv\ucs’c 4o the sexver:

Now there are Two
requests F"‘diha:?u{:

Both the vesponse

+o the username and
the vesponse to the
password are sent to
showPasswordStatus().

validation.js

N

showPasswordStatus ()

validation.js

What if the server vesponse
Lor username is “denied” and
for password, it's “okay".?
What would happen then?

showlsernameStatus() never

ts
talled, so the icon for that i:ld
never gets thanged. ¢ stays in “In

)
Progress” forever.

We have no way
vesponse is for what ve

only one callback
unétion aSSiﬁhcd:

showPasswordS{a{:us( ).

of knowing whith
o

197
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two request objects for two requests

If you're making TWQ separate requests, use
TWO separate request objects

The problem is that we’re using a single request object to make two aynchronous
requests. And what does asynchrony mean? That those requests won’t wait on a
browser or server to get moving. So we end up overwriting one request’s data with
data from another request.

But what if we have #wo asynchronous requests? The two requests won’t wait on
cach other, or make the user wait around, but each request object will have its own
data instead of having to share.

This is vequest], the first ve
or usernames. [£ gets its own set

ot properties and values.

validation.js

showUsernameStatus () i é\

onreadystatechange =
showldsernameStatus

The vequests ave sepavate,
so the browser knows where
eath vesponse should 9o

validation.js

The password request uses

hi est has 3
another rgqugs{ ob‘)“{’ ve ‘\uCS‘EZA This vequ

diffevent eallback

onreadystatechange =

showPasswordStatus

vequestl has its own callback, ~D

he
4 the browser knows 4
:\5\\{ Lunetion to call when the

sevver vesponds-

validation.js

showPasswordStatus () i

urlteaday="

validation.js
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applications

You should be ready to update your code to use two request objects. You'll have to change
code in validation.js in several different places. See if you can find them all. For username-
related requests, use the variable name usernameRequest. For password-related requests, use
passwordRequest. When you think you've got them all, turn the page.

Q} What does any of this have to do
with asynchrony?

A: Well, think about this: what if the
request to validate usernames was not
asynchronous? Then there'd be no way that
the password request could get sent before
the username request completed. So this
problem wouldn’t exist in a synchronous
environment.

Q: Wouldn't it be easier to just make
the username request synchronous?

A: It would be easier, but would that be
the best application? Then users would have
to wait for their username to get processed.
Then, and only then, could they move on to
the password field. Sometimes the easiest
technical solution is actually the worst
usability solution.

Q} Why do the two request variables
share property values? Isn’t each
declared locally within separate
functions?

- Itlooks that way, but request
is actually first defined in the
createRequest () function. Not
only that, but request is defined in
createRequest () withoutthe var
keyword. Any variable declared in JavaScript
inside a function, but without the var
keyword, becomes a global variable.

t}let‘e are no °
Dumb Questions

Q: So why not just use the var
keyword in createRequest() to fix all of
this? Wouldn’t that make request local?

A: Good question, but that would cause
a different set of problems. If request is
local, then how would a callback function get
access to the request object? The callbacks
need request to be global, so they can
access the variable and its property values.

Q: So how does assigning request to
two other variable names help?

A: In JavaScript, assignment is handled
by copying, and not by reference. So when
you assign one variable to another value, the
new variable gets a copy of the assigned
variable. Consider this code:

var a = 1;

var b = a;

b = 2;

alert("a =" + a);
alert("b =" + b);

You might expect both values to be 2, right?
But they're not. When JavaScript interprets
var b = aj;,itcreates a new variable
named b, and puts a copy of a into that
variable. So no matter what you do to b, it
won't change a.

In the case of the request object, if you
create two variables and assign request
to both, you'll get two copies of the original
request object. That's two independent
request objects that won't affect each other.
That's just what we want.

Q,: Wow, this is kind of hairy. I'm still
confused... what should | do?

A: You may want to pick up a good
JavaScript book, like Head First JavaScript

or JavaScript: The Definitive Guide, for
more on variable scope and assignment in
JavaScript. Or you may want to just follow
along, and pick up what you're a little unsure
about as you go.

JavaScript considers
any variable outside a
function, or a variable
declared without the
var ]ceyworJ, to bhe
GLOBAL. That variahle
can be accessed by any

function, anywllere.
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two from one

ReiSe

Change all the variable names in checkUserName(), showUsernameStatus(),

SoLution

function checkUsername () {

'm\?or‘{',an{: ‘ED
remove Jc\'\is
vavr... We nCCd
uscrnamcRCD\VCS
4o be 5\oba\, so
the callback can
vefevente this
vaviable.

}

document.getElementById ("username") .className
[£'s veey — > e usernameRequest

if

el

createRequest () ;

"thinking";

U .
We've using usernameRe

checkPassword() and showPasswordStatus() fuctions in the registration.js file.

quest for the vequest

ochd: velated {o username theeks.

(usernameRequest == null)
alert ("Unable to create request");
se {

var theName

var username

document.getElementById ("username") .value;
escape (theName) ;

var url= "checkName.php?username=" + username;

usernameRequest.onreadystatechange

usernameRequest.open ("GET",
usernameRequest.send (null) ;

function showUsernameStatus () {

Heve's why

You needed
uscrnamcch(ues{
to be global: £his
eallback also has
to ateess the
same ochc{.

}

if

url,
e~

showUsernameStatus;
true);

Set properties and send the vequest

3us£ like you did before

(usernameRequest.readyState == 4) {
if (usernameRequest.status == 200) {

if (usernameRequest.responseText == "okay") {
document.getElementById ("username") .className = "approved";
document.getElementById ("register") .disabled = false;

} else {
document.getElementById ("username") .className = "denied";
document.getElementById ("username") .focus () ;
document.getElementById ("username") .select () ;
document.getElementById ("register") .disabled = true;

function checkPassword() {

var passwordl
var password?2

200
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"thinking";

document.getElementById ("passwordl") ;
document.getElementById ("password2") ;
passwordl.className
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asynchronous applications

// First compare the two passwords

if ((passwordl.value == "") || (passwordl.value != password2.value)) {
passwordl.className = "denied";
return;

// Passwords match, so send request to server
/"‘f9-¥ax passwordRequest = createRequest();

Just like if (passwordRequest == null) { = ?asswovdRcv\uchc is used for all
with the alert ("Unable to create request"); Password—r:l&ﬁtd vequests.
other vequest } else {

vaviable, do var password = escape (passwordl.value);

!gtuu the var url = "checkPass.php?password=" + password;

“quwmd~ passwordRequest.onreadystatechange = showPasswordStatus;

passwordRequest.open ("GET", url, true); N {Mscodch85“°
oW

presordiemest SGW thante of overwriting
| Vroycr{jcs of the username

} vequest ob:)t"w{'
function showPasswordStatus() {
if (passwordRequest.readyState == 4) {
if (passwordRequest.status == 200) {
var passwordl = document.getElementById ("passwordl");
if (passwordRequest.responseText == "okay") {
passwordl.className = "approved";
document.getElementById ("register") .disabled = false;
} else {
passwordl.className = "denied";

passwordl. focus () ;

passwordl.select();

document.getElementById ("register") .disabled = true;
}

RANN
PQWEWR

There’s still a problem with the registration page.
Can you figure out what it is?
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verify and restrict

Once I enter a valid username,
T can click Register... even if the
password's rejected.

Validation requires both
VERIFICATION and RESTRICTION.

Verification is making sure that a certain
piece of data is okay for your system to accept.
Restriction is not allowing a user to do
something until that verification is complete.
Good validation combines both of these
components.

When we wrote the first version of Mike’s
page, we disabled the Register button in the
initPage () function, and re-enabled it once
the server validated the user’s username. So we
verified the username and restricted the Register
button.

But now there’s another level of validation: we
have to make sure the user’s password is okay:.
Something’s going wrong, though... even if a
password is rejected, the Register button is getting
enabled, and users can click the button.

Validation requires
veritication AND
'3 Testriction.
In asynchronous applications,
it’s not enough to just verify
data entered by the user. While that
verification is occurring, you have to

restrict the user from doing things that
depend upon verification.

202 Chapter 5

t};e‘re are no °
Dumb Questions

Q,: How is enabling the Register button part of
restriction? That doesn’t make sense...

A: Restriction is the process of not letting a user
do something until verification is complete. So part
of the restriction process is enabling a button or
activating a form. In fact, the end of every restriction
process is the lifting of that restriction.
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Right now, we disable the Register button in initPagel)...

The movie page works correctly at the beginning. When the page loads,
the Register button is disabled:

function initPage () {
document.getElementById ("username") .onblur = checkUsername;
document .getElementById ("password2") .onblur = checkPassword;

document.getElementBylId("register") .disabled = true;

his button is disabled... we
}_corrct{:l\f) make sure users _\ .
tant do ah\/{hing undil
Lhey've oot 3 valid vsername
and ?assword

...and enable the button in the callback functions

We enabled the Register button in the two callback functions,
showUsernameStatus () and showPasswordStatus (). But
we're still getting incorrect actions on the form.

showUsernameStatus (¢}

UsernameRequest.responseText == "okay") {
document .getElementById ("username") .className = "approved";
document.getElementBylId("register") .disabled = false;

// code t¢/ reject username and keep Register disabled

showPas swordStatus ()

1f (passwordRequest.responseText == "okay") {

passwordl.className = "approved";
document.getElementById("register") .disabled = false;
} else {

Both of these callbacks cnable_ the
Regjster button on\z when theiv

0 Lion suttesskully completes-
Vcn‘cmabon ) ! // code to reject username and keep Register disabled

But the Regjster butkon is still ?,cjc{:ing
enabled when the username is valid, and
the password wsn't. What gves?
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you can’t count on order

Asynchrony means you can‘t count on the
ORPERING of your requests and responses

When you send asynchronous requests, you can’t be sure of the order that the
server will respond to those requests. Suppose that a request to verify a username
is sent to the server. Then, another request is sent, this time to verify a password.
Which one will return first” There’s no way of knowing!

<e— This rcqucsk tan 9

validation.js onreadystatechange =

»—g ~-but that doesn’t guarantee the

fiest vesponse the browser gets.

validation.js

This vequest might get sent second...

windd

onreadystatechange =

showPasswordStatus  ;

validation.js

and still be the Livst vesponse sent

K Lack 4o the browser.
~~

" showPasswordStatus () i

urlteader=.

validation.js

showUsernameStatus () i response Lrom the sevver will be the

S

+ sent Liest...

showlsernameStatus  ; —\

1=

Web server

Never count on the ORDER or SEQUENCE of

requests and responses in asyncluronous applications.
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applications

Can you figure out at least one sequence of requests and
responses that would result in the Register button being enabled
when either the username or the password is invalid? Draw or list
the steps that would have to occur for that to happen.
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username or password?

harpen you pencil

r
. sglutiun Here are two different sequences where the Register button
ended up enabled when it shouldn’t be. Did you come up with
one of these? Or something similar?

The ch)is{cr
button always —

o The user enters a valid username. disabled. Register

e The user enters two passwords that don't match.

9 The password field shows the “denied” X mark.

o The username callback gets an “okay” response and sets

206

windd

checkUsername ()

validation.js

9

checkPassword () d " © Passwords
‘ °nt mateh, there’s o
S:‘E’es{ ,{:o the server.
ere :
validation.js instant dz ::dat:sﬁg Web server
ult.

The sevver vetuens its

x vesponse g{ﬁr the

yasswords have alveady

been denied- \

the username field to show the “approved” check mark...
and enables the Register button. The end vesult is a

ﬂ_h / H- valid username, invalid
showUsernameStatus ()

& Password, and enabled
/ Register button.
validation.js

S
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The Regjster

button always —
sﬁa\r{‘} out

disabled.

o The user enters an invalid username.

checkUsername ()

validation.js

e The username callback gets a “denied”
response and sets the username field
? to show the “denied” X mark.

This vequest and h

response weve showUsernameStatus ()

fielded before _ \
validation.js x

the Password
request started.

9 The user enters two matching passwords, and the
password is valid by Mike's security standards.

Web server

/

validation.js

o The password callback gets an “okay” response and
sets the passwordl field to show the “approved” check
mark... and enables the Register button.

This Lime, you gd’, an
invalid username, 3
valid ?assword, and an

x = enabled Regjster button
/

showPasswordStatus () i

J

validation.js
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usability is

Great. So now neither function can
enable the button safely. So what do
we do how? Go back to synchronous

requests? What a pain...

Good usability is a pain to create.

No matter how you cut it, building an application
that’s highly usable is hard work. In this case, we
added asynchrony to make Mike’s registration
page more usable. Users can keep typing in their
information while the server’s validating their
username and password.

But now all that asynchrony is creating some
problems. What we need is a way to know when
both the username and password are valid. Then—
and only then—we can enable the Register
button. We need a way to monitor the status of
each field and make sure something happens only
when both fields are approved.
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A wonitor function MONITORS your
application... from QUTSIPE the action

We need a monitor function. That’s a function that monitors certain variables or
parts of an application, and then takes action based on the things it’s monitoring,

heekF wSEatusO) is a mc’mi{o?r
K Eu:\ifno‘:‘- [t watehes what’s going on

B o v of e aplabion

validation.js

<

Bcfausc theekFormStatus()

isn t a callback or divecﬂy

involved in vrequests and

vesponses, it tan see what's —>
9°ing on with both requests

and vesponses.

onreadystatechange =
showlsernameStatus  ;

validation.js

Web server

_/

onreadystatechange =

showPasswordStatus 7

validation.js

"okay"

showPasswordStatus ()

validation.js

Can you figure out what a checkFormStatus() monitor function should do? You'll also need to call
\ that function. Where in your code should that happen? If you're not sure, think about it for a while...

Eiekc’lse and then turn the page for a few helpful hints.
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monitor your users

You call a monitor function when action
MIGHT need to be taken

Monitor functions are usually used to update a part of an application or page that
depends on several variables. So you call the monitor when you think it might be
time to update a page... like when a username or password comes back approved.

Right now, the username and password callbacks directly
update the Register button’s status

The problem we’re having now is that in showUsernameStatus () and
showPasswordStatus (), we're updating the Register button. But neither of
those functions really have all the information they need to update that button.

showUsernameStatus )

1f (usernameRequest.responseText == "okay") {

document.getElementById ("username") .className = "approved";
document.getElementById("register") .disabled = false;

} else {

sername and keep Register disabled

showPas swordsStatus ()

1f (passwordRequest.responseText == "okay") {

// code to reject

passwordl.className = "approved";
document.getElementById("register") .disabled = false;

} else {

// code to reject password and keep Register disabled

¢ with '\ndomv\c{:’c
allbatk doesnt
oy-d s va\'\d; an
ehetk to see

is loeing don

1 ablin
This en The username ¢

information!
wn

£ the passw

see b )

ehetk to back doesr n

he
the

password €3 I&: the button oets
ername is valid- The r,csu
us .
enabled when it shouldn t be
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Let’s have the callbacks run the monitor function...

So instead of directly changing the button status, we can change our callback
functions to run the monitor function. That way, it’s not up to either callback to
figure out what status the Register button should be in.

showUsernameStatus ()

\

1f (usernameRequest.responseText == "okay") {
document.getElementById ("username") .className = "approved";
g t.getElementById("register!) disabled =Ffalse; Remove the lines in both

checkFormStatus () ;

callbacks that updated

} else { the status of the
// code to reject username and keep Register disabled chis{:cr button.
showPasswordstatus 8) /
1f (passwordRequest.responseText == "okay") {
passwordl.className = "approved";
Now both callbatks doeument-—getElementByld{ " register!) disabled = £

<hould ¢all the
monikor funttion,

chct,\(FormS{a{:us().

checkFormStatus () ;
} else {

// code to reject username and keep Register disabled

..and let the monitor function update the Register
button

Since the monitor function is separate from either the username or

password checks, it can get all the information it needs. The monitor
function can check the username and password fields, and make the
right decision about what status the Register button should be set to.

& The monitor funetion

detides whether Register
should be disabled...

checkFormStatus ()

—_— \> I '& ..o enabled.
validation.js

This ‘wac{jon SC‘ES called

every Lime 3 username or

is ateepted-
Yassword is accep you are here » 211
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monitors check status

Status variables let monitors know
what’s going on

We’re ready to write a monitor function to set the status of the Register
button’s disabled property, and now both callbacks call that

monitor. All that’s left is to have those callbacks set some status variables,
indicating whether the username and password are valid. The monitor
function can use those variables to figure out what to do when it’s called.

Here’s the complete code for Mike’s app, with a new monitor function:

We need two new

window.onload = initPage; /— turvent statys of the userng
var usernameValid = false; / the turvent status of 4h o
var passwordvValid = false; ¢ Password.

function initPage() { // initPage stays the same }
function checkUsername () { // checkUsername stays the same }

9lobal variables.

o L
Update the XHTML page

.
ot 43
<— Believe it or not,

ill working on 5e{:ﬁn5 :Ehc
_S;ahssword ‘cund{:‘lona\i{:\f \rlgh‘b

wC’V’C

usernamel/alid is {he
and passwordValid is

‘\ We've using var, but
we've detlaving these
outside of any Lunction.
That means they've
global vaviables.

We don"{‘, wav\{:
4o thange the
status of the
Regjster button

e in either of the

i£/else branthes.

function showUsernameStatus () {
if (usernameRequest.readyState == 4) {
if (usernameRequest.status == 200) {
if (usernameRequest.responseText == "okay") ({
document.getElementById ("username") .className = "approved";
We need doeum “*V\jlfil mtutB Fd{tregtster ) —disabled—Ffalses
> usernameValid = true;
to update
) } else {
Es"ha"‘cv‘gl'd document .getElementById ("username") .className = "denied";
or both document .getElementById ("username") .focus () ;
FOSSIHC server document.getElementById ("username") .select () ;
\responses. deeumentTgetEtementByfd{ register)disabled—=—tru
usernameValid = false;
} !
checkFormStatus () ; d to eall the mom{:oY
} Sinte we ne€ W' easier
o eibher €356 L
} Luntkion £/ else statement:
L outside the i [els
} leave it outs!

function checkPassword() {
var passwordl = document.getElementById("passwordl");
var password2 document.getElementById ("password2") ;
passwordl.className "thinking";

// First compare the two passwords

if ((passwordl.value == "") || (passwordl.value
passwordl.className "denied";
passwordValid = false;

!= password2.value)) {

—__ This is easy to ‘po!rgc{ about, but if

the passwords don’t mateh, we need to
update the passwordValid status variable.
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None of our code should set the

‘e— skatus of the Regjster button

checkFormStatus () ; C*LC\’{: for the moritor-

return;

}

validation.js

// Passwords match, so send request to server
passwordRequest = createRequest();

if (passwordRequest == null) {
alert ("Unable to create request");
} else {
var password = escape (passwordl.value);
var url = "checkPass.php?password=" + password;

passwordRequest.onreadystatechange = showPasswordStatus;
passwordRequest.open ("GET", url, true);
passwordRequest.send (null) ;

function showPasswordStatus() {
if (passwordRequest.readyState == 4) {
if (passwordRequest.status == 200) {
var passwordl = document.getElementById("passwordl");
if (passwordRequest.responseText == "okay") {
passwordl.className = "approved";
dacument . getElementById("registerY—ai-sabled—fal

passwordValid = true; “—0 .
This is Just like the username

Joetse d ¢allback
passwordl.className = "denied"; ok ack. MFdafefhcgbbd
passwordl.focus () ; tus variable for Password...
passwordl.select () ; “/’
documentrgethlementByld{registert) di bled—=+txru

: passwordValid = false; .and then call the

checkFormStatus(); < __— monitor funttion.

}
} All this funetion has to do
} is theek the two status

J/\ vaviables...
function checkFormStatus() {

if (usernameValid && passwordvalid) {
document.getElementById("register") .disabled = false; -.and set

} else { K the Register

document.getElementById("register") .disabled = true; - button’s status

} aét‘.ordinsly.

Explicitly set the button to disabled, in case there

password before, but now
kes one of those invalid.

was a valid username or
fhere’s a thange that ma
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test drive

Test DRIve

Finally! But does it all work?

Make sure your version of validation.js matches the version shown on the last two pages. You
should have two new global variables, an updated version of checkPassword (), two
updated callback functions, and a new monitor function, checkFormStatus ().

Load everything up. Try out the scenarios you worked out for the exercise from page 205. Do
they still break the page? If not, you've solved Mike’s asynchrony problems!

With a valid username and invalid
password, chisf,cr is disabled.

isn d but the
the username snt good; buT
‘;V:szv\«\:ov; i:, we've still 5:{{%5 a disabled

Regjster button. Peckett!
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Q: Can you explain what a monitor
function is again?

- Sure. A monitor function is just a
function that monitors your application. So
for Mike’s registration page, the monitor
function is monitoring the state of the
username and password variables, and
it's changing the form to match the current
status.

Q: | thought monitor functions usually
ran automatically, like at set intervals.

A: Sometimes they do. In systems
where you have a lot more threading
capability—the ability to run a process in
the background—it's common to have a
monitor function execute periodically. Then,
you don't have to explicitly call the monitor,
which is what we do in the username and
password callbacks.

Refactoring code is
Pulling out common
parts and putting
those parts into

a single, easily—
maintainable function
or method. Refactoring
makes code easier to

upc[ate and maintain.

Jdlet‘e are no °
Dumb Questions

Q: Why didn’t you declare
usernameValid and passwordValid in
initPage()?

A: You could do that. But if you

do declare the variables inside
initPage (), be sure not to use the
var keyword. usernameValid and
passwordValid need to be global
variables.

Variables declared outside of any function
(with or without var) are global. Variables
declared inside a function, but without var,
are also global. And variables declared
inside a function, with var, are local. It's a
bit confusing, that's for sure.

In fact, that's why they're left outside of any
function: it makes it a little clearer that those
two variables are global, and not local to any
particular function.

Q: So then why aren’t
usernameRequest and passwordRequest

declared there also?

A: That's actually a good idea, and you
might want to make that change. In our code,
we left them in checkUsername ()
and checkPassword () because
that's where those variables were originally
created (back when they were both called
request).

Q,: Couldn’t | set the status of the
username and password1 fields in my
monitor function, too?

~ You sure could. In fact, that's probably
a good idea. That would mean that there’d
be less CSS class-changing happening all
over the code. Most of that display logic
would be handled by the monitor, which

applications

is already dealing with the display of the
Register button.

Anytime you can consolidate (or refactor)
code without a lot of ill consequences, it's a
good idea. Cleaner code is easier to modify
and maintain.

Q,: Just adding in a password field
sure made things complicated. Is that
normal?

A: In asynchronous apps, adding an
additional asynchronous request is usually
pretty tricky. The thing that added a lot

of complexity to Mike’s app wasn't the
additional password fields, but the additional
request we needed to make to deal with
those fields.

Q: And this is all just so users can
keep typing instead of waiting?

A: It sure is. You'd be surprised at how
impatient web users are (or maybe you
wouldn't!). Typing in a username, waiting

for the username to get validated, typing in
a password, and then also waiting for the
password to get validated... that's a lot of
waiting. It's even worse that after all that
waiting, the user still has to fill out the rest of
the form.

Saving a couple of seconds here and
there really adds up on the Web. In fact, it
might be the difference between keeping a
customer and losing them.

Q,: So what about form submits?
There’s going to be waiting there, too,
right?

- Now you're getting ahead! But that's
exactly what Mike was thinking when he
asked for scrolling images...
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eye candy

And now for our last trick...

Mike’s got one last request. When users click the Register button,
the images along the bottom should begin to scroll while the
form is processing. This gives the user something interesting to
watch while they’re waiting on Mike’s registration logic.

Fortunately, this shouldn’t be too difficult. Here’s what we need

to do to put this into action:

AN Mk Mo

S k =
And now we ki FO R
now e ]
the Regis{-_e,r Subwmit the form

I

Update the XHTML page

mm Validate the passwords

———— ’

bution works right.

Let’s eveate 5
new ‘Fund'l:ion,

nskead of letting
fhe Form 5“\’;"-‘{”
o 3 s
bu{:‘{'ﬁ“: \CES
assign 3 eliek
handler to the
Regster button:
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vegisterldser(), 4o
eall scrolllmages() and
submit the Lorm. '

O

validation.js S

We tan abstract the
tode for animating
the images inko
another Lunttion,
scro\\lmagcs(), and call
that when we ne€
sevoll the images:
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applications

_ @me Your pencil

Do you think the request to submit the form to Mike’s server should be synchronous or asynchronous?

I:‘ Synchronous I:‘ Asynchronous

The answers to Lhese questions are spread
out over the vest of the ¢hapter, so you'll

have to keep veading +o find ;
got these vight. ) nd ot ik o
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synchrony blocks

Synchronous requests block ALL YOUR
COPE from doing anything

When you send an entire form off to be processed, you usually want that
request to be synchronous. That’s because you don’t want users to change
that data while the server is working with it.

But Mike wants scrolling images while the user is waiting on the server. That
means you need your code to run while the server is working on a response. So
even though the request would ideally be synchronous, you need it to be an
asynchronous rcquest to fulfill image-loving Mike’s needs.

This isn’t a perfect solution, but lots of times you've got to make this sort of
choice: satisfying the client’s needs even when the result is a little less than
ideal. Mike’s willing to let users mess around with the form, if they really
want to, while their request is being processed. He figures they won’t do
that, though, because of the scrolling images. They’ll be too busy thinking
about which movie review they want to check out when they’re logged in.

First, we no longer need a “subwit” button

A “submit” button in XHTML submits a form. And since we no
longer need the Register button to submit the form, we can make it
a normal button. Then, we can submit the form in our JavaScript.

type="text" name="favorite" /></1i>

name="tastes" cols="60" rows="2"

<li><label for="register"></label><input id="register"

</ul>
</form> [\\
We need a veqular button now, not 3
<!-- Cover images --> submit button.
</div>
</body>
</html>
The original version of our XHTML was
shown way batk on page 182.
218 Chapter 5

<li><label for="favorite">Favorite Movie:</label><input id="favorite"

<li><label for="tastes">Describe your movie tastes:</label><textarea
id="tastes"></textarea></1li>

type="button" value="Register" name="register" /></1li>

® Update the XHTML page '

Validate the passwords

—

—
L (33—
A oo

registration.html
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asynchronous applications

Second, we need to register a new event handler
for the button’s onclick event

Now we need to attach an event handler to that button. We’ll call
the function we want to run registerUser (), and we can
make the assignment in initPage ():

function initPage () { Assign the new
document.getElementById("username") .onblur = checkUsername; callback we'll
document.getElementById("password2") .onblur = checkPassword; wrﬂ:t ‘{:o {hc
document.getElementById("register") .disabled = true; chis{',cr buHZOh's

document.getElementById("register") .onclick = registerUser;

ontlick event.

Third, we need to send an ASYNCHRONOUS
request o the server validation.js

Finally, we need a new event handler function. This function needs
to get a new request object, and send it to the server. And this ,
should be an asynchronous request, so we can animate and scroll Let's thange the text on +he
those images while the user is waiting. button to provide a little

information 4o the user.

function registerUser ()

{

document.getElementById ("register") .value = "Processing...";
]l:egisteerequest = createRequest () ; \Crca{:c another
if (registerRequest == null) { 1 object-
reques 00) d ‘F
alert ("Unable to create request."); --and Con 19ure 'l:hg
. )
} else { w Ochcfs Proper-ties.
var url = "register.php?username=" +
This is all escape (document.getElementById ("username") .value) + "&password=" +
new tode- escape (document .getElementById ("passwordl") .value) + "&firstname=" +

(
(
escape (document.getElementById ("firstname") .value) + "&lastname=" +
escape (document.getElementById ("lastname") .value) + "&email=" +
escape (document.getElementById("email") .value) + "&genre=" +
escape (document.getElementById ("genre") .value) + "&favorite=" +
escape (document.getElementById ("favorite") .value) + "&tastes=" +
escape (document.getElementById ("tastes") .value);
registerRequest.onreadystatechange = registrationProcessed;
registerRequest.open ("GET", url, true); %— It's {;em\?ﬁng +o make ‘U'\is_ SYnchvonou.S;
registerRequest.send (null) ; but that would block the image serolling
} we've 9oing o add in 3 few pages.

validation.js

you are here » 219
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the customer

You can suggest
alternative ideas
to your clients, but
ultimately, you
should almost
ALWAYS build
what the client
asked for... even

if you don't agree

with their decisions.

220

Hang on a sec. We've worked all this time
to make the form super-usable, and how we're
throwing it all away just so Mike can scroll

little movie covers across the screen? You've
got to be kidding!

Usability is in the eye of the
belwsider... err... the client.

Sometimes clients do things that don’t make sense
to you. That’s why they’re paying the bills, and
you're collecting the checks. You can suggest
alternatives to your client, but at the end of the day,
you're going to be a lot happier if you just build the
client what they ask for.

In Mike’s case, he wants to entice users with
reviews available on his site, so he wants

images to scroll while users are waiting on their
registration request. That makes his form a little
less usable, though. Now, instead of waiting on a
response, users can actually type over their entries.
That could create some confusion about what
information Mike’s system actually registered for
that user.

Then again, Mike will probably just call you later
when he realizes that for himself... and that’s not
altogether a bad thing, is it?

ﬂlel‘e are no .

Q: Could | disable all the fields while the images
are scrolling?

A: That's a great idea! Why don't you take some
time now to do that. Mike will love that he gets scrolling,
and you'll still keep the nice usability you've built into
the registration page so far. We won’t show that code,
though, so consider it a little extra-credit project.
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Use setlnterval() to let JavaSeript run your
process, instead of your own code

asynchronous applications

setInterval () is a handy method that lets you pass in a function, and have
the JavaScript interpreter run your code over and over, every so often. Since it’s the
interpreter running your code, the function you send setInterval () will run

even while your code is busy doing other things like, say, registering a user.

To use setInterval (), you pass it a function to execute and the interval at | seeond is looo
which the function should be called, in milliseconds. The method returns a token, milliseconds.

which you can use to modify or cancel the process. \_/

Here’s setInterval () in action.

t = setInterval (scrollImages, 50);

, This Lells JavaScrich how

< ic +h {—pkc {ha’c ) ° 'l:Cn {;o
-\I/_:llstjntu:c to t:ancel the /\ The fivst acqument to STHEJC;WIBKQ'S ta J“"‘C'\f-e,:/:’l:/tecﬁhc
[ he statement to be evaluated. In This 0 ill: osen
interval. setinterval() is the ta:: » Cwa:{ it 1o call the function 2 go :“;”:Veconds, which is
method itself. called serolllmages. You leave off the €3¢ vate to

paventheses so that JavaSeript will

serol| SOMthina.

actually vefevente the function, not
\')usjc vun it onte. == VYou tan use any valid \)Bvascriy{: heve,

therejare no
Dumb Questions

Q} Is the function you pass to Q: So | can do anything inside a
setinterval() a callback? setinterval() callback that | can do in
JavaScript?

A: Yes. Every time the interval you set
passes, the function you pass in here will be - Yes, that's right. There’s no limitation
called back by the browser. on what you can do inside the function.

Q,: So do you write that function just Q,: Why do you use the parentheses

like the callback for a request object? when you specify the function?

A: Well, there isn’t a request object A: Because you're not setting a property,
involved, and so you don’t need to check any  like you do when you assign an event
readyState or status properties. handler. You're actually passing code to
And there’s no server response to evaluate. the JavaScript interpreter. The interpreter
So you just need a JavaScript function that will then execute that code every time the
does something every time it's called. interval elapses.

in£|udin3 an anonymous -Funt{',ion»

Q: How many times does the callback
happen?

A: Until you cancel the timer. You can do
thatwith clearInterval ().

You can pass any
JavaScript function to
setInterval(), and have it
run automatically at pre-

determined intervals.

you are here » 221
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multi-

So this isn't really more
asynchronous behavior, is it?

setinterval() is essentially JavaScript’s
version of multi-threading.

Some programming languages, like C# and JavaScript,
allow you to specify that a function be executed on a
separate thread. If the computer has more than one CPU,
two different threads might actually execute simultaneously.
On most computers, the operating system executes one
thread for a short time, then switches to another thread,
then back. It’s sort of like driving and talking on a cell
phone, without the risk of plowing into the guy in the big
SUV to your left.

In our case, the JavaScript interpreter is able to

do two things more or less at once: keep executing
scrollImages () every few seconds, and deal with the
asynchronous request from our code to Mike’s web server.

|
:
.

222
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asynchronous applications

You're in the home stretch now. There are just a few things left to do to finish up Mike’s
E)-e . registration page... and you're going to do them all right now. Here’s your list of things to take
Rc_nSe care of before turning the page:

|:| Add the following Ready-Bake Code for scrolling the cover images to
validation.js.

function scrollImages () {
var coverBarDiv = document.getElementById("coverBar"); € Find all
var images = coverBarDiv.getElementsByTagName ("img") ; the images.
for (var i = 0; i < images.length; i++) {
var left = images[i].style.left.substr (0, ( For eath imasg, ‘Figwe
images[i].style.left.length - 2); out what its Current

if (left <= -86) { position is using the
left = 532; “left” attribute of it
} S‘Eylc P\ropcr{y...

images[i].style.left = (left - 1) + "px"; 4—7

_and then move Lhe image
:svi: 3 bit further to ’c\)\c
\ekt Cor \oop it avound)-

S~ We don’t explain this code
because it's standard
JavaSt\riF‘(:. You tan use it
sa'Fer, fhough... and dig
into Head First JavaSeript

or movre details.

|:| Add a line to the Register button’s event handler callback that tells the
JavaScript interpreter to run scrollImages () every 50 milliseconds.

I:l Write a callback function for the asynchronous registration request.
When the callback gets a response from the server, it should replace the
“wrapper” <div>’s content with the server’s response. You can assume
the server returns an XHTML fragment suitable for display.

|:| Test your code out before turning the page. You can do this!

&- Make sure \/ou'vc got the CSS from the
Chapter 5 examples: The earlier version
of Mike's CSS doesn't have styles for

the tover images.
you are here » 223
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exercise solution

Your job was to complete Mike’s registration page. Did you figure everything out? Here’s how

. we finished up the page.
Eieaq‘g'e
SoLution

t = setInterval ("scrollImages()", 50);

registerRequest = createRequest();

if (registerRequest == null) {
alert ("Unable to create request.");

} else {
var url = "register.php";
registerRequest.onreadystatechange = registrationProcessed;
registerRequest.open ("GET", url, true);
registerRequest.send (null);

var coverBarDiv = document.getElementById("coverBar");
var images = coverBarDiv.getElementsByTagName ('img');
for (var i = 0; i < images.length; i++) {

if (left <= -86) {
et e ~ This is the Ready

Bake Code from the
last page. It handles
strolling the images.

}
images[i].style.left = (left - 1) + 'px';

validation.js

224 Chapter 5

function registerUser() { K\
)
Here’s wheve we

document .getElementById ("register") .value = "Processing..."; Sta'r"i the animation.

function registrationProcessed() { P This callback is
if (registerRequest.readyState == 4) { Prc‘H:y simplg It
if (registerRequest.status == 200) { 9¢ets a response
document.getElementById ('wrapper') .innerHTML = and replaccs the
registerRequest.responseText; C°f‘f€h‘f: of main
<div> on the page
} i 3
} WI‘U\ ‘[‘,ha{; \fCSFonsc.
}
function scrollImages() {

var left = images[i].style.left.substr(0, images[i].style.left.length - 2);
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Test DRIVe

Let’s show Mike what we’ve done.

It’s been a long, fast ride since all Mike cared about was validating usernames. We'’ve added a
lot... let’s show him what we’ve come up with.

non M’y Bhoninn

T love it! I even like
that when you get the

links from the server, the
images keep scrolling.

The images stvol| Welcome to Mike'sl i

to the left as the .

user wai{-,s... Write Reviews

)
.and ‘H\C sevrvey S
vesponse shows up

r\gh{ wheve it should-

The images keep sevolling, 4oo,

) sinte
we haven't eantelled the timer or
thanged pages. Niee!
you are here » 225
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word search
Take some time to sit back and give your right brain something to do. See if
you can find the key words below in the letter scramble. Good luck!
X P R S M O K E J U D H E
A A L AV RETN I T E S
A 8§ I O R EMALTWRTV .
Q S L X H A ND L E R S L word hS‘r-
C WY ORUWHATEAY E R
A O NNONT L BNTEU A setinterval
Asynchronous
LR E UTCSTFCLNAGQS Synch ronous
L DT KAHUPUHNILTEE N DIV
B EYCGCTETPRTLTERTIXTLTR RR R Handlers
A N I T HOE O AED G R Callback
Thread
C U N B N D QB NIR A A K Password
K NG O F E URLGONUD A Event
NDUTLTRTIVFRIUTD.Y Request
Enable
A S E A DI V E A T E S D
J E R C I €C T HR I Z A R
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T

FiI_’eside Chats

Tonight’s talk: Asynchronous and Synchronous
applications go toe-to-toe

Synchronous: Asynchronous:
Hey there, long time, no talk.
No kidding. Every time I call you, I get a busy signal.

I'm a busy guy, you know? And I don’t let anything
get in the way of paying attention to the user I'm
serving,

But what about all your otfer users? They’re just left
waiting around?

They’ll get their turn, too. Sometimes it’s much
better to take care of one thing at a time, and then
move on to the next job. Slow and steady...

You can say that again!

Just because I don’t let people interrupt me while
I'm working

Hey, I can listen and talk, all at the same time.
You’re the one with the one-track mind.

One-track mind? I just make sure I finish what I
start.

Sure, but what if that takes 10 seconds? Or 10
minutes? Or an hour? Do you really think people
enjoy that little hourglass whirling around?

I don’t seem to get too many complaints.

Yeah, well, I'd love to sit around like this all day, but
my users don’t like to wait on me. That’s more your
department, isn’t it?

Hey, enjoy your 15 minutes of fame, bro. I've seen
fads like you come and go a million times.

I bet you thought U2 was a one-hit wonder, too. I'm
not going anywhere—except to make the Web a hip
place again. See you when I see you...

you are here » 227
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exercise solution

Word Search Solution

X(P\R S M O K E J UDH E
AlAlL AV R E TN I TE s)
ANS| I O R (N A LT RV W d |
s ) ora list:
Q }s\ X @ \Q L E RAS)L 1K
@ R ASY /I:/ R
alo ula setinterval
Asynchronous
L|R Qs Synchronous
L @ E|N DIV
Handlers
B | E @ R
Al - Callback
Thread
c|u K Password
Q() N G A Event
N D v Request
Enable
A D
J E R
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6 the document object model

*
+ Web Page Forestry *

Now, Son, you'll be a man soon, so
its time to have a little talk about
the birds and the trees.

Did he say
trees? And here I
thought T was gonna learn how
to manipulate my web pages like
all the other guys.

Wanted: easy-to-update web pages. It's time to take things into your own
hands and start writing code that updates your web pages on the fly. Using the Document
Object Model, your pages can take on new life, responding to users’ actions, and you can
ditch unnecessary page reloads forever. By the time you've finished this chapter, you'll be
able to find, move, and update content virtually anywhere on your web page. So turn the

page, and let’s take a stroll through the Webville Tree Farm.

this is a new chapter 229
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content or structure?

You can change the CONTENT of a page...

So far, most of the apps we’ve built have sent requests, gotten a response,
and then used that response to update part of a page’s content.

The strutture of this page

didnt thange, even thouoh
the content did-

We also sway!
forats! o E tlasses..- bw

Heve's another tase where
we thanged the inmecH TML

property of a <div>.

K_——Thaé’s the content

Cha"ﬁi"ﬂi not the
230  Chapter 6 steutture of the page.

tat .
?{C::a:,"‘s skl within the existing

s{',ruli{’,wc 0{: the pa

In this 3PP, we

changed the ¢
ot this <divs. ortents

ouple of CSS

o¢’s XHTML-
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..0r You can change the STRUCTURE of a page

But what if you need to do more than just change the content of a <div> or replace
the label on a button? What if’ an image needs to actually move on a page? How
would you accomplish that?

You can't change the structure of a page,
duh! Why would anyone bother writing
XHTML in the first place if someone
could just move things around?

Your users can’t change your XHTML.

The structure of your page is defined in your
XHTML, and people viewing your pages definitely
can’t mess around with that structure. Otherwise,
all the work you’d put into your pages would be a
total waste of time.

But what about the browser? You'd

think it would be okay if the browser
moved stuff around... because we can control
that with our JavaScript, right?

The browser CAN change your
web page’s structure

You've already seen that the browser lets you
interact with a server-side program, grab
elements from a page, and even change
properties of those elements. So what about
the structure of a page?

Well, the browser can change that, too. In fact,
think about it like this: in a lot of ways, the
structure of your page is just a property of

the page itself. And you already know how to
change an object’s properties...

the document model
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document object model

Browsers use the Pocument Object Model to <—
represent your page

The browser doesn’t see your XHTML as a text file with a bunch of letters and
angle brackets. It sees your page as a set of objects, using something called the
Document Object Model, or DOM.

And everything in the DOM begins with the document object. That object
represents the very “top level” of your page:

- >

The dotument ob\')cc{',
contains the sbrutture classes.html
of Your Page; which is O

defined n Your XHTML-

The document object is just an QBJECT

You've actually used the DOM, and in particular the document object, several
times. Every time you look up an element, you use document:
var tabs =

document.getElementById("tabs") .getElementsByTagName ("a") ;

e -
The dotument ob\')ct{:

In fact, every time you treat an element on a page like an object and set
properties of that object, you’re working with the DOM. That’s because the
browser uses the DOM to represent every part of your web page.

3:{Elemcnt3yld0 is a
th
of the dotument ob\)‘cczc a

currentTab.onmouseover = showHint;
currentTab.onmouseout = hideHint;
currentTab.onclick = showTab;

\’ [£'s the DOM that lets browsers
work with parts of a page 3

JavaSeript objects with propecties.
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Most people call Lh;
the Qoﬂ for shor'l:.s

yoga.css
schedule.js

(

The S‘Eylc ahd even
the ¢ode attached 4o
Your strutture is also

vepresented in the Dom.
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the document object model

The document o]oyect .. Up Clsse

Everything in the web browser’s model of your web page can be
accessed using the JavaScript document object. You’ve already seen the
getElementByld() and getElementsByTagName() methods, but there’s a
lot more that you can do with the document object.

document
TML

Get the root element of a

£m1> root clement from an XH
documentElement property:

Find an element by its «jg»

attribute You can grab the <h

You've already
< y seen how .
of cake to find an ele " getElemeﬂtBy {ocument using the

attribute;

Thi
var tabElement - ( his gets the element

with ani « P
document , getElementById ("tabs " nv;dlm(’ tabs.”
. ue;

var htmlElement =

The voot element in an XHTML
Lile is always <hbml>

document. documentElement;

Create new parts of a page

object to add elements and text to

You can use various create... methods on the document ¢
You tan eveate tex

YOUr page:  y.cpieates a new <img> element. N

var mylmage = document . createElement ("img") ; ‘/
\iow \7856-

var favShow = document .createTextNode ("Bones") ;

Find nodes by their tag type

If you want all the elements of a certain type, for example, all the images, you
Icam usc getElementsByTagName (). This returns an array, so you’ll néed to
oop through the array to get a particular element:

This ve: .
var allDivs = turns gl the <divs elements.

document. getElementsByTagName ("div");

var firstPara =
document. getElementsByTagName ("p") [0];

et 3l the <p> Tom
¢ <P> clements.. .and veturn just the fiest one in the arvay.

you are here »

and add it anywhere on
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xhtml to

Here’s the XHTML that you write...

When you're creating a web page, you write XHTML to represent the structure
and content of your page. Then you give that XHTML to the browser, and the
browser figures out how to represent the XHTML on the screen. But if you want
to change your web page using JavaScript, you need to know exactly how the
browser sces your XHTML.

Suppose you've got this simple XHTML document:

<html> <=

All the bolded ;
- ed tags define L),
<head> & structure of Your docu»:::f{.: ‘

<title>Webville Tree Farm</title>

</head>

<body> I~ O\ The text bebween the tags is

tonkent of your dotument.
<hl>Webville Tree Farm</hl> the tonten y

<p>Welcome to the Webville Tree Farm. We're still learning
about CSS, so pardon our plain site. We just bought

<a href="http://www.headfirstlabs.com/books/hfhtml/">

Head First HTML with CSS &amp; XHTML</a>, though, so expect
great things soon.</p>

<p>You can visit us at the corner of Binary Boulevard and
DOM Drive. Come check us out today!</p>

</body>
</html>
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the document model

..and here’s what your browser sees

The browser has to make some sense of all that markup, and organize it in a way
that allows the browser—and your JavaScript code—to work with the page. So the
browser turns your XHTML page into a tree of objects:

“Head First HTML with CSS &
“Welcome to the Webville Tree XHTML”
Farm. We’re still learning about
CSS, so pardon our plain site. We
just bought” IZI
III “, though, so expect great things soon.”
“Webville Tree Farm” III
h1 .
/ “You can visit us at the corner of
Binary Boulevard and DOM Drive.
arts
TE:; ag 03/& ﬁ‘;‘gﬁ?fiﬁa; Come check us out today!”
(4
1\!\6\/ Conncd’,cd? A“d ave {hc\f "
g dev?
any va&.w\ar or _\A
“Webville Tree Farm”
title
head
html

‘ RANN
‘PQWEWR

How would YOU order and
relate these different parts of
the DOM tree?
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the dom

Now wait just a second.
The browser just turns everything
on my page into a bunch of little

pieces? And what do trees have o do
with any of this, anyway?

The browser organizes your page into a tree
structure, with a root and branches.

When a browser loads an XHTML page, it starts out with
the <html> element. Since this is at the “root” of the page,
<html> is called the root element.

Then, the browser figures out what elements are directly
nested within <html>, like <head> and <body>. These
branch out from the <html> clement, and they have a
whole set of elements and text of their own. Of course, the
elements in each branch can have branches and children of
their own...until an entire page is represented.

Eventually, the browser gets to a piece of markup that has
nothing beneath it, like the text in a <p> element or an
<img> element. These pieces of markup with nothing under
them are called leaves. So your entire page ends up being
one big tree to the web browser.

So let’s look at that tree structure again, but this time, with
some lines added to make the connections between the
markup a little clearer.
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the document object model

Your page is a set of related objects

Both text and elements are
vepresented in the tree..

“Head First HTML with CSS & XHTML”

“Welcome to the Webville Tree Farm.
We’re still learning about CSS, so ‘ ’t Eventually, the tree ends in leaves,
pardon our plain site. We just bought ” / a whith often ave Jus{; pieces of

. \[ text in the HTML.
p

“, though, so expect great things soon.”

| “Webville Tree Farm”

h1

“You can visit us at the corner of
5 Binary Boulevard and DOM Drive.

| “Webville Tree Farm”

Come check us out today!”

i‘i‘::if of markup o title S{mcﬁ:i‘sa:" ...‘land other times, ap —j\
ve a3 en
childrep, " rumber of cs:v:ra\ ehildven... element has only one child,

\ head
Here's the XHTML 4h at
this tree vepresents. '—Q

<html>
<head>
g',f:’zhli‘ the voot C'Cmcn{:, <titled>Webville Tree Farm</title>
‘Z/ 9 else by-anch“ </head>
out rom it. <body>
<hl>Webville Tree Farm</hl>

<p>Welcome to the Webvill Tree Farm. We're still learning
about  CSS, so pardon our plain site. We just Dbought
<a href="http://www.headfirstlabs. com/books/hfhtml/">
Head First HTML with CSs samp; XHTML</
a>, though, so expect great things soon.</p>

<p>You can visit us at the corner of Binary Boulevard and DOM
Drive. Come check us out today!</>

</body>
</html>

you are nere’y
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parents and

therejare no Y
b Questions

Dum

Q: Do I need to use a request object to write JavaScript code
that uses the DOM?

A: Nope. The browser handles creation of the DOM tree and
exposes all the methods of the document object automatically. In fact,
even when you're not writing JavaScript at all, browsers still use the
DOM to represent your page.

Qj So if the DOM doesn’t use a request object, is it really part
of Ajax?

A: Depends who you talk to. Ajax is really just a way of thinking
about web pages, and a whole slew of other technologies, that helps
you achieve interactive pages in really usable ways. So the DOM is
definitely a part of that. You'll use the DOM a lot in the next couple of
chapters to build interactive and usable apps.

Q} What about all that DOM Level 0 and DOM Level 2 stuff?
Am | going to have trouble with Internet Explorer again?

< All modern browsers are compatible with the World Wide Web
Consortium’s (W3C) DOM specification, but the specification leaves
some decisions up to the browser designer. The designers of IE
made a different decision about how to build the DOM tree than a lot
of the designers of other major browsers. But it’s not a big problem,
and with a few more utility functions, your code will work on all major
browsers, including Internet Explorer.

238

Q,: It looks like you called some parts of the markup
“children.” So an element can have “child elements”?

- Yes. When the browser organizes your XHTML into a tree, it
begins with the root element, the element that surrounds everything
else. Then, that element has an element within it, like <head> or
<body>. Those can be called nested elements, but in DOM, they're
called child elements.

In fact, you can think of the DOM tree as a family tree, with family
terms applying everywhere. For example, the <head> element is
the parent of the <t it 1e> element, and most <a> elements have
children: the text label for the link.

Q; You’re throwing a bunch of new terms around. How am |
supposed to keep up with all of this?

A: It's not as hard as it seems. Just keep the idea of a family tree
in mind, and you shouldn’t have any trouble. You've been using
terms like root, branch, and leaf for years. As for parent and child,
anytime you move away from the root, you're moving towards a child.
The only term that may be totally new to you is “node,” and we’re just
about to take a look at that...
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the document object model

has

Ica‘c: A piece of markuP that 3 node.

tontent, like <img>, or textual
data. Also known as: leaf node.

an element with _____ text \ “Head First HTML with CSS & XHTML”
A
H < ¢thild: Any piece of mavkup thatis
< S by another piece of markup. The text “Head
“Webyville Tree Farm” Fiest HTML with CSS ¢ XHTML” is the
of the <a> element, and the <p>s in this mavkup
“ are of the <body> element.
Also known as: ehild node
h1
[ ¢ |
branth: A branchisa____ of

PGV‘CM‘(',: Any piece of mavkup that —> body / elements and tontent. So the “bod\/" branth

WRite Your Own WeB Dictionary

What good is looking at a bunch of definitions? This is Head First, and we want your brain
working, not just your eyes. Below are several entries from a Web Dictionary, with some of the
words in each definition removed. Your job is to complete each entry by filling in the blanks.

node: Ay piece of mavkup, suth as an element
or text The <a> element isan______ node, while
the “Head First HTML with CSS ¢ XHTML” text is

suth as

tontains . <hl> is the is all the elements and text the
pavent of the text “Webville Tree | <body> element in the tree.
Farm,” and <html> is the pavent of
th lement. Also k htm!
. as:
¢ L c::mcn {so dhown ¢ Y‘OO{L CIC"\CW&: The element in
3! 3! .
parent element, parent node R that 3l
other elements. [n XHTML, the voot
element is always
Her
no thildven child thildren under tontained Zo" :"likid{:he Words
gy use o
other markup text collection single dotument illin the blanks
element tontains <body> no <html>
you are here » 239
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build your

— h&l‘Fﬁﬂ your PBnGﬂ
"""\-\.
b It’s time to load markup trees into your brain. Below is an XHTML document. Your job is

to figure out how a web browser organizes this markup into a tree structure. On the right
is the tree, ready for you to fill in its branches and the relationships between each piece.
To get you started, we've provided spaces for each piece of markup; be sure you've filled
each space with an element or text from the XHTML markup before showing off your
DOM tree to anyone else!

<html>
<head>
<title>Binary Tree Selection</title>
</head>
<body>
<p>Below are two binary tree options:</p>
<div>

Our <em>depth-first</em> trees are great for folks who
are far away.

</div>
<div>

Our <em>breadth-first</em> trees are a favorite for
nearby neighbors.

</div>
<p>You can view other products in the
<a href="menu.html">Main Menu</a>. </p>
</body>
</html>
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the document model

aw lines in LOV\V\CC’E\V\S
men{s and the text:
\| those Lamily

éo ahcad and d
the d\“cvcn{: e
Make sure You 9¢ a
velationships YW‘U

]

“depth-first”

L]

“Below are two binary

tree options:” IZI
| III |:| — This one is tricky.

See # You £an ‘F
: 19ure
title it out. ¥Hint: |45

text, and it’s short.

html
-_— AnSWeI’S on Pﬂge 243.
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nodes and relationships

-

Eﬂ?«clse Below are several entries from a Web Dictionary, with some of the words in each definition
SOLuhOH removed. Your job was to complete each entry by filling in the blanks.

leaf: A piece of markup that

has % suth as \
an element with_no  {ext “Head First HTML with CSS & XHTML”

content, like <img>, or textual
data. Also known as: leaf node. 7\

WRrite Your Own Web Dictionary

node: Any _sinale  piece of markup, suth as an element

or text. The <a> element is an__element  node, while
the “Head First HTML with CSS ¢ XHTML” text is
a_text  ode

< ¢hild: Any picce of mackup that is tontained

- by another piece of markup. The text “Head
Webville Tree Farm Fivst HTML with CSS ¢ XHTML” is the _ehild

FBV'CV\'{') Any piece of markup that —> body / elements and tontent. So the “body” branth

of the <a> element, and the <p>s in this markup
ave thildven of the <body> element.
Also known as: ehild node

— e |

bV‘ahCh: A branth is GM of

h1

tontains other mavkup |5 i fhe N is all the elements and text _under  the
pavent of the text “Webville Tree | <body> element in the tree.
Farm”, and <html> is the pavent of htmi
the <hgd¥2 element. Also known as:
Ll t"‘ A{ 4 voot element: The clement in
parent element, parent node. 3 doCumcn{‘, that Con{‘,&ihs Al
other elements. [n XHTML, the voot
element is always _<html>
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harpen your

pencil

ution

e ol

the document model

text. How did you do?

trees are areat for folks that
are far away

Yool have text

“\CVC\S" 0‘(: ‘H\C

at diffevent “depth-first”

Lree... some
within <div>s
or <p>S an
some within
<em>s OF <a>s-

“Below are two binary
tree options:”

| B'ma\ry Tree Selettion

[

breadth—first

nourn

Your job was to build a DOM tree from the XHTML on page 240. You also
should have drawn in the connections between the different elements and

Every element or
Piece of Lext has
only a single Parent.

trees are a favorite for
nearby neighbors

products in the

You €an view our other

html

Even Lext as small
as a peviod gets
rq:rcscn{:cd ind

DOM tree
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dynamic puzzles, anyone?

Let’s use the POM to build a dynawmic app

Now that we know a bit about the DOM, we can use that knowledge to make
our apps do even more interesting things. Let’s take on a project for the Webville
Puzzle Company. They’ve been working on a bunch of new web-based games,
and they need help with their online Fifteen Puzzle.

o sl Puzshe

.- @ % A i s Pebdhn s com/bocki/H ¥ | e

We want o let users
ove these numbered
tiles” around within
the puzzle.

¢ next o an

Clicking on 3 4l That e ko

empty space moves
the empLy space

We're not replacing content, we're moving it

In a Fifteen Puzzle, you can move a tile into the empty space, which then creates
a new empty space. Then you can move another tile into that new empty space,
and so on. There’s always one empty space, and the goal is to get all the numbers
lined up in sequential order, like this:

=

Tl‘lt numbcrs bcain 3‘[’. I

and 90 in sequente o [5.
This is 3 winning board.

S The empty space ¢an be

anywhere, 3s long as Lhe

numbers are in order.
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the document model

First, you're rambling on about trees. Now,
we're playing games. What gives? And what
does any of this have to do with Ajax?

We need to move those tiles around...
and that requires the DOM.

This is a perfect example of needing the DOM. We
don’t want to just change the content of a table, or
replace some text on a button or in a <p>. Instead, we
need to move around the images that represent a tile.

Webville Puzzles is using a table with four rows and four
columns to represent their board. So we might need to
move an image in the third row, fourth column to the
empty space in the third row; third column. We can’t
just change the innerHTML property of a <div> or
<td> to get that working.

What we need is a way to actually grab an <img>, and
move it within the overall table. And that’s where the
DOM comes in handy. And, as you’ll soon see, this is
exactly the sort of thing that Ajax apps have to do all the
time: dynamically change a page.

All Ajax apps
need to responc[

DYNAMICALLY

1o users.

The DOM lets you

y RANN
CHANGE a page PAwWEwR
thltout reloading What specific steps do you think you'll
have to take to move an <img> from
tllat Page‘ one cell of a table to a different cell?
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puzzle xhtml

You start with XHTML...

To really understand how the DOM helps out, let’s take a look at Webville
Puzzles’ XHTML, and see what the browser does with that XHTML. Then we
can figure out how to use the DOM to make the page do what we want.

<html xmlns="http://www.w3.0rg/1999/xhtml">

<head>

<title>Webville Puzzles</title>
<link rel="stylesheet" href="css/puzzle.css" type="text/css" />

There's no JavaSeript
yet, but we'll need

<script src="scripts/fifteen.js" type="text/javascript"></script> some soon. Qo ahead

</head>
<body>
<div id="puzzle'">

<div id="puzzleGrid">

<table cellspacing="0" cellpadding="0">

<tr>
<td id="cellll">

and add a veferente o
('\i«cjcecn;)s, which we'll
build {hroughou{ £his

<hl id="logo">Webville Puzzles</hl>

The puzzle is chapter.

P re?rcscn{cd by a
u <table> element.

<img src="images/07\png" alt="7" width="69" height="69" />

</td>
<td id="celll2">

e—— Eath table ¢ell is labeled with an id.

<img src="images/06.png" alt="6" width="69" height="69" /> <

</td>
<td id="celll3">

<img src="images/l4.png" alt="14" width="69" height="69"

</td>
<td id="celll4">

Each tile is 4
& single <img> within
a single table ell.

<img src="images/ll.png" alt="11" width="69" height="69" />

</td>
</tr>
<tr>
<td id="cell21l">
<img src="images/12.png
</td>
<td id="cell22">

—_n " : —_n " : _n " -cg
alt="12" width="69" height="69" /> L cm\’{i‘f‘b\

also an imaoe:

‘=

<img src="images/empty.png" alt="empty" width="69" height="69" />

</td>
<td id="cell23">

<img src="images/05.png" alt="5" width="69" height="69" />

</td>
<td id="cell24">

<img src="images/13.png" alt="13" width="69" height="69" />
g g png g

</td>
</tr>
etc
</table>
</div>

</div>
</body>
</html>
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the document model

— agdharpen your penci
.
- Go ahead and draw what you think the DOM tree for fifteen-
puzzle.html looks like. This time, though, you don't have to put

the root element at the base of the tree. You can put it anywhere
you want: the top, the bottom, or to one side.

t};erel‘z)lre no .

Dumb Questions

Q; There isn’t any request being made in this puzzle, is Q,: So this isn’t Ajax at all, is it?
there?

A: Well, that gets back to the “What is Ajax?” question. If

A: No, at least not right now. The program is all client-side. you think Ajax apps are only ones that make requests using
XMLHttpRequest, then this isn’'t an Ajax app. But if you think
of Ajax apps more as responsive, JavaScript-driven apps that are
very usable, then you might decide otherwise.

Either way, this app is really all about controlling the DOM... and

that's something that will help your Ajax programming, no matter
what you think constitutes an Ajax app.
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the puzzle’s dom free
@rpen Your pencil
2 Solution

<hbml> is the voot
element of the

N

Although this doesn’t
look muth like a tree
anymore, You £an still

see the root, branthes, \-ﬂ
and leaves... and how \)

all these nodes are
velated 4o each other.

All these ob")cc{s ave element
nodes betause they vepresent
)(HTML Cl&ncw(:s.

There are ac{ua”y four <trs’s.
The other three are just like
this one, with four < d>’s,
each with an <img> as 3 child

element of each <tgs.
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(=

Your job was to draw out a DOM tree for the fifteen-puzzle.html’s
XHTML structure and content. Here’s what we did... we started with the
root element on the top-left, and worked our way down. Did you come
up with something similar?

This is 3 text
node objeet.

“Webville Puzzles”

Order is stil| preserved, as elements
and text appear in exactly the

same ordey as 'f:he doi
XHTML markup. Y doin the

H “Webville Puzzles”

div

tr
=1 td img
img l Eath <img> vepresents 3
I single Lile in fhe puzzle.
img
'I td img
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the document object model

_ g%aipen your pencil

The exercises just keep coming! This time, you've got to swap
two particular nodes in the DOM tree structure below. Your job
is to write out exactly what steps you'd take. Don’t worry about
method names, just write out what you'd do.

You ean draw 3
DOM +tree however
\/ou wan{--«

jus
1
make sure is f:‘_“‘r/v

and veadable.

table |

td td td

td

Lms | [Lmo | [Lmo ] [mo |

img img img img | img l | img H img I | img l
__
]
Your job is to
55‘%0::1;\“&5 n :d tclj tcli
{ilg.“

“With Ehis ope. _/1

Assume you know which table cell was clicked on, and you also
know the destination table cell. What would you do?

.etc... 4‘\
\/ou £an use as many

s{,c?s as you need.

Yl You ¢an write

{hings like
child of
“*(:hc turrent element” o
Find all the elements

named ‘img‘ ”

“Get the Fivst

the
nt £ you ean use
\L::d ?‘c‘:arm\’lc" at \east onte-
W

maybe ever Lwiee:

you are here »
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move that <img>

bprpen your pencil

- s.ﬂlutiﬂn Your job was to write out exactly what steps you'd take. Assume
you know which table cell was clicked on, and you also know the
destination table cell. What would you do?

o Get the child of the selected table cell
You could use getElementsByTagName (), but we know that the
<img> representing the clicked-on tile is the child of the selected cell.
So we can use the DOM to get that child element.

We know the table We ¢an get to this <img> by
ell that was c\-.ckc/ getting the child of tr
on, so that's our <

selected <td> with the Dom.

stavting point.

e Get the child of the destination table cell
Once we start swapping things around, it’s going to be harder to keep
the selected <img> separate from the destination <img>. So before
we start moving things around, let’s get a reference to the <img> in the
destination <td>, too.

Tl

) We just need +o
We've already got We tan oet 3 ) tthchildh:ic +h aet
a retevente {0 4} cebevente o this e ¢
. this destination <tds

<im3> element. <imd>, too- '
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the document object model

Add the clicked on <img> as a child of the new
destination table cell.

We need to move the <img> in the selected cell to the destination cell.
So we can just add the clicked-on <img> to the destination <td>’s list

of children.
We ¢can add
this <ima>
to the
dCS{:ina‘Eion —\
<tds’s list
w: don't wan{"dﬂ“s img : of childven. Onte WEVE 3dd§d sz‘;dm
<imo> 4o beunder T ] " th dcs{'\ha‘bon
the elicked—on Cli to ¢ oved the <%
table cell anymore. v 7; v S otation
an
DOM tree
O Add the <img> in the destination cell as a child of the
originally clicked-on table cell.
Now for the other part of the swap. We need to move the destination
<img> under the <td> that was originally clicked on. Here’s why we got
the reference to this <img> in step 2: since there are two child <img>’s
under the destination <td>, having a reference already makes this casy.
We ad [
........ = child ;:f:f <im9> £o {he
cliek the originally
1ked—on <ids.

Now the images
ave swapped.

Hey, T've got a much better way,
and I don't need any of this DOM-
DOM stuff to do it! You just...
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change or move?

...get the src property of
the first <img>, and swap it out with the src
property of the second <img>. All you need isa
temporary string, and you're done. No DOM, no
new syntax. Nice, huh?

Do you want to CHANGE an element or
MOVE an element? There’s a big difference.

You could definitely write code that simply swaps out the
values of the two <img>’s src properties, like this:

var tmp = selectedImage.src; e
selectedImage.src = destinationImage.src; This ¢ode

destinationImage.src = tmp; swaps the
The problem with this is that you’re actually just changing Lextual sre
the properties of an image, and not mowving those images property o
around on the page. two images:

So what’s the big deal with that? Well, what about the other
properties of each image? Remember that each <img>

had an alt attribute?
ad an attribute Tl‘lc aH',, widﬂ\l o

<img src="images/l4.png" alt="14" are Proper-ties of z}.hﬂ%{
width="69" height="69" /> Just like its sve atfwi 'J:"’Se,
ibute.

If you change the src attribute, you’re only changing a
part of the <img>. The rest would stay the same... and
then the alt attribute would not match the image!

src = "images/14.png"

alt = "14"

width = "69"

height = "69"

src = " images/02 -png”

K Iflozhchenge the sre Property,
What you need to do is swap the entire mateh ¢ image (Lile #7) won’

<img> objects. That way, each <img> keeps its th the alt attribute (“14”)
properties. The image doesn’t change, but the '
location of that <img> in the DOM tree (and on

the visual representation of the page) does.
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the document model

JavaScript & DOM Magnets

You've already figured out what needs to happen to swap two tiles. Now
it's time to turn those general steps into actual code. Below is the skeleton
for a new function, swapTiles(). But all the pieces of code have fallen to the
ground... can you figure out how to complete the function?
function swapTiles ( , ) |
= ;
= 7
. ( );
. ( )
}

| selectedImage [
I selectedCell appendChild h selectedImage

estinationImage

selected ell firstChild
253
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parentNode is read-only

JavaScriPt & DOM Magnet Solutions

It’s time to turn those general steps from page 250 into actual code. Below
is the skeleton for a new function, swapTiles(). Your job was to put the pieces
of code into a working function.

function swapTiles ( |Se1ectedCelli , I destinationCell h) {
selectedImage
destinationImage

I destinationCell j.ﬁirstChild i ;

l destinationCell i 2PPendChild ( | selectedImage | ) ;

gy SAOr
VC‘FCkchcc{:o

he {:wo imaacs

[selectedCell i . | appendChilii (rdestinationImgﬂ; ..and this swaps

the two images.

SWBP...

What about all that parent stuff? Is there not
a parent property for each element, or node, or
whatever? We could set the parent property of
selectedImage to destinationCell, and vice versa for
the destinationImage.

Every node has a parentNode property...
but the parentNode property is read-only.

Every node in a DOM tree—that’s elements, text, even
attributes—has a property called parentNode. That
property gives you the parent of the current node. So for
example, the parent node of an <img> in a table cell is the
enclosing <td>.

But in the DOM, that’s a read-only property. So you can get
the parent of a node, but you can’t set the parent. Instead,
you have to use a method like appendChild ().
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the document model

appendChild() adds a new child to a node

appendChild () is a method used to add a new child node to an element. So
if yourun destinationCell.appendChild (selectedImage), you're
adding the selectedImage node to the children that destinationCell
already has:

Ever
Chr’dze

who kn

node has 4 set of

kaha"‘ﬂ F\rom 2evo
ows how ”‘ahy

on!mage

es’cm se\eﬂ"e““:"""‘ge
appendChild() adds nodes 4o

the end of the parent’s list

destinationCell.appendChild (selectedImage)
of chi ldrcn

A vew child gets a new parent... automatically

When you assign a node a new child, that new child’s parentNode property is
automatically updated. So even though you can’t change the parentNode property
directly, you can move a node, and let the DOM and your browser handle
changing the property for you.

thereqare no
Dumb Questions

Q} So | can use all the DOM methods
from my JavaScript automatically?

A: That's mostly right. There are a few
exceptions that we'll look at soon, but for the
most part, the DOM is yours to use from any
JavaScript code you're writing.

Q: And a DOM tree is made up of
nodes, like elements and text, right?

A: Right, but don't forget about attributes,
too. A node is pretty much anything that can
appear on a page, but the most common
nodes are elements, attributes, and text.

Q} And a node has a parent and
children?

A: All nodes have parents, but not all
nodes have children. Text and attribute
nodes have no children, and an empty
element with no content has no children.

Q: What's the parent of the root
element?

A: The document object. That's why
you can use the document object to find
anything in your web page.

Q} Are there other methods to add
child nodes like appendChild()?

A: There sure are. We'll be looking at lots
of those in the next chapter.

Q,: Why is this better than changing
out the src property of an <img>?

- Because you don’t want to modify
the image displayed; you want to move
that image to a new cell. If you wanted an
image to stay the same, with its a1t tag
and height and title, you'd change
the src property. But we want to move the
image, so we use the DOM.
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name or id?

You can locate elements by name or by id

If you think about your page as a collection of nodes in a DOM tree,
methods like getElementById () and getElementsByTagName ()

make a lot more sense.

You use getElementById () to find a specific node anywhere in the tree,
using the node’s 1d. And getElementsByTagName () finds all elements

in the tree, based on the node’s tag name.

[ H

“Webville Puzzles”

These ovals represent the

div

c\manc

. nale el
This gets 3 sind e

based on its unique i

N

attribute nodes. An attribute

node has a name and value.

document.getElementById (“puzzleGrid”) ;

Watch the
“s” in your
method
names.

Watch it!

: getElementByld()

: is Element, without

i an “s’, because it

i returns one element.

i getElementsByTagName

¢ is Elements, with an “s”,

: because it can return more
than one element.

Chapter 6

id="puzzleGrid" This gets zero or more
clc»\cn{;s based on .Ehc .l.'aa

name of those elements.

O

{
document. getElementsByTagName ("img") ;

cellspacing="0"

&
oot ) Fah <k b anid-

alt="7"

SFe="Images/07.png"
~5
-.and eath <img>
has several
attributes of
its own.
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the document model

Go ahead and write the code for an initPage() function. You need to make sure that every time
a table cell is clicked on, an event handler called tileClick() gets run. We'll write the code for
tileClick() later, but you may want to build a test version with an alert() statement to make sure
your code works before turning the page.

——— Answers on the next page.

rpen Your penci
y Here are a few questions to get your left brain into gear. Answer

each before turning the page... and once you're done, you might
want to double-check your code for initPage() above, too.

1. Should the event handler for moving a tile be on the table cell
or the image within that cell?

I:‘ table cell (<td>) I:‘ image (<img>)

2. Why did you make the choice you did? ... .

— > Answers on page 261.
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test drive

Your job was to write an initPage() function that set up the event handlers for the Fifteen Puzzle.
. What did you come up with? Here’s what we did:
Exescise

SoLution

Remember to assign the inttPage()

window.onload = initPage; Lunetion 4o the window.onload event.

First, we lotate the <div> with the table
function initPage () { and eells we want o attach handlevs 4o
var table = document.getElementById("puzzleGrid"); <>
var cells = table.getElementsByTagName ("td") ;
for (var i=0; i<cells.length; i++) { We want every <td> in that table.
var cell = cells[i];
cell.onclick = tileClick;
) < .assign HileCliekO £o the
} ontlick event.

function tileClick () {K\

alert ("You clicked me!");

For eath ¢ell...

We built a simple event:
handler to fest things out.

—TasT DRrive

Add initPage(), tileClick(), and swapTiles() to a script called fifteen.
js. Be sure you reference the file in your XHTML, and try out the
Fifteen Puzzle with the event handlers on each table cell.

T T

Webville
cieka el ——___ Puzzles

-.and You should
96{ an alevt box.

The page at hup://headfirstlabs.com says:

You clicked me!

ox )

258 Chapter 6

Chapter 6. the document object model

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 6. the document object model Ppages: Return to Table of Contents

the document model
Table Cells Exposed
This week’s interview:
Interview with a new parent
therejare no
Dumb Questions

Head First: So I hear you’re a new parent, <td>?

<td>: That’s right. I've got a sweet little <img> to call my own. Q Why do you have the puzzleGrid id on a
<div>, and not on the <table> itself?

Head First: So is this your first child?

A: DOM Level 2 browsers and Internet Explorer
handle tables, and CSS styles applied to those
tables, pretty differently. The easiest way to get a
page with a table looking similar on IE and Firefox,
Head First: Empty children? Safari, etc., is to style a <div> surrounding a
<table>, instead of the <table> itself.

Since it's easiest to style an element with an 1d,
we put the puzzleGrid id on the <div> we wanted
Head First: NOthing to worry about? That sounds pretty to style: the one surrounding the <table> cell.
serious... you might have more children, and that’s no big deal?

<td>: Well, it depends on who you ask. Some browsers say that
<img> is my first child, but others think I've got a lot of empty
children floating around.

<td>: Yup. You know, empty spaces, carriage returns. It’s
nothing to worry about.

Q: So that’s why you used getElementByld()

<td>: Relax, it’s all in how you handle it. Most people just skip
to find that <div>, and not the actual <table>?

over all those nothings to get to my flashy little <img>.

Head First: This is all pretty confusing. Do you think our A: Right. We could have put an id on the
audience really understands what you're talking about? <table>,too, butit's not really necessary. The
<td>: If they don’t know, I'll bet they will soon. Just wait and see. only thing in the puzzleGrid ‘<div> is the te}ble we

want, along with all those clickable cells. So it was
Head First: Well... hmmm... I guess... I guess that’s all for now. easier to just find the <div>, and then find all the
Hopefully we’ll make some sense of all this, and get back to you <td>’s within that.

soon, faithful listeners.

_ @gvtxnn
‘PQWEWR
What do you think <td> is talking about in the
interview above? Are there any functions we've

written or will write that might need to worry about
those “nothing” children that <td> mentioned?
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where’s the empty tile?

Can | move the clicked tile?

Now that the basic structure is in place, it’s time to get the puzzle working.
Since a tile can only be moved to the empty square, the first thing we need
to figure out is, “Where’s the empty square?”

For any clicked-on tile, there are six different possibilities for where the
empty tile is. Suppose the user clicked the “10” tile on the board below:

OO0 ebville Brzzles

o - @ A4 4 @ nop/iheadfirstiabs com books/nE ¥ | b

. =H]

The user
elicked the
0 tile”

A '.‘]
=1 )
1 [ The empty square could be above.
: £= | & In this case, the empty square zs above “10.”

)
The empty square could be below. ) : ) I .
Its notbelow 107 There's a "2 there. s 1 he empty square could be to the right.
A “1” is to the right of “10.”

1 5
The empty square could be to the leff.
In this case, the tile to the left has an “8” in it.

_ rpen your pencil
2 There are two more possible situations related to the position of

the empty tile. Can you figure out what they are?

— > nswers on page 265.
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W your pencl
- sﬂlmn Here are a few questions to get your left brain into gear. Answer

each before turning the page... and once you're done, you might
want to double-check your code for initPage() above, too.

1. Should the event handler for moving a tile be on the table cell
or the image within that cell?

I:‘ table cell (<td>) I:‘ image (<img>)

2. Why did you make the choice you did? Well, first of all, I think we
should put the event handler
on the table cell, not on the

image itself.

3. How can we figure out if an empty tile was clicked on?

4. How can we figure out the destination cell for a tile?

Joe: Why? The user’s clicking on “7,” not the second tile on the third row.
Frank: Well, they’re clicking on the table cell that image is in, too.

Jill: So suppose we put the handler on the image. And then when a user clicks
on the image...

Joe: ...we swap that image out with the empty square...

Jill: Right. But the handler’s attached to the #mage, not the table cell.
Frank: Oh. I sce.

Joe: What? I don’t get it.

Frank: The event handler would move with the image. So every time an image
gets moved, the event handler moves with it.

Joe: So?

Frank: Well, we're going to use the DOM to figure out where the empty square is in relation to the
clicked-on image, right?

Joe: I guess so. What’s that got to do with the handler on the image?

Frank: If the handler’s on the image, we’ll constantly have to be getting the image’s parent. If the
handler’s on the cell, we can avoid that extra step. We can just check the cells around the clicked-on cell.

Jill: Exactly! We don’t need to move to the image’s parent cell in our handler.
Joe: So all this is to avoid one line of code? Just asking the image for its parent?

Jill: One line of code for every click. That could be hundreds of clicks... or even thousands! Have you
ever worked one of those puzzles? It takes some time, you know.

Joe: Wow. I'm not even that clear on how we’d find the empty square in the first place...
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all in the family

You can move around a POM tree using FAMILY

relationships

Suppose you wanted to find out the parent of an <img> or get a reference to the next <td>
in a table. A DOM tree is all connected, and you can use the family-type properties of the

DOM to move around in the tree.

parentNode moves up the tree, childNodes gives

you an element’s children, and you can

move between nodes with nextSibling and previousSibling. You can also get an
element’s firstChildand lastChild. Take alook:

document.getElementById ("puzzleGrid") .firstChild

paventNode is vead only. You tan

This gets a vefevente to
the <div> with an id of
“?w_zlcérid," and then

get a node’s pavent, but you can't
e— thanx that pavent divectly.

div

A

eks that element’s childNodes veturns 3
3.“& child. table.parentNode of all the ehild r:)desh :: :a.,y
| element node.
table
TN
table.childNodes ‘
table.firstChild table.lastChild

\>

/I\l\;

table.firstChild.firstChild

table.firstChild.nextSibling

!

ek

t

nextSibling veturns the next node

il in Ehe same order that the nodes

You tan thain these properties
{0 go as deep as Yyou need.

R~ Cavefull |£ Your ¢ode uses lots of
these double— and triple-nestings,
9ets pretty hard 4o vead.
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Below is a DOM tree and some JavaScript statements. In the JavaScript,
each letter is a variable that represents the matching node in the DOM
tree. Can you figure out which node each statement refers to?

a id="x"
= f

b

c id="y"

document.getElementById("y") ;

g.parent;

document.getElementById("y") .nextSibling;

a.firstChild;

c.parent.parent;

d.firstChild.lastChild;

c.previousSibling;
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use meaningful element ids!

harpen your pencil
- snllltiﬂﬂ Below is a DOM tree and some JavaScript statements. In the
JavaScript, each letter is a variable that represents the matching

node in the DOM tree. Can you figure out which node each
statement refers to?

f
b
d 9
c
e
[
document.getElementById("y") ;
g.parent; d
document.getElementById("y") .nextSibling; hu‘lcl
R This is a tricky one. ch\tmbsv‘
c.parent.parent; +hat the order of elements in
the DOM tree vefleets the order .
d.firstChild.lastChild; {hc\l’rc detlaved in {?hc XHTML-
Ginte theve is no sibling below ¢, b
c.previousSibling; JavaSeript vetuens a yull.

/_\/_\/—\

Those are awful hames for elements.
Why in the world would you name your
nodes with just letters?

Use descriptive names for your elements
and your id attributes.

When you’re writing XHTML, the element names

are already pretty clear. Nobody’s confused about
what <div> or <img> means. But you should still use
descriptive ids like “background” or “puzzleGrid.” You
never know when those ids will show up in your code,
and make your code easier to understand... or harder.

The clearer your element names and ids, the clearer your

code will be to you and other programmers.
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rpen your penci
Y salutiﬁn There were two more possibilities for where an empty tile could

be on a puzzle grid. Did you figure out what they were?

@- @ A% 4 @ nopiheadficstiabscom books/nt ¥ | b 1" |

The user
elicked the
Yo tile”
GAY
Daryleg
1

(2)

[ The empty square could be above.
=% In this case, the empty square zs above “10.”

RN

s 1 he empty square could be to the right.
A “1” is to the right of “10.”

The empty square could be to the lef
In this case, the tile to the left has an “8” in it.

The empty square could be below.
It’s not below “10.” There’s a “2” there.

The empty square isn’t next 1o.the tile. .
Only tiles next. 1o an empty. square.can be swapped, ...

We've got to make sure @ tile isn't
surrounded by other non-—cm?{y'
Eles. [£ it is, it's lotked and ean't

be moved.

The.empty. square was clicked.on..........
In this case, no tiles shauld.be woved...............

, S
[t's possible the tile ¢licked is the
empty tile. That shouldn't cause a
swap to oteur, either.
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move the

J.on® Exercise

It's time to get busy building the rest of the Fifteen Puzzle Code. Here’s your assignment:

o Write a celllsEmpty() function.
Given a node representing a <td>, figure out if the image in that cell is the
empty image. To help you out, here’s the XHTML for the empty cell:

<td id="cell22">
<img src="images/empty.png" alt="empty" width="69" height="69" />
</td>

Here’s part of the function to get you started:
o tellis a node in the browser’s DOM
function cellIsEmpty(cell) ({ tree that vepresents a <td>.
Var 1Mage = i
LE )
return true;
else

return false;

e Look for an empty cell in the tileClick() event handler.
Let’s start building tileClick (), the event handler we attached to each
table cell. First, we need to check for an empty cell. If the clicked-on cell
was empty, let’s show a message indicating the user needs to click on a
different tile.

function tileClick() {
if (cellTsEmpty (...

alert ("Please click on a numbered tile.");
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e Figure out what row and column was clicked.
Here’s the XHTML for a couple of cells in the puzzle:

<td id="celll3">
<img src="images/l4.png" alt="14" width="69" height="69" />
</td>
<td id="celll4d">
<img src="images/ll.png" alt="11" width="69" height="69" />
</td>
</tr>
<tr>
<td id="cell21l">
<img src="images/12.png" alt="12" width="69" height="69" />
</td>
etc

Given this (and the rest of the XHTML, on page 246), can you figure out
how to get the row and column of the clicked on tile?

. “ Hint: you'll need touse :
B JavaSevipt's ehavAtlint position

var currentRow = this..

var currentCol = this...........iei ¥ Lunekion at least onte.
o : ) For the Sfring “Cows
e Finish up the tileClick() event handler. gone wild,” charA4(2)
Once we’ve made sure that the empty tile wasn’t clicked, and gotten the veturns “w.”
current row and column, you have everything you need. Your job is to
handle the 5 remaining possible situations for where the empty square is,
and then if possible, swap the selected tile with the empty square.
To get you started, here’s the code to check above the selected tile: JavaSerit
avadeévipt g ;
Only theek Number convgrlcs text e JchF ufomatnc_ally
£ we // Check above ' vie format. ese numbers into
above it weve ) into 3 nume strings wh )
+ on vow | ——> if (currentRow > 1) { 9s when ‘l:heyve added
on : .
ne var testRow = Number (currentRow) - 1; — J‘”S"Chcv with another S'l:\ring.
/j~>var testCellId = "cell" + testRow + currentCol;
T::e id °'F tﬁ‘f] “I‘lj var testCell = document.getElementById (testCelllId);
above is “cell,” an ; A\
if (cellIsEmpty(testCell)) {
then (curventRow —1), cwaeTilos (this, testoell); Get the test cell
and then the current . ! ’ based on its id..
return;
olumn number. ' see if it's the empty
} [ we swapped tiles, weve done: square..-

~.and then swap out the turvent
eell and the empty square.

The restof tileClick () isup to you. Refer back to the different

possibilities you have to handle from page 265, and good luck!
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did you move them?

J.on% Exercise
{ SoLution

Your job was to build the celllsEmpty() function, and then complete the clickTile() event
handler. Did you figure everything out? Here’s what we did:

i . h
function celllsEmpty(cell) { [ E\:lgwsﬁ t‘h'l{: ﬁm;ic
e ctellisi .

var image = firstChild;

if ( image.alt "empty"

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ) The empty image has an alt
return true; V {‘,89 of “‘"‘Pb/'”

else
return false; m

alt="empty"
Sre=mimages/empty.png”

function tileClick() { /\
if (cellIsEmpty( this )) f “this” in LileCligk()
alert ("Please click on a numbered tile."); ad;iva'(:cd OJCCf TI: tlbe
- That’s
le

return; the CIiCked—oh &i

var currentRow = this. id .....charAt (4) ; id="cell21"
A

var currentCol = this. id .....charAt£.(5)... ;

The id of eath Lable cell

gives the vow, and then
// Check above Ihe column-
if (currentRow > 1) {
var testRow = Number (currentRow) - 1;
var testCellIld = "cell" + testRow + currentCol;

var testCell = document.getElementById(testCellId);
if (cellIsEmpty(testCell)) {
swapTiles (this, testCell);

return;
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Make sure that we've not
(— on the bottom row.

// Check below

if (currentRow < 4) {

L O
var testRow = Number (currentRow) + 1; 66{'— H\c Cc“ one row down,
var testCellId = "cell" + testRow + currentCol; in the same olumn.
var testCell = document.getElementById(testCellId);
if (cellIsEmpty(testCell)) { I£ the target eell is empy,
swapTiles (this, testCell); doasway.

return;

¢'ve looking side—to—

Now wi ;
} é/ side. Make sure we e no
[ fheck to the e S the leFtmst eolumn
if (currentCol > 1) {

Find the tell one tolumn

var testCol = Number (currentCol) - 1; .
over, in the same vow.

var testCellId = "cell" + currentRow + testCol;

var testCell = document.getElementById(testCellId);
if (cellIsEmpty(testCell)) { )
Cee iff that cell is empty-

swapTiles (this, testCell);
’ £ so, swap and veturn.

return;
}
}
// Check to the right Each of these tases—below,
if (currentCol < 4) { |c£{, and HSH:_‘F°”°W the
var testCol = Number (currentCol) + 1; same Fa*‘:{:ern
var testCellId = "cell" + currentRow + testCol;
var testCell = document.getElementById(testCellId);
if (cellIsEmpty(testCell)) {
swapTiles (this, testCell);
return;
} 1§ we oot heve, the clicked—on
} tile isnt empty, and s not next

/ o an empty square.

// The clicked-on cell is locked ' ai
Let’s give the user some feedback,
so {hey know what to do.

. . =
alert ("Please click a tile next to an empty cell.");
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the dom move things

Q: Wow, that was a lot of code. Am |
supposed to understand all that?

A: ltis a lot of code, but if you walk
through things step by step, it should all
make sense to you. There’s not a lot of new
stuff in there, but there’s definitely more
DOM and positioning than you've done up to
this point.

Qj And all of this is DOM code?

A: Well, there’s really no such thing as
DOM code. It's all JavaScript, and lots of it
does use the DOM.

Q,: So which parts use the DOM?

A: Anytime you use a property that
moves around the tree, you're using the

DOM in some form. So firstChild
and previousSiblingare

DOM properties. But code that uses
getElementById () isalso using
the DOM because that's a property on the
document object. document is the
top-level object of a browser’s DOM tree.

The DOM is great
for code that
involves Positioning
and moving nodes
around on a page.

270

thereare no o
Dumb Questions

Q,: Is it safe to assume the id of a table
cell has the row and column in it?

AZ If you have control of the XHTML, like
we do, it's safe. Since the Webville Puzzles
company set up their XHTML so that table
cells had those handy ids, we were able to
figure out a cell's position by its id. If you had
a different setup, you might need to figure
out the cell’'s position relative to other cells
and rows.

Qj We could do that with the DOM, too,
right?

A: You bet. You'd probably be

using some sort of counter, as well as
previousSibling to figure out how
many <td>'s over you are. And you'd need
parentNode and similar properties to
see which row you were on.

Q: So this DOM stuff can get pretty
complex, can't it?

- ltcan, very fast. Although lots of times,
you'll only need to get as complex as we had
to for the Fifteen Puzzle. In fact, with just the
properties you've already learned, you're
halfway to being a DOM master!

Q3 Halfway? What's the other half?

- So far, we've only moved around
nodes in the DOM. In the next chapter, we’'ll
look at creating new nodes and adding those
to the tree on the fly.

Q: Back to that code... so the
firstChild of a table cell is always the
image in that cell?

A: That's the way ce11IsEmpty ()
is written right now, yes. Can you think of a
case where an image would not be the first
child of a table cell?

Q: If an image isn’t the first child of a

table cell, that screws things up, doesn’t
it?

A: It sure does.

Q- Well, didn’t we do the same thing
in swapTiles(), back on page 254? We
assume the image is the firstChild there,
too, right?

A: Exactly right. So would that
assumption ever be false?

Q,: Who's asking the questions here,
anyway?

A: Maybe we should actually test out the
fifteen puzzle, and see what happens.
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the document object model

~—TosT DrIve

Open your copy of fifteen.js, and add the code for celllsEmpty() and
tileClick(). Make sure you’ve got initPage() and swapTiles() working,
too. Load things up. Does the puzzle work?

|nn e P

- I 4 4 @ ~p ireadfotase comibookarth v ke Wt | Q

No matter what tile
you eliek, You sc{:
this alert message.

The page at hup://headfirstiabs.com says:

Please click a tile next ta an empty cell.

=

n Inkernet Explover,

You tan usua“\, cliek
one tile before you /

ek this message

Here’s the XHTML for each table cell in the fifteen puzzle web page:

<td id="cell22">
<img src="images/empty.png" alt="empty" width="69" height="69" />
</td>

Is there any difference between that XHTML and this fragment:

Exegcise

<td id="cell22"><img src="images/empty.png" alt="empty" width="69" height="69" /></td>

Take a close look at swapTiles() and celllsEmpty(). Do you see a problem related to the
difference in the two XHTML fragments shown above?

you are here » 271
Chapter 6. the document object model
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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



Chapter 6. the document object model page 44 Return to Table of Contents

what about

A DOM tree has nodes for EVERYTHING
in your web page

Most XHTML pages don’t have every element, from the opening
<html> to the closing </html> crammed onto one line. That would
be a real pain to read. Instead, your page is full of spaces, tabs, and
returns (sometimes called “end-of-lines”): You'vc 50{: veturns, or end—
e of—lines, 4o split up the page
<table cellspacing="0" cellpadding="0"> QJ and make it easier +o vead.
s <tr>

<td id="cell11">ed

wsess<img src="images/07.png" alt="7" width="69" height="69" />€-|
</ td>

Voo a<td id="celll2">&d

have S?a'ic“ sesis<img src="images/06.png" alt="6" width="69" height="69" />€J
or tabs Tor </ td>

indentation.

asctd id="celll3">¢d

wsesa<img src="images/1l4.png" alt="14" width="69" height="69" />€J
</ td>

Ls<td id="cell1l4">ed

sss<img src="images/ll.png" alt="11" width="69" height="69" />€-I
</ td>

</tr>

... etc ...
</table>eJ

Those spaces are nodes, 0o

Even though those spaces are invisible to you, the browser tries to figure

There are some

out what to do with them. Usually they get represented by text nodes in inconsistencies in

your DOM tree. So a <table> node might have lots of text nodes full 11 1)

of spaces in addition to all the <t r> children you’d expect. ow browsers treat
The bad news is that not all browsers do things the same way. So wltitespace. N ever
sometimes you get empty text nodes, and sometimes you don’t. It’s .
up to you to account for these text nodes, but you can’t assume they’ll assume a l)l‘ owser Wlu

always be there. Sounds a bit confusing, doesn’t it?

always ignore, or always
represent, wl‘itespace.
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the document object model

One browser might create a DOM tree for your page
that looks like this:

This if what we've been building ¢ode to handle.
There's no whitespace, Just table vows and eells,

table / and the images in those cells.
t /

Theve ave spaces
bebween the <,J°"> s d
and the <bd>'s, and

between the <Jf«d>ls
a:\d {hc <\m5> S) \’wk d m
those spaces 3“"#’
rcvvescn{cd in this

Another browser might create a different
DOM tree for the same XHTML:

Theve's text before and after
an <img>, $0 eath <td> has 3

/9

text hod; herc%'"“ a __‘#ﬂtJ mg é/ and then anoth
-1—1 I #text </ Whi{“\’a‘:‘ text ::dc.
#text
-Ek_ img
#text
#text
Ek img

Theve's move that goes
fed on... theve ave 3 lot
nodes when whikespate
is vepresented:
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text nodes

The nodeNawme of a text node is “#text”

A text node always has a nodeName property with a value of “#text.” So you
can find out if a node is a text node by checking its nodeName:

Element nodes have a
nodeName = "#text nodeName that’s the
same as their tag name.

#text

B

nodeName = "img"

o‘c ‘{ZC‘A‘,

NAMC »
The node e

nodes is smply

nodeName = "#text"

H

swapTiles() and celllsEmpty() don’t take whitespace
nodes into account

The problem with our code is that our functions are assuming that the
<img> in a table cell is the first child of a <td>:

function swapTiles (selectedCell, destinationCell) {
selectedImage = selectedCell.firstChild; =— This will on’y work if
I

destinationImage = destinationCell.firstChild; ﬂit irst ¢hild is an
selectedCell.appendChild(destinationImage) ; <i"‘3> e’emen-[;
destinationCell.appendChild(selectedImage) ;
} But what if the fivst
ehild of a <td>is a
whitespace text node? ~
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@r{m your pencl

the document model

We've got to deal with browsers that are creating whitespace

nodes in their DOM trees. See if you can fill in the blanks to fix up
the swapTiles() and celllsEmpty() functions below:

function swapTiles(selectedCell,
selectedImage = selectedCell.firstChild;

while (selectedImage. ==

destinationCell) {

selectedImage = selectedImage.

}
destinationImage =

while (destinationImage.

destinationCell.firstChild;
== ) A

destinationImage = destinationImage.

}

selectedCell.appendChild(destinationImage) ;

destinationCell.appendChild (selectedImage) ;

function cellIsEmpty (cell) {

var image = cell.firstChild;

while (image.

image =
}
if

image. ;

(image.alt == "empty")
return true;

else

return false;

Dum

Q: If the nodeName of a text node is always “#text”, how can
| get the text in that node?

A: Text nodes store the text they represent in a property called
nodeValue. So the nodeValue for a whitespace node would be
"" (an empty value), or possibly " " (two spaces).

therejare no .
b Questions

Q; Shouldn’t we be checking to see if text nodes have a
nodeValue of whitespace, then?

A: In the table cells in the fifteen puzzle, there’s no need to check
the nodeVvalue. Since we only care about <img> nodes, we
don’t care about anything else. So we can skip over any node that’s
a text node.
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skip text nodes (sometimes)

_ rpen your pencil
J Salu‘ﬁon Were you able to figure out how to skip over the whitespace text

nodes in celllsEmpty() and swapTiles()?

function swapTiles (selectedCell, destinationCell) { We can “\ind out if we've 5‘,{
selectedImage = selectedCell.firstChild; (_ . Zcﬁ' node b‘:/ ComFa’rina the
while (selectedImage. nodeName == "#text" ) ¢ nodeName to #‘fcx{'.

selectedImage = selectedImage. uefolbImg i \ S 16 we've 5"{ a text node, movc.
} +o the next sibling and try again:
destinationImage = destinationCell.firstChild;
while (destinationImage. nodeName == "stext" ) ( Make sure you've got open—quote,

then the # symbol, then text,

destinationImage = destinationImage. heXfSiblng ; then elose 9 fl
uote.

}
selectedCell.appendChild (destinationImage) ;

destinationCell.appendChild(selectedImage) ;
. ? All theee of these cases use the same

} basit. patteen: as long as the eurrent
node is text, go to the next node.

function cellIsEmpty(cell) { M

var image = cell.firstChild;

while (image. nodeName == "#fext" ) ¢

image = image. nexTSibling H
! Chc;:k for a Lext node, and use DO/_‘%
if (image.alt == "empty") methods to move fo the next node |

we've got text.

return true;
else

return false;
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the document object model

5 asT Driva

Update your versions of swapTiles() and celllsEmpty(). Try the puzzle
again... you should be able to move tiles around without a problem.

FaTatel Binbiile Fusshe ‘=E

4 & B rop readhntasscomibasia iy e (010 | Qa

Now the tiles work.
Whitespace or not, browsers
get to the image, and skip

over whitespace nodes.

Webville
Puzzles

L Pt mead fmslas somy bock haja v | b
)

. . evc\ra\
Tey this "“Jﬁc‘:\\sw\d work in

b‘(owscrs... \

dofthem ——~— 7
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winning is the only thing

Pid | win? Did | win?

All that’s left is to figure out when a player’s won. Then, every time two tiles are
swapped, we can check this function to see if the board is in order. If it is, the
player’s solved the puzzle.

Here’sa puzzleIsComplete () function that uses the names of each image :
to see if all the tiles are in order: First, we 36“: all the <img>

‘f:ags in the grid.
function puzzleIsComplete () { Q

var tiles = document.getElementById("puzzleGrid") .getElementsByTagName ("img") ;

var tileOrder = "";  We iterate over each tile image. it
Iy 0 You 90 back b thavacters from the end of
for (var i=0; i<tiles.length; i++) { € sve of the image, you'll be at +he image
'{___/ name: O?..Png or ‘"‘P'E\/'P"&
var num = tiles[i].src.substr (-6, Z)V We wan{:)uS{: the numevie yar{:, so that's 2
from —b thavatters back.
if (num != "ty") We don't ¢are about the empty image... we

ignore it. Sinte the two chavacters veturned
tileOrder += num; by substr() for the C"\FJC‘/ image ave “’E\/",

/& cheek for that and ignore it.

I§ it's not the empty image, add the number (as a string) 4o our hash string,

if (tileOrder == "010203040506070809101112131415")

return true; /t F h i
[¥ the numbers are in order, 4he puzzle’s complete.

return false;

t]?el‘e are no °
Dumb Questions

Q,- substr(-6, 2)? | don’t get it. Q, What in the world is that weird Q But what about the empty tile?
number you’re comparing the hash string

A: A negative number means start at the to? A: It doesn’'t matter where the empty

end of the string, and count back. Since “02. tile is as long as the numbers are in order.

png” is 6 characters, we want to go back A: It's just every number in the puzzle, in That's why we drop the empty tile from being

from the end of the string by 6 characters. order: 01, then 02, then 03, and so on, all part of the hash string.

Then, we want 2 characters of that the way to 15. Since the hash represents the

substring, so we get “02” or “15.” So you use  Orders of the tiles, we're comparing them to

substr (-6,2). a string that represents the tiles in order.
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But seriously... did | win?

There’s even a special class that Webville Puzzles put in their CSS
for showing a winning animation. The class is called “win,” and
when the puzzle is solved, you can set the <div> with an id of
“puzzleGrid” to use this class and display the animation.

That means we just need to check if the puzzle is solved every time
we swap tiles.

function swapTiles(selectedCell, destinationCell) {

selectedImage = selectedCell.firstChild;

while (selectedImage.nodeName == "#text") {
selectedImage = selectedImage.nextSibling;

}

destinationImage = destinationCell.firstChild;

while (destinationImage.nodeName == "#text") {
destinationImage = destinationImage.nextSibling;

selectedCell.appendChild (destinationImage) ;
destinationCell.appendChild(selectedImage) ;

if (puzzlelIsComplete()) {

the document object model

we need o

. " )
time we svap e + makes the

Lhe new arvangemen

puzzle complete.

document.getElementById (“puzzleGrid”) .className = “win”; (j

1€ the puzzle’s solved,
Change the (g tlass for
the PuzzleGrid <diys.

—TesT DRive

You need to add the puzzielsComplete() function to your JavaScript,
and update swapTiles(). Then, try everything out. But you’ve got to

solve the puzzle to see the winning animation...

...good luck!
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280

Half the code we used was just ordinary
JavaScript. I don't think this DOM stuff is

really all that hard... and we didn't even need to
use it very much, anyway.

The DOM is just a tool, and you won’t
use it all the time... or sometimes, all
that much.

You'll rarely write an application that is mostly
DOM-related code. But when you’re writing your
JavaScript, and you really need that next table cell, or
the containing element of an image, then the DOM
is the perfect tool.

And, even more importantly, without the DOM,
there’s really no way to get around a page, especially
if every element on your page doesn’t have an id
attribute. The DOM is just one more tool you can
use to take control of your web pages.

In the next chapter, you're going to see how the
DOM lets you do more than just move things
around... it lets you create elements and text on the
fly, and put them anywhere on the page you want.

The DOM is a great
tool for getting

around within a
web page.

It also makes it easy
to find elements
that DON'T have
an id attribute.

Return to Table of Contents
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the document model

DOMAcrostic

Take some time to sit back and give your right brain something to do.
Answer the questions up top, and then use the answer letters to fill in the
secret message.

This method returns a specific element based on its ID

1 2 3 4 5 6 7 8 9 10 12 13 14 15

This property returns all the children of an element

16 17 18 19 20 21 22 23 24 25

The browser translates this into an element tree

260 27 28 29 30 31

This element property represents the element’s container

32 33 34 3 36 37

This is what the browser creates for you

38 39 40 41 42 43 44
This element gives you access to the whole tree

45 46 47 48 49 50 51 52

49 27 25 M 35 28 52 17 8 45 22 7 33 51 20

13 39 48 26 33 25 10 2 34

13 46 30 34 32 27 1 43
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exercise

DOM Acrostic

Your job was to answer the questions up top, and then use the answer letters to
fill in the secret message.

This method returns a specific element based on its ID

4 E T E L E M E N T B Y | D
1 2 3 4 5 6 7 8 9 10 12 13 14 15

This property returns all the children of an element

C H | L D N 0 D E g & This Pro CV“l:y is an
array Jnodcs
16 17 18 19 20 21 22 23 24 25 '

The browser translates this into an element tree

mMm A R K u P
26 27 28 29 30 31

A node that has ¢hildven
This element property represents the element’s container Gy onkaime” those childven

P A R E N T
32 33 34 35 36 37

This is what the browser creates for you

D o0 M T R E E
38 39 40 41 42 43 44

This element gives you access to the whole tree

The dotument obi + :
M ent ol JCC COh’é&ms
D o C “u M E N T everything else in the DOM Lree.
45 46 47 48 49 50 51 52

m A S T E R T H® E D o0 M A N D
49 27 25 41 35 28 52 17 8 a5 22 7 33 51 20
Y © u m A S T E R
13 39 48 26 33 25 10 2 34
Y o0 u R P A 4§ E
13 46 30 34 32 27 1 43
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7 manipulating the DOM

*
My wish is your command *

You will not put
me in that ridiculous sailor
suit... you will not put me in that
ridiculous sailor suit...

DOM
Sometimes you just need a little misel control.

It's great to know that web browsers turn your XHTML into DOM trees. And you can do a
lot by moving around within those trees. But real power is taking control of a DOM tree
and making the tree look like you want it to. Sometimes what you really need is to add

a new element and some text, or to remove an element, like an <img>, from a page
altogether. You can do all of that and more with the DOM, and along the way, banish that
troublesome innerHTML property altogether. The result? Code that can do more to a

page, without having to mix presentation and structure in with your JavaScript.

this is a new chapter 283
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webville puzzles

Webville Puzzles... the franchise

All the cool kids have been playing the Fifteen Puzzle you developed for Webville
Puzzles. The company’s been making so much on subscription fees that they want
a new puzzle... and they’ve come to you to build the interactivity.

This time, the company wants something a little more educational: Woggle, an
online word generation game. They’ve already built the XHTML, and even know
exactly how they want the puzzle to work.

Here’s the initial Woggle page:

b

The game starts out by Pl :

treating a 4’—57’4' grid of ﬁoa‘?::isdef n cliek let ey
letters. The l‘*‘i‘“ should word pane words in £his
be vandom eath Time: )

Players ean
submit the
word to see
if s valid...

~-and get a store
for the word: |
point for vowels,
2 Foin'l:s ‘For
COnsonan{:s.

A tile ean onl\/ be used a singlc time Used words 5&'

in eath word. Once the tile’s used, it 2dded 4o this box
shouldn't be selectable until a new

word is stavted.
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the dom

There’s a lot to build to get Woggle working, and of course the company wants their new app
working immediately. Before you dig into the XHTML and CSS, think about what tasks are involved,
and what JavaScript each one will need.Try and list each basic task for which you'll need to write
code, and then make notes about what tools and techniques you might use for that task.
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four tasks
Your job was to figure out the basic tasks we’'d need to take care of to get Woggle working.
. Here's what we came up with. You might have some differences in your details, but make
RC|§9 sure you got these same core ideas down in some form or fashion.
SoLution

Task 1: Sef up the game board with random files

As usual, we'll need
an ini{',Pagc() to set
uwp event handlevs
and the basic page-

Eaf)\ $ WC tan ham,
o bt bhese images
shou | initPage
diffevent. Something relateq r =
. he lette, Uney '
< ? :PVCSCn'l:... so
"1En we know what woggle.js
ieffer We Want, we ggied Let’s build
f;" d{SP’ay the a Func{:ion,
right image. vandomizeTiles(),
to handle eveating
the tile grid.

Task 2: (licking on a tile adds the letter to the current word.
Notes: ‘We need an event handler on each file. The handler ...
should figure out what letter was clicked, and add it fo the “current ...
‘word” box over on the right. Then the tile that was clicked should ...

bedisabled intheqrid. ...
licking a letter |. The letter
%ois {'310 things: gets added to

the “curvent
word” box.

woggle.js f

: i . We'll need an event
disabled in the grid- handler. Let’s eall

<= it addLetter().

2. The letter is
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s sent 10 the server-side program, We'll also need fo register

_a callback o deal with the server’s response.

word = userWord;

randomizeTiles ()

,A addLetter ()

onreadystatechange
updateScore;

<

We can treate 3
sevver the turven
4o vun when the server ¥

and pass the
. ‘;cal\back

cs?onds-

rcv\ucsb
£ word and

‘and add a valid word to the “vsed words” hox. We've also gotfo
rremove the word from the “current word” box and enablethe

Eath time

F) wo\rdls
actepted, all
the tiles ave
enabled gOV
3 new word-

| submitWord ()

submitWord() ean set
up and send a server—
side program vequest.

woggle.js

J.xa ddomizeTiles ()
o addLetter ()

updateScore ()

woggle.js

One move function...
our tallback.

\ Valid words get

added to this box...

.and the stove aets updated
Scoreif2 <o \ith each valid word:
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css positioning

Woggle doesn’t use table cells for the tiles

Now that we’ve got a plan, let’s look at the XHTML for the Woggle game. The
designers at Woggle have heard some bad things about tables, so the page is structured a
bit differently. Each tile is represented by an <a> element this time, instead of being in a
table cell. Better for them, but that might mean a little more work for us.

Here’s what the XHTML looks like: You chould 40 shead and add

<html> these seript vefeventes. We'll
<head> use ukils.js for ereating 3
<title>Webville Puzzles</title> rcmmsEOHny"

<link rel="stylesheet" href="css/puzzle.css" type="text/css" />
<script src="scripts/utils.js" type="text/javascript"></script>
<script src="scripts/woggle.js" type="text/javascript"></script> ..and W°5ﬁcfsisfhg "
</head> \_’/—\ we'll build £o‘.)r our Pu;jﬂp’c
<body> . specifie funttions. «
<div id="background">
<hl id="logotype">Webville Puzzles</hl>
<div id="letterbox">

<a href="#" cl ="til 11"></a>

a hre #" class t% et /a Eath sctoﬁ%<a>'s

<a href="#" class="tile tl2"></a> {soncvowi"{hc
<a href="#" class="tile t13"></a>("<" rc‘:lSChrid

<a href="#" class="tile tl4"></a> puzzie §

<a href="#" class="tile t33"></a>
<a href="#" class="tile t34"></a>
<a href="#" class="tile t41"></a>
<a href="#" class="tile t42"></a>
<a href="#" cl ="til 43"></a>
i e e Here's where the eurvert
</div> word wﬂlgom
<div id="currentiord"s</div> < ~-and the “Submit Word”
<div id="submit"><a href="#">Submit Word</a></div> = buffmmwﬂlgohcr&
<div id="wordListBg">

<div id="wordList"></div> <
</div>
<div id="score">Score: 0</div>

</div>
</body> Lmand Fina”y, the stove.

</html>

<a href="#" class="tile t21"></a>
<a href="#" class="tile t22"></a> Q://)
<a href="#" class="tile t23"></a>
<a href="#" class="tile t24"></a>
<a href="#" class="tile t31”></a>
<a href="#" class="tile t32"></a>

Thti‘c’s a ,
alread)' usrdé.c.e for vords

woggle-puzzle.html
288 Chapter 7
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manipulating the dom

The files in the XHTML are CSS-positioned

Instead of putting the tiles inside of a table, each <a> element that represents
a tile is given a general class (“tile”) and then a specific class, indicating where
on the board it is (for example, “t21”):

<a href="#" class="tile t21"></a>
— N
“ile” is a geneval CSS cl_ass
that applies to all tiles in
the grid.

This is for the specific Lile.
Z is the vow, and | is the
eolumn. So this is the Fivst

Column in the setond row.

The CSS then uses both the general “tile” class
and the specific tile class (“t217, “t42”, etc.) to style
and position the tiles.

o all tiles,

This CSS ¢elass ayv\\cs “Yile" ¢lass

<o eath element with a

evties-
/* tile defaults */ / 5&‘5 these prop

#letterbox a.E&ie {
background: url('../images/tiles.png"')
height: 80px;
position: absolute;
width: 80px;

120px 80px no-repeat;

/* tile positioning */

#letterbox a.tll { top: 3px; left: 3px; }
#letterbox a.tl2 { top: 3px; left: 93px; }
#letterbox a.tl3 { top: 3px; left: 183px; }
#letterbox a.tld { top: 3px; left: 273px; }

... etc ... (]
C’ This CSS sets the FOSi’tion
There's an entry in the €SS for eaeh individual <a> that
for eath tile... 1b6in all vepresents a ile.

' Download the XHTML and CSS for Woggle.

Visit www . headfirstlabs. com, and find the
chapter07 folder. You'll see the XHTML and CSS for
Woggle. You should add the <script> tags to woggle-
puzzle.html, and get ready to dig into some code.

you are here » 289
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Q: CSS-positioned? I'm not sure |
know what that means.

A: CSS-positioned just means that
instead of relying on the structure of your
XHTML to position something on a page,
CSS is used instead. So if you want to
CSS-position an <a> element, you give
that element a class or id, and then in

your CSS, setits Lleft, right, top,
and/or bot t om properties, or use the
positionand float CSS attributes.

Q} Is that better than using tables?

A: Alot of people think so, especially web
designers. By using CSS, you're relying

on your CSS to handle presentation and
positioning, rather than the way cells in a
table line up. That's a more flexible approach
to getting your page to look like you want.

Q,: So which should | use? Tables or
CSS-positioning?

A: Well, you really can’t go wrong with
CSS-positioning, because it's the easiest
approach to getting things to look the same
across browsers.

But more importantly, you should be able

to write code that works with tables or CSS
positioning. You can’t always control the
pages you write code for, so you need to be
able to work with lots of different structures
and types of pages.

.@?RAN
PTOWE®R

t}let‘e are no °
Dumb Questions

Q: I don’t understand how the CSS
positioning actually worked, though. Can
you explain that again?

A: Sure. Each tile is represented by

an <a> in the XHTML. And each <a>

has a class attribute, and actually has
two classes: the general class, “tile,” and

a specific class representing that tile, like
“t32.” So the class for the tile on the third row,
second column would be “tile t32.”

Then, in the CSS, there are two selectors
applied to each tile: the general rule, ‘“tile,”
and the specific selector for a tile, like “t32.”
So you have selectors like a . tile, and
a . t32. Both of those selectors get applied
to a tile with a class of “tile t32.”

The general rule handles common properties
for all tiles, like height and width and look.
The specific selector handles that tile’s
position on the page.

Q,: Why are <a>’s used for the tiles?
They’re not links, right?

- No, not really. That's just what Webville
Puzzles used (maybe they've been checking
out the tabs on Marcy’s yoga site). It really
doesn’t matter what you use, as long as
there’s one element per tile, and you can
position that element in the CSS.

There are a few considerations that using

an <a> brings up for our event handlers,
though, and we’ll ook at those a bit later.

Q,: I don’t see a button for “Submit
Word.” There’s just a <div>. What gives?

- You don't have to have an actual form
button to make something look like a button.
In this case, the Webville Puzzle designers
are using a <diwv> with a background
image that looks like a button for the “Submit
Word” button. As long as we attach an event
handler to that <di v> to capture clicks, we
can treat it like a button in our code, too.

YOU sltoulc[ l)e

able to write
code to work with

ALL TYPES of
pages.. even if the

structure of those
pages isn't how
XQU would have
done t]mings.

An event handler attached to an <a> element
usually returns either true or false. What do you
think the browser uses that return value for?
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Set up board 'Handle tile clicks Update score manipulating the dom

— Heve are the tasks from page 286. Fivst,
we need to set up the board.

“We don’t want TOTALLY randow letters...”

The guys in the puzzle labs at Webville Puzzles just called. They’ve decided
they don’t want totally random letters for the board after all. Instead, they want
letters to appear according to a letter frequency chart they’re faxing over... that

way, common letters like “e” and “t” show up in the grid a lot more often than
uncommon ones like “z” and “w.”

Lebber % of times appears aut of 100 Here's what the quys faved over 4o you

8
|
3

3
K/_—_lz\e— Given 100 vandom
lekters from
2 attual En?lish Let’s get started. First, you need to build an

words, ‘e appears initPage() and randomizeTiles() function. Here’s
sbout 12 times. what you know:

Fw >0 o o o

1.There’s a class for each lettered tile in puzzle.
css. The class for tile “a,” for example, is called

“1a” (the letter “1” for letter, plus the letter the tile
represents).

—

b
7
|
|
2. Webville Puzzles has faxed you a letter
& Webville Puzzles has faxed [
2 frequency table. There are 100 entries, with
b each letter represented the number of times
out of 100 it typically appears. You need
] to represent that table as an array in your
avaScript. There shou e 100 entries, where
2 JavaScript. Th hould b i h
b
b
@
3
2
yA
|
I
yA
|

each entry is a single letter.

< v 0 S 3

3. Randomly choosing a letter from the
frequency table is like choosing a letter based
on the frequency in which it appears in a word.

4, Math.floor(Math.random()*2000) will return a
random number between 0 and 1999.

< £ =@

5.You'll need to use getElementByld() and
Thanks) getElementsByTagName() each at least once.

Webville Puzzles

Try to complete both initPage() and
randomizeTiles() before you turn the page.
Good luck!

N <X * £

\
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set up the board Set up board Handle tile clicks Update score

_ rpen your pencil
y s,ﬂlu‘ﬁon Your job was to use the information on page 291 to write code for

initPage() and randomizeTiles(). You also may have come up with
some other JavaScript outside of those functions... how did you do?

L Did You remember this line? We've got to

window.onload = initPage; eall ini’(:Pach to gc{: An\/{hinﬁ workin&

e made this a global variable: Ary funetion in ot
K—\ \)avagcr-‘\,{ tan use H\-'S {‘,&b‘c now-
var frequencyTable = new Array(
"a", "a", "a", "a", "a", "a", "a", "a", "b", "c¢", "c", "c", "d", "d4d", "d4d",
"e", "e", "e", "e", "e", "e", "e", "e", "e", "e", "e", "e", "f", "i", "g",
"g", "h", "h", "h", "h", "h", "h", "iw, "im, "i", "iv, "iv, viv, "viv, 5w,
"k", "i", "1, "1, "1, "m", "m", "n", "n", "n", "n", "n", "n", "o", "oO",
"O"l "O"l "o"l "0"7 "O"’ "O"V "p"’ "p"’ "q"l "q"l "q"l "q"’ "q"’ "q"V "r"’
"r", "r", "r", """, "", "s", "s", "s", "s", "s", "s", "s", "s", "t", "t",

et ot vy, gy, Uy, kM, "y, "z');

Heve's how we vepresented the letter \crcqucncy table. Each Puk this
letter appears in the array the number of times out of 100 JavaSevipt into
it shows up in the frcqucncy table Webville Puzzles faxed us. pew Sile, woggle.js-
Al initPae() does vight
function initPage () { now 1s eall randomiuTll.cs() woggle.js
randomizeTiles () ; to set up the \"‘Zzl‘ 5r|d-

| g First, we grab all the <z

elements in the letterbox <divs.

function randomizeTiles () {

var tiles = document.getElementById("letterbox").getElementsByTagName ("a"); g
i i - . For eath tile, we get a vandom
for (1 0r s thes dengty ) index between O and 99

var index = Math.floor (Math.random() * 100); 2 ~and thoose a letter from the
letter Frcqucncy table.

var letter = frequencyTable[index];

tiles[i].className = tiles[i].className + ' 1' + letter;
oo Ee Lo - Erassait e ZCLLeL

} /_7r Q ..and ‘H\Ch add uIn
. I
b Next, we thange the ¢lass name of the tile. To / chosen, like “l3” pof lftth: letter
do this, keep the existing elass name... We separate eath ¢lass W for letter e

] w.
name with a space.
292 Chapter 7
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Qur presentation is ALL in our CSS

By using class names instead of directly inserting <img>’s into the XHTML,
we’ve kept our JavaScript behavior totally separate from the presentation,
content, and structure of the page. So suppose that for the tile in the second

row, first column, the random index returned by Math. floor (Math. A\r‘ra\/ indices are zevo—ba 4
—based, so

random () * 100) was 4. index “4” Poin‘l‘,s £o the &h iLem
The fifth entry in frequencyTable is “a”, so that tile should be an “a.” But 3 a3, 2.

instead of having our code insert the “a” image directly, and deal with image TeEy 'x

URLs, it just adds to the class of that tile: 5th item

<a href="#" class="tile t21 la"></a>
# i /

%s \78\'{’, Se{;s added b‘f

. -
This part was already in the
randOmiuT"\Cs( :

Page’s XHTML for the tile.

Now we use the CSS to say how that letter is displayed:

/* tile letters */

#letterbox a.la { background-position: Opx Opx; }

#letterbox a.lb { background-position: -80px Opx; }

#letterbox a.lc { background-position: -160px Opx; }

#letterbox a.ld { background-position: -240px Opx; }

#letterbox a.le { background-position: -320px Opx; }
etc

Now the designers have options

Since all the presentation is in the CSS, the designers of the page can do
whatever they want to show the tiles. They might use a different background
image for each letter. In the case of Woggle, though, the designers have
used a single image for all tiles, tiles.png. tiles.png, Itactually has
every lettered tile in it, each in just the right size. That image is set as the
background image in the selector for the a. tile class. < You tan thetk out the CSS selector
for atile batk on page 289.

This is how we handled the “In
Progress” and “Denied” image
back in Chapter 5.

Then, in each letter-specific class, like a. 1a or a. 1w, they’ve adjusted

the position of the image so the right portion of that single image displays.
Depending on the position, you get a different letter. And the designers can
change the CSS anytime they want a new look... all without touching
your code.

you are here » 293

Chapter 7. manipulating the DOM

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 7. manipulating the DOM  page 12 Return to Table of Contents

test drive Set up board Handle tile clicks Update score

'I'esr Drive

Try out your early version of Woggle.

Download the samples files, and make sure you’ve added a reference to
woggle.Js in your version of woggle-puzzle.html. Then, load
the Woggle main page in your browser... and load it again... and again...

[L.la o B

1 41 B e ks im0 e

Eath time You veload, —>

o 5c‘c a new s¢

{etkers to work with

H JHI“ ;ﬂ ;\T__
(IR ]

7

These look vight: lots
N and H‘s, not so

many Qs and ‘/’s

294 Chapter 7
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Set up board | Handle tile clicks Update score the dom

We need a new event handler for
handling tile clicks

Next up, we need to assign an event handler to the tiles on the grid. The
handler needs to do several things:

o Figure out which letter was clicked.
All our handler will know about is the <a> element on the page that
was clicked. From that, we’ve got to figure out which letter is shown on
the tile that the clicked-upon <a> represents.

e Add a letter to the current word box.
Once we know what letter was selected, we’ve got to add that letter to
the current word box in the “currentWord” <div>.

e Disable the clicked-on letter.
We've also got to keep the tile that was clicked from being clicked again.
So we need to disable the letter. There’s a CSS class for that, called
“disabled,” that works with the “tile,” “t23,” and “Iw” classes already on

each title. L
This ¢lass handles This ¢lass vepresents
‘Fo!rm&H‘,ihS for all tiles. . the letter that’s shown.
This tlass vepresents
fhe position of the tile.

There are actually a couple of things
missing from the list above... can you
figure out what they are?

295
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a little random chaos

Start building the event handler for
each file click

The best way to write a big chunk of code is to take things one

step at a time. First, let’s build a skeleton for our handler. That’s

just a function block with a name, so we can hook everything up

and test out code as we go. ] ¢
Well £ill in eath piece ©

this (:W\CJCIO'\ as we 9o

function addLetter () { B >
// Figure out which letter was clicked I

// Add a letter to the current word box

Add this function to woggle. js:

// Disable the clicked-on letter

woggle.js

We can assign an event handler in
our randowmizeTiles() function

Now let’s go ahead and hook up our handler to each tile. We’re
already iterating over all the tiles in randomizeTiles (), so
that seems like a good place to assign our event handler:

function randomizeTiles () {
var tiles = document.getElementById("letterbox")
.getElementsByTagName ("a") ;

for (1 = 0; i < tiles.length; i++) {
var index = Math.floor (Math.random() * 100);
var letter = frequencyTable[index];
tiles[i].className = tiles[i].className +

''1' + letter;

tiles[i] .onclick = addLetter;

} Now we ¢an start testing our event
handler as we write it.
1 —

woggle.js
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The best way

to write a large
]oiece of code is
to take tluings one
step at a time,

Get each piece
of code working
BEFORE moving
on to the next
]oiece of code.
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Property values are just strings in JavaSeript

So far, we’ve mostly used the className property of an object to change a CSS
class. For Woggle, we actually added classes to that property... but what if we want
to read that value? Suppose the second tile on the third row represents the letter “b.”
That tile would have a className value that looks like this:

<a href="#" class="tile t32 1lb"></a>

ThArd ‘-ow w
‘ Letter ‘b
Setond ¢olumn

So we’ve got a className property that has the letter of the
tile that’s represented... how can we get to that letter? Fortunately,
JavaScript has a lot of useful string-handling utility functions:

substring(startIndex, endIndex) returns a

Suh 3 string from startIndex to endIndex, based on
an existing string value.
& foo has the value “foo.”

var foo = "foolish".substring(O,B);

«
— "foolish".substring(4,6)7 < i has the value

\_Sn
is.
var is

() split(splitChar) splits a string into pieces
separated by splitChar. The picces are
returned in an array.

This will output “SuCCCcd,Commif,Dccide "

var pieces = "Decide,Commit,Succeed",split(u, ") ;

alert (pieces[2] + "," + pieces[1] + nowoy pieces[0]);

What code would you write to get the letter represented by
the clicked-on tile?
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manipulate those strings Update score
_ rpen your pencil
\ &Iuﬁon What code would you write to get the letter represented

by the clicked-on tile?

= <a href="#" class="tile t32 1lb"></a>

Heve's a typical tile element.

i h other
L Sylit the ¢lasses from eat!
using the space thavatter. ——7

var leftertlass = tlollasses[2); = 17 letter class i the thivd closy 20 >

................................................. ,‘:ha{ls ithX 2 usinﬁ R Rro_bascd

var fileletter = letterClass.substring(l, 2);

We want a single thavacter (length of ’
1), starting at index 2 in letterClass. So —_ ) Here's what
that's letterClass.substring(l, 2. we want!

index.

Test out your letter recognition.

Add the code above to your addLetter () function, and also add an
alert () statement to display the value of tileLetter at the end of
the function. Then reload Woggle and see if everything’s working...

C’itkina a il

" o | e sh i
foe | e e T g addLetter() 5.?21""4:7‘”
out whieh lett 19u

99er
res
er was ¢elickeq.

The page at http:/ fwww.headfirstlabs.com says:
L]

{ OK )
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Now you've got to take the clicked-on letter, and add it into the currentWord <div>. How would

N . you do that? Oh, and by the way... you can’t use the innerHTML property on this one!
ExerciSe

 sraree st o

ou keep saying innerHTML is bad.
What's so wrong with it? It sure
seems fo be pretty handy...

innerHTML forces you to mix XHTML
syntax into your script... and offers you
no protection from silly typos, either.

Anytime you set the innerHTML property on an
element, you're directly inputting XHTML into a page.
For example, in Marcy’s yoga page, here’s where we
inserted XHTML directly into a <div> with JavaScript:

contentPane.innerHTML = "<h3>" + hintText + "</h3>";

But that <h3> is XHTML. Anytime you directly type
XHTML into your code, you’re introducing all sorts

of potential for typos and little mistakes (like forgetting

a closing tag for a <p>). In addition to that, different
browsers sometimes treat innerHTML in different ways.

If at all possible, you should never change content or
presentation directly from your code. Instead, rely on
CSS classes to change presentation, and ... what can
you use from your code to change structure without
introducing typos or misplaced end tags? Figure out the
answer to that, and you’re well on your way to a solution
for the exercise above.
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content and structure Set up board | Handle tile clicks Update score

We need to add content AND strueture to
the “currentWord” <div»

When a player clicks on a letter, that letter should be added to the current
word. Right now, we’ve got a <div> with an id of “currentWord,” but
nothing in that <div>:

<div id="currentWord"></div>

So what do we need? Well, we’ve got to insert text in that <div>, but
text doesn’t usually go directly inside a <div>. Text belongs in a textual
element, like a <p>. So what we really want is something more like this:

<div id="currentWord">
<p>Current Word</p>
</div>

Use the POM to change a page’s structure

You already know that using code like this isn’t that great of an idea:

Besides this bcing a hotbed

. o +‘7P°s' what do You
var currentWordDiv = getElementById("currentWord") ; £ do 3ﬂcfevwavd L get h
e

currentWordDiv.innerHTML = "<p>" + tileLetter + "</p>"; Cﬁs{:ina turrent word and
append {o it?
But there’s a way to work with the structure of a page without using
innerHTML: the DOM. You've already used the DOM to get around
on a page, but you can use the DOM to change a page, too.

From the browser’s point of view, here’s the part of the DOM tree
representing the currentWord <div>:

div id="currentWord" é\_ The DOM sees the <div> as

lement node named éiv
i:k:\ an id attebute \r\awrg
£ “currentiWord.

We need to create something that looks more like this: a value o

id="currentWord"

& We need to add a new <p>
element as a ¢hild of the <divs...

<~ _3nd a new Lext node wheve

we tan add letkers as the user
elicks on Liles.
300  Chapter7
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manipulating the dom

Use createElement() to create a POM element

Remember the document object? We’re going to use it again. You can call
document.createElement () to create a new element. Just give the

[7R1) 5

createElement () method the name of the element to create, like “p” or “img™:

f{relement ELdzcument E[createElement ( Iann"

ment() ereat
ereateElement() creates ereateElement() is

and veturns an ob\')ct.{:

a method of ), You pass the name of the
hat esents the DOM ¢ !
tl::nc:?r/ou 2skcd fLor. dotument object. (% clement {0 the method %
The s{:rins is tase insensitive. Leave off the angle brackets
\/ou ¢an use uPn or “P-" |£,s “Y”I ho{ «<‘>>-n

The createElement() method is part of the document element, which
contains everything else in the browser’s DOM tree. Where do you
think the new element is added in the DOM tree?

D It's a child of the document element at the
top of the DOM tree.

|:| It's a leaf node at the bottom of the DOM tree.

element

| document | | element I |:| Nowhere. The new element doesn’t become
part of the tree.
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where do go?

hﬁarpm your pencil

SOIUﬁUﬂ The createElement() method is part of the document element, which
contains everything else in the browser’s DOM tree. Where do you
think the new element is added in the DOM tree?

It’s a child of the document element at the
top of the DOM tree.

|:| It's a leaf node at the bottom of the DOM tree.

document element g Nowhere. The new element doesn’t become
part of the tree.

7 00

You have to TELL the browser where to
put any new POM nodes you create

Web browsers are good at following directions, but they’re not so great at
figuring things out on their own. When you create a new node, the browser
has no idea where that node should go. So it just holds on to it until you
tell the browser where the node goes.

That works out pretty well, too, because you already know how to add a
new child node to an element: with appendChild (). So we can create a
new element, and then append it to an existing element as a new child:

This gets the <div> we'll want
¢ fouseasd pavent.

var currentWordDiv = getElementById("currentWord");

Then we ereate a new
var p = document.createElement ("p");
<p> element.

currentWordDiv.appendChild (p) ;

\_—

Finally, we add the <p>
as a child of the <div>.
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So can we do the same
thing with a text node? Just

create a new node, set the text,

and add it to the <p> element?

You can create elements, text,
attributes, and a lot more.

The document object has all sorts of helpful
create methods. You can createElement (),
createTextNode (), createAttribute (),
and a lot more.

Each method returns a new node, and you can
insert that node anywhere into your DOM tree you
want. Just remember, until you insert the node into
the DOM tree, it won’t appear on your page.

= documentl !createTextNode ([" [Hellot )

é Al the eveate methods /V

Y e 5 new vode. ereateTextNode() Lakes the text for
the new node as its single arqument.

att document createAttribute (Iv]ig

"] tile21[w )

= ,
An attribute node belongs on an '\ /r

clement... that's up to you to take ereatepttribute() takes an attribube
cave of, though. name and value as arguments.

See if you can complete the code for adding a letter to the currentWord <div>. Add your code
into the addLetter() event handler, and try things out. Does everything work like you expected?

E;‘ceac_iSe
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Your job was to finish up adding letters to the currentWord <div>. Were you able to
finish the code up? Were there any problems?

ReiSe
SoLution

function addLetter() {
var tileClasses = this.className.split(" ");
var letterClass = tileClasses[2]; Get the riah{: <div>...
var tileLetter = letterClass.substring(l,2); \/
tveate and add
var currentWordDiv = document.getElementById ("currentWord") ; a <p>-
var p = document.createElement("p") ;

currentWordDiv.appendChild (p) ; -.and then eveate
var letterText = document.createTextNode (tileLetter); = ;.4 add the lett
p.appendChild (letterText) ; to tha " o er

But it only works the first time! woggle js

Clik a letter, and it appears in
the eurventWord box.

But ¢lick a second letter, and
no‘f:hing shows up- What gives?
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DOM Magnets

Let’s try and figure out what'’s going on with Woggle and our
addLetter() event handler. Use the DOM magnets below to build the
DOM tree under the currentWord <div> for:

...the third time
addLetter() is called:

...the second time
addLetter() is called:

...the first time
addLetter() is called:

div id="currentWord" div id="currentWord" div id="currentWord"

You tan use eath 0‘(: Jc,\\cs:
magnd:s as many Limes 3

youd ““"%

therejare no Y
Dumb Questions

Q; Didn’t we use appendChild() to
move elements in the last chapter?

Q: When | call appendChild(), where
exactly is the node | pass into that
method added?

A: The browser inserts the element you
insert and all of its children into the DOM
tree. So when you move a node, you're
moving that node and everything underneath

A: We sure did. Whatever node is
that node in the DOM tree.

passed to appendChild(),or
insertBefore (), is added as

a new child node to the parent you call
appendChild () on. The browser
moves the node if it's already in the DOM
tree, or adds the node into the DOM tree if
it's not part of the tree already.

- appendChild () adds anode as
the Jast child of the parent element. .
Q~ Can you just remove a node from a
DOM tree?

A: Yes, you can use the

removeNode () methods to remove a

Q: What if | don’t want the new node
to be the last child?

A: You can use the

insertBefore () method. You pass
insertBefore () two nodes: the
node to add, and an existing node that the

Q,: What happens when you append or
insert a node that already has children of

node completely from a DOM tree.

new node should precede. its own?
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DOM Magnet Solutions

Let’s try and figure out what’s going on with Woggle and our
addLetter() event handler. Use the DOM magnets below to build the
DOM tree under the currentWord <div> for:

...the first time ...the second time ...the third time
addLetter() is called: addLetter() is called: ~ addLetter() is called:

id="currentWord" id="currentWord" div id="currentWord"

So that's the problem, right? We're
not adding to that first text node each time
addLetter() gets called. We're actually adding a new
<p> and a new text node each time. But we need to
change the existing text node, right?

Some nodes have a nodeName, others have
a nodeValue, and still others have both.

The first time addLetter () gets called, we create a new
text node. But on future calls, we need addLetter () to

change the text in that node. We can do that using the text
node’s nodeValue property.

Element or attvibute name
<J

| nodeName

M nodc /_)
Naan a"d

1y-

«— Attribute value o text

nodeValue
or a3 {C)(‘E VlOdC

Every DO

has a node
nodeValue ProFer

Every DOM node has two basic properties: nodeName and
nodeValue. For an element, the nodeName is the name
of the element. For an attribute, nodeName is the attribute
name, and nodeValue is the attribute value. And for a text
node, the nodeValue is the text in the node.
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The nodeName and nodeValue properties tell you about nodes
node node type nodeName nodeValue
e ——————
documen’r node——— "document" null
elemewr node—— “head" null
The nodeName of a node iSJ Jement, nodes neve’
. e
the same as its tag /w have 3 nodeValue ’w
E'—elemenf node " null
| Webville Puzzles |71'exf node “atext" "Webville Puzzles”
The nodeValue of a
{;c)({ node is I‘hS {ZC)‘{
aﬂribu’re node "id" "letterbox”
— agdharpen your penci
- You're ready to finish up the section of addLetter() that gets a
letter from a clicked-on tile, and adds the clicked-on letter to the
currentWord <div>. See if you can write the rest of the function
now... and don't forget to test things out!
Write Your veys;,
ersion of
addLetter() heve.
'sey apou e uaip|iyd Auew moy noK s||93 yibua|'sspoNp|Iyd>
'9POU pU. ‘UBJIP|IYD S2POU € JO AeLIR UB SUINIDI SIPONP|IYD'DPOU :JUIH 307
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Set up board | Handle tile clicks Update score

harpen your pencil
& solll::iun

function addLetter () {

var tileClasses = this.className.split (" ");
tileClasses[2];
letterClass.substring(1,2);

Using what you learned about the DOM in the last two chapters,
were you able to finish up this section of addLetter()? You should
have come up with something like this:

var letterClass =

var tileletter =

var currentWordDiv = document.getElementById("currentWord") ;

] ) ) b———— The firs{ ’{‘)\ina we need fo

if (currentWordDiv.childNodes.length == 0) { do is see if the twrr Hord
urrentWor

var p - <div> has any children alveady.

document.createElement ("p") ;
This is the tode we

had before. Now this
code only vuns when the
turrentWord <div> has

no thild nodes.

currentWordDiv.appendChild (p) ;
var letterText = document.createTextNode (tileLetter);

p.appendChild(letterText);
< I the eurventWord <div> has children...

} else {

and
var p = currentWordDiv.firstChild;<— ~W¢ tan get the <p>, an ;
Lhen the text node ¢hild o

var letterText = p.firstChild; = that <p>..
letterText.nodeValue += tileletter; <— ..and add the new letter 4o
the text node.

t]lel‘e are no °
Dumb Questions

Q: | wrote my code a different way. Is
that okay?

Q: Can’t | just keep up with whether or
not addLetter() has been called, and use
that as my conditional?

Q,: What is that childNodes property
again?

A: childNodes is a property A: Sure. There are usually at least two or

available on every node. It returns an array
of all of a node’s children, or nul1 if there
aren’t any children for that node. And since
it's an array, it has a Length property that

A: No, that won't always work. It's true
that the first time addLetter () is
called, you need to create a <p> and text
node. But if the player submits a word, and

three different ways to solve a problem. But
you need to be sure that your code always
works... and that it's not creating DOM nodes
unless it needs to. If both of those things are

true, then feel free to use your own version
ofaddLetter ().

tells you how many nodes are in the array. the board is reset, addLetter () would
again need to create a new <p> and text
node. So just checking to see how many
times addLetter () hasrun won't be

enough.
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Hey, what about text nodes
full of whitespace, like we ran into last chapter.
Isn't it bad to use currentWordDiv.firstChild
and p.firstChild like that? Couldn't those first
nodes be whitespace nodes?

When you control the DOM structure,
nothing happens that you don’t specify.

When the browser creates a DOM tree based on an
XHTML text file, the browser is in control. It’s doing
what it thinks is best to represent that XHTML - and
sometimes, that means interpreting line endings or extra
tabs and spaces as text nodes filled with whitespace.

But when you’re making changes to a DOM tree, you’re
the one in control. The browser won’t insert anything
unless you tell it to. So when you’re working with the DOM
nodes you inserted into the currentWord <div>, you don’t
have to worry about extra whitespace text nodes. Instead,
you can go right to the first child of the <div>, and know
that it’s a <p>.

Test DRive ——

Test out your new-and-improved event handler.

See how addLetter () works now. Each time you click a tile, it should
add another letter to the current word box. Does it work?

L
L
5/

There are a few things we still need to do related to clicking on tiles,
though... can you figure out what they are?

you are here » 309

Chapter 7. manipulating the DOM

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 7. manipulating the DOM  page 28 Return to Table of Contents

change css classes at will Set up board | Handle tile clicks Update score

We need to disable each tile. That means
changing the tile’s 0SS class...

Once a player’s clicked on a tile, they can’t re-click on that tile. So we need
to disable each tile once it’s been clicked.

Click‘ma on a tile should ¢h
the look of that {il‘:‘ e

<)

This is presentation, so you probably already know what to do, don’t you?
In addLetter (), we need to add another CSS class to the clicked-on tile.
There’s a class in puzzle.css called “disabled” that’s perfect for the job.

Add this line to the end of addLetter ():

function addLetter () {
// existing code

We need to add Hhis elass to
L the existing tile ¢lasses, not

. - " ; lace those elasses.
this.className += " disabled"; \)“5{" vep Make sure there’s 3 pace to

} separate the CSS ¢lasses from
eath othev-.
Now, once addLetter () runs, the clicked-on tile fades, and then looks

like it can’t be clicked anymore.

..AND turning QFF the addletter()
event handler

As long as there have been games, there have been gamers looking for an
edge. With Woggle, even though we can disable the look of a tile, that
doesn’t mean clicking on the tile doesn’t do anything. Clicking on a tile—
even if it’s got the disabled class—will still trigger the addLetter ()
event handler. That means a letter can be clicked on an infinite number of
times... unless you put a stop to it!

So we need to take another step at the end of addLetter (). We need to
remove the addLetter () event handler for the clicked-on tile.

function addLetter () {
// existing code

this.className += " disabled";
this.onclick = "";
) w— Set ontlick 4o an cmy{:\/ s{rins. That
vemoves the addLetter() event handler.
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Test Drive

We’ve handled tile clicks... completely!

Have you made all the additions you need to addLetter () ? Once you
have, fire up Woggle, and build some words.

Now clickmg on a tile adds a letter

the eurrent word box...

_.disables £he look of the tile.-

-.and turns
off the ontlick

event handlevs.
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arequest is a request

Subwitting a word is just (another) request

addLetter () was all about using the DOM, and submitting a word to the
server is all about request objects. Woggle’s already got a program on their
server that takes in a word and returns a score for that word... or a -1 if the
word isn’t a real English word.

The sevver—side \Wo‘y{?m at
Wonole vequests a dietionavy
O%Cm :n a different secver

A

Lo see if the word is valid-

Yrogra

Our JavaSeript can
send the word to the

server—side program.

/|

= word word
‘— ‘—
-1 or score matches

The server vesponds with -l
if £he word isn't valid, or
with the store for the word
if the word is valid-

lookup-word.php

1£ the word is valid, the

Player will get | point for ezeh
vowel and 2 points for each

Consonan{:.

is valid English.

Our JavaScript doesn’t care how the server
figures out its response to our request

With Woggle, it really doesn’t matter that the server-side program we’re
calling makes another request to another program. In fact, it wouldn’t matter
even if lookup-word. php called a PHP program, then made a SOAP
request to a Java web service, and then sent a message to a cell phone using
an SMS gateway. All that does matter is that we send the server-side program
the right information, and it returns to us the right response.

312 Chapter 7

The dic{:ionary web sevvice
indicates if the submitted word

Set up board | Handle tile clicks Update score

dictionary.php

Your J avaScriPt
only needs to
worry about
senJing requests
and llan(ﬂing
responses... not
how the server gets
those responses.
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— agdharpen your penci
- You've built and sent a lot of request objects by now. Using what
you've learned, can you write the submitWord() function?
— > Answers on page 316.
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Wait a second... before you start waving around all
your fancy asynchronous request objects again, why
should we be making an asynchronous request here?
Shouldn't players have to wait for the server to

check their word and return a score?

Not every request should be an
ASYNCHRONOUS request.

In all the earlier chapters, we made asynchronous
requests, so users weren’t stuck waiting on a
password to get checked or a page to get loaded.
But in Woggle, we really want users to wait on the
server before doing anything else. So when a word
is sent to the server for scoring, we need to use a
synchronous request.

BRAN
@ib’;" BARBEL L

There are some other advantages to using a
synchronous request for submitting a word to
the server in Woggle. Can you think of any?
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So if we're using a synchronous request, do we
need a callback function? If the program waits
on the server, why not just write the code

to handle the server's response right in our
submitWord() function?

Synchronous requests don’t require a
callback function.

When a request is asynchronous, the browser keeps
running your code. So after it runs request.
send (null), the browser goes to the next line of
your sending function. That’s usually the end of the
function because we want users to be able to keep
working with a web page. Then, when the server
responds, a callback gets run that can update the
page or respond to what the server said.

A " But with a synchronous request, the browser waits
- k‘ on the server. No more code is run until the
server comes back with a response. So in that
‘ case, we really don’t need a callback. We can just
continue on with the sending function, and know
that the request object will have the server’s
response data in it!

the dom

Go back to the code you wrote on page 313, and make a few
changes. First, make sure your request is synchronous, and not
asynchronous. Then, remove a reference to a callback; we don't
need one! Finally, at the end of the function, display the response

from the server using an alert box.
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chain statements

harpen your pencil
& Sallffion

function submitWord() {

Set up board | Handle tile clicks pdate score

Your job was to build the submitWord() function... and to make
sure it works synchronously. What did you come up with?

This is pretty standard stuflf.
Make sure You've 9ot u'Eils.Js

var request = createRequest();

if (request == null) { (YC'FCYCHCcd in your XHTML Page.

alert ("Unable to create request object.");

return; Fiest we get the <div> with the
} Lu\rrcn{ word..

var currentWordDiv = document.getElementById("currentWord"); Q

var userWord = currentWordDiv.firstChild.firstChild.nodeValue;

var url = "lookup-word.php?word=" + escape (userWord) ; and then we want the fiest
Teqrestronzeadystatochange——updatescers, hild (the <p>), followed tv t“‘
. er
request.open ("GET", url, false); a(:'nrs*: L\'\l\(;ﬁ‘ﬂ‘it:tt;c value
, de), and Then
request.send(null); Z;Ve send the \rcu\uchc like always, :E M

but we use “false,” making this a
synthronous rcv\ucs{. We've sending @ S nthronous

need tor 3
" + request.responseText); YC"\“CS{I so theve's no

eallback Lunetion this Lime.

alert ("Your score is:

The code won't get here until
the server vesponds, so it's safe

to use the vesponse Text property.

therejare no
Dumb Questions

Q_: I got a little lost on that Q: Wow, that’s confusing. Do | have to A: When you're making a synchronous

currentWordDiv.firstChild.firstChild.
nodeValue bit. Can you explain that?

A: Sure. You can break that statement
down into parts. So first, there’s
currentWordDiv.firstChild.
That's the first child of the <div>, which is
a <p>.Then,we getthe firstChild
of that, which is a text node. And finally, we
get the nodeValue of that, which is the
text in the node—the word the user entered.

316 Chapter 7

write my code that way?

- You don't have to, but it's actually a
bit faster than breaking things into lots of
individual lines. Since this entire statement
is parsed at one time, and there’s only one
variable created, JavaScript will execute this
line a bit faster than if you'd broken it into
several pieces.

Q: Didn’t you forget to check the
readyState and status codes of the
request object?

request, there’s no need to check the
readyState of the request object. The
browser won't start running your code again
until the server’s finished with its response,
so the readyState would always be 4
by the time your code could check it.

You could check the status to make sure
your request got handled without an error.
But since you'll be able to tell that from the
actual response, it's often easier to just go
right to the responseText. Remember,
we’re not making an asynchronous request.
With a synchronous request, there’s no need
to check readyState and statusin
your callback.
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Usability check: WHEN can
submitWord() get called?

Did you try and test out your new submitWord () function? If you did, you
probably realized that the function isn’t connected to anything. Right now;
the “Submit Word” button doesn’t do anything. In fact, “Submit Word” is an
<a> element, and not a button at all!

<div id="submit"><a href="#">Submit Word</a></div>

This <div> and <a> are then styled to look like a button on the page. We
had a similar situation with the tiles, though, so this shouldn’t be a problem.
We can assign an event handler to the onclick event of the <a> representing
the “Submit Word” button:
e Get the vight <div>.

var submitDiv = document.getElementById("submit");

var a = submitDiv.firstChild; < ——— — Qet the Livst ehild of the <div>.

while (a.nodeName == "#text") { a = a.nextSibling; }
a.onclick = submitWord; % ) Sinte the browser eveated this
part of the DOM, we should make
Assign the event handler. sure we don't have a whitespate
text node.

You can‘t submit a word if there’s no word to submit

So where do you think this code goes? In initPage () ? But that doesn’t
make sense... in initPage (), there aren’t any letters in the current word )
box, so players shouldn’t be able to submit anything. ~90es vight heve.

Al of this new tode..-

The first time there’s a word to submit is the first time there’s a letter in the
current word box. That’s also the first time that a tile is clicked, which turns
out to be the first time addLetter () is called for a new word.

Fortunately, we've already got a special case: the first time addLetter () is
called for a new word, we’re creating the <p> and text node underneath the
currentWord <div>. So we just need to add the code above to that part of
the addLetter () event handler:
if (currentWordDiv.childNodes.length == 0) {
// existing code to add a new <p> and text node
// existing code to add in first letter of new word

// code to enable Submit Word button

} else { // ... etc
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Test Drive

Get your word score. Go on, get it!

Have you made all the additions you need to addLetter () ? Once you
have, fire up Woggle, and build some words.

Now you tan build
wovds with the tiles.

The page at hup:/ fwww.headfirstlabs.com says:

Your score is: 10

(o

Cl icking
“Submit
Word”
caleulates
)’ow stovre.

B Ty

RANN
PQWwWEWwR

Even though clicking “Submit Word” doesn’t call
submitWord() until at least one letter’s entered, “Submit Word”
still looks like a button. Can you write code to let users know
what they should do if they click “Submit Word” too early?
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+ " : *
WHE DQES WHAT?
Match the DOM properties and methods on the left to the tasks you’d
use those properties and methods to accomplish on the right.
nodeValue You want the tabl’e c.ellJust to the left of
the table cell you’re in.
N sel You want all the <p>’s within a
Well, this ~ parselnt ou want all the
o particular <div>.
isnta
DOMm .
o Ve ‘ <br>
method, removeChild You want to get rid of all the <br
elements on a page.
bu{: \/ou &
never know v | s
when you'll - previousSibling ouwant to exchange an <img
. element with some descriptive text.
need it
childNodes \.(olu want tq prmtlout a name, which
is in the <div> with an id of “name.”
replaoeNche You neec} to add the numeric
values of two form fields.
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go right
+* * *' *
WHQ DQES WHAT™
Match the DOM properties and methods on the left to the tasks you’d
use those properties and methods to accomplish on the right.
nodeValue You want the table cell just to the left of
) the table cell you’re in. ehildN, )
L/- odes 9ives you
; Y L the <p>s withna ¢ hildren of 5
arseint ou .want a [4 ¢ <p>swithm a Pa‘”fil:ula
4 particular <div>. * DOM nod.
removeChild You want to get rid of all the <br>
) clements on a page.
o ol o You want to exchange an <img>
reviousSiblin 8 )
P £ element with some descriptive text. ,
When you've
. . veplating one node
chil dNodes You want to print out a name, which with a di(:(:CYCV\JC
is in the <div> with an id of “name.” d
node, use
\ u\:\achodc()~
You need to add the numeric
replaceNode
P N values of two form fields. Text in a node is
vepresented by
?arsc|n{(“2|") converts the the "°z‘va'“6
. « 'II . +,° ‘{‘)\C ih{ ll PVOFCY y on a
sheing “21" in text node.
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the dom

Long Exegcise

It's time to put everything you've learned so far to use: DOM manipulation, creating DOM
nodes, JavaScript string functions, handling the request from a server... this exercise has it all.
Follow the directions below, and tick off the boxes as you complete each step.

If the server rejects the submitted word, let the player know with a message
that reads, “You have entered an invalid word. Try again!”

If the server accepts the submitted word, add the accepted word to the box
of accepted words just below the “Submit Word” button.

Get the current score, and add the score that the server returns for the just-
accepted word. Using this new score, update the “Score: 0” text on the screen.

Whether the server accepts or rejects the word, remove the current word from
the current word box.

Enable all the tiles on the playing board, and reset the “Submit Word”
button to its original state.

Below is the DOM tree for the sections of the page you're working with, as the
browser initially creates the tree. Draw what the DOM tree will look like after
your code has run for two accepted words (the specific two words don’t matter,
as long as the server accepted both of them).

div id="background"
—l  div I—( id="currentWord" )

id="submit"

href="#"

nodeValue="Submit Word"
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long

exercise solution Set up board | Handle tile clicks Update score j

, Lon® ExerciSe
OLutioN Below is the completed version of submitWord(). Now it not only submits a word, but

updates the score on the page. How close if your solution to ours?

function submitWord() {

var request = createRequest();

if (request == null) ({
alert ("Unable to create request object."):;
return;

}

var currentWordDiv = document.getElementById ("currentWord");
var userWord = currentWordDiv.firstChild.firstChild.nodeValue;
var url = "lookup-word.php?word=" + escape (userWord) ;
request.open ("GET", url, false);

request.send(null);

The sevver vetuens | if the

submitted word is invalid — ¢ 4

if (request.responseText == -1) ({

If the server rejects the submitted word, let the player know.

alert ("You have entered an invalid word. Try again!");

} else {

var wordListDiv = document.getElementById("wordList")

\/ Add the accepted word to the box

var p = document.createElement ("p"); — of accepted words.

var newWord = document.createTextNode (userWord) ;

p.appendChild (newWord) ; This eveates a new <p>, a new text node
with the user’s word, and then adds both to

wordListDiv.appendChild(p) ; :
the wordList <div>.

var scoreDiv = document.getElementById("score");

var scoreNode = scoreDiv.firstChild; Y ko Update th
o .0 ate the “Score: 0”
var scoreText = scoreNode.nodeValue; \/ou tan s‘?H’, SLOV‘ft(?,J)I“ \/ teF))(t on the scree: 0
using splv . .
var pieces = scoreText.split (" ");L/ two Yarb 0¥

var currentScore = parselnt (pieces[1]); € ——__ We want the second part, and
we want it as an int.

currentScore += parselnt (request.responseText) ;

scoreNode.nodeValue = "Score: " + currentScore; QA(M th SCY‘VCY’S vesponse, and
(4

} then update the text node
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Remove the current

d box.
var currentWordP = currentWordDiv.firstChild; word from the wor

currentWordDiv.removeChild (currentWordP) ;

enableAllTiles () ; <

\/ Enable all the tiles.

var submitDiv = document.getElementById("submit");
var a = submitDiv.firstChild; K
while (a.nodeName == "#text") { ) -
Remember o veset the Submit
Word” button to an alert()
} Lunetion for the event handler.

a.onclick = function() {

a = a.nextSibling;

alert ("Please click tiles to add letters and create a word.");

}i

We built 5 ufili*(:y funetion for
o enabling all the tiles,
function enableAllTiles () {

tiles = document.getElementById("letterbox").getElementsByTagName ("a") ;
for (i=0; i<tiles.length; i++) {

var tileClasses = tiles[i].className.split (" "); A ﬁk £h3£h354‘thscsha;

if (tileClasses.length == 4) { w the “disabled” elass at the end.

var newClass =
tileClasses[0] + " " + tileClasses[1l] + " " + tileClasses[2];

tiles[i].className = newClass;

tiles[i].onclick = addLetter; e use dhe Ciest three cxis{:\ng
} R j tlasses, but drop the fourth.
} emember {5 veset the event

handler 4o addLettey.

> Solution continues on the next page.
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we told you, it’s long

Set up board | Handle tile clicks Update score '

Lon® E;.ev.qiSe
SoLution (continven)

div

D\/ Below is the DOM tree for the sections of the page you're working with, as the
browser initially creates the tree. Draw what the DOM tree will look like after
your code has run for two accepted words (the specific two words don’t matter,
as long as the server accepted both of them).

id="background"

This park of the bree stays

div

e C id="currentWord“)

the same-

div

e { id="submit" )

a

{ href="#" )
CnodeVaIue="Submit Word“)

id="wordListBg"

id="wordList"

For each aﬂceP

div

(Pl
L T

ted word, theye will

text node with
ode, with {)
value of {he text nod:

€ <p>and 4
word 3¢ the

=

The store text node will have an

Hiext

nodeV/alue="word2’

id="score"

Ll #text

updated number as its nodeValue.

—C nodeVaIue="Score:)(' ]
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manipulating the dom

Test Drive

Anyone for Woggle?

Do you have everything working? Try out Woggle... it’s all working just
the way we imagined way back on page 286.

D Bl

£ 05 [ Yo i ot s e g 00 P ® | (I

Now you ¢an enker words-

«..and get
a stove for
Your word.

Eath word adds to the word
list, and to the store.

Tiles are veset each Lime
and ¢an be veused.
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challenge yourself

But there’s still more to do!

What if there was a timer that gave you 60 seconds to enter as
many words as you could think of?

What if you could choose a lettered tile, and then only choose
tiles next to the last selected tile?

What if once you used letters to make a valid word, those tiles
were replaced by new random tiles?

And besides all that, how do YOU think Woggle could be improved?

We want to see you put your DOM, JavaSeript, and Ajax skills to
work. Build your BEST version of Woggle, and submit your URL
in the Head First Lahs “Head First Ajax” forum. We'll be giving
away coo] prizes for the best entries in the coming months.

50 {p J(',\\c Qor\m\s and {:c\\

our version © °55\°'

Click heve to
us how o aetess Y

YaYe! Head First La\ from O'Reily Media, =

- e £ % @ hap://headfirstabs.com/ v | (TG~ cooge a,

O'REILLY Brain-Friendly Guides fron\ O'Reilly Media, Inc.

Forum Maln PAge

Book Mews, Info, and Discussion h Head First Labs
O'Reilly.com

@ Head First Ajax Sneak Pr

Ger an introduction o .ﬂ.jax with an exce
Ajax, which you'll find on this page. Polls and Surveys

June Newsletter Head First C2

c'_‘} We sent out our June Mewsletter recen

newslemers via email. HSO! I, TeR thime

[YRITTRTETIRET W S | YTV ¥ BT, Head First HTHL with CSE & XHTML
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the dom

DOMAcrostic

Take some time to sit back and give your right brain something to do. Answer
the questions in the top, then use the letters to fill in the secret message.

This method creates an element of the specified type:

1 2 3 4 5 6 7 8 9 10 12 13 14

This is the name of the game we built in this chapter:

15 16 17 18 19 20

This method adds an element to the DOM tree:

21 22 23 24 25 26 27 28 29 30 3

A DOM tree is a just collection of these:

32 33 34 3 36 37 38

This method substitutes one node for another:

39 40 41 42 43 44 45 46 47 48 49 50

This method removes a node from the DOM tree:

51 52 53 54 55 56 57 68 59 60 61

37 58 3 33 39 16 15 38 45 51
5 2 21 25 38 8 43 14 45 38 26 32 10
13 16 50 52 38 59 13 37 16 54 33 34 9 57 5 38
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exercise

DOMAcrostic

Take some time to sit back and give your right brain something to do. Answer
the questions in the top, then use the letters to fill in the secret message.

This method creates an element of the specified type:
L E M E N T

C R E A T E E
1 2 3 4 5 6 7 8 9 10 12 13 14
This is the name of the game we built in this chapter:
w o0 4§ 4 L E
15 16 17 18 19 20
This method adds an element to the DOM tree:
AP P E N D C # | L D
21 22 23 24 25 26 27 28 29 30 31
A DOM tree is a just collection of these:
0 B J E C T S
32 33 34 35 36 37 38
This method substitutes one node for another:
R E P L A C E C # | L D
39 40 41 42 43 44 45 46 47 48 49 50

This method removes a node from the DOM tree:

R BE M o Vv E ¢ # | L D
56 57 58 59 60 61

51 52 53 54 55
T kK E B R o0 w S E R
37 58 3 3 39 16 15 38 45 51
T A N N L A T E N D 0
5 2 21 25 38 8 43 14 45 38 26 32 10
o D E S I T 0 o B J E ¢ T S
13 16 50 52 38 59 13 37 16 54 33 34 9 57 5 38
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8 frameworks and toolkits

" *
Trust No One "

Mr. Smith may think I'm just following
his instructions, but wait until he sees this
memo about Christmas bonuses going up
20%. That'll teach him to give me a lousy
kitchen apron for Secretary's Day!

X

So what’s the real story behind all those Ajax frameworks?

If you've been in Webville awhile, you’ve probably run across at least one JavaScript or
Ajax framework. Some frameworks give you convenience methods for working with
the DOM. Others make validation and sending requests simple. Still others come with
libraries of pre-packaged JavaScript screen effects. But which one should you use? And
how do you know what’s really going on inside that framework? It's time to do more than

use other people’s code... it’s time to take control of your applications.

this is a new chapter 329
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to framework

330

Finally! This is where you show me jQuery and
mooTools and Prototype, and all those other cool
Ajax frameworks, right? And I can quit writing
all these stupid request.send() and request.

onreadystatechange calls?

There are a LOT of options for
frameworks that let you work with Ajax
in different (and sometimes easier) ways.

If you Google the Internet for “JavaScript framework”
or “Ajax library,” you’ll get a whole slew of links to
different toolkits. And each framework’s a bit different.
Some are great for providing slick screen effects, like
drag-and-drop, fades, and transitions. Others are good
at sending and receiving Ajax requests in just a line or
two of code.

In fact, you've been using a framework of sorts every
time you reference a function from utils.js. All
that script does is provide common functionality in a
reusable package. Of course, most frameworks have a
lot more functionality, but the principle is still the same.

So which framework should you use? Even more
importantly... should you use one at all?

Chapter 8. frameworks and toolkits
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly
Print Publication Date: 2008/08/26

Prepared for Ann Cherkis, Safari ID: maottw@gmail.com

User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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



Chapter 8. frameworks and toolkits page3

Return to Table of Contents

toolkits

_ harpen your pencil

Reasons to use a framework

Deciding to use a JavaScript framework for writing your code is a
big deal. Below, write down three reasons that you think it would
be a good idea to use a framework... and three reasons you think

it might not be a good idea.

Reasons NOT 1o use a framework

Q: I don’t even know what a framework
is. How am | supposed to answer these
questions?

A: Aframework is just a JavaScript
file—or set of files—that has functions,
objects, and methods that you can use in
your code. Think of a framework like a bigger,
more complete version of the utils. s
file we've been using.

therejare no
Dumb Questions

Q; But I've never used one before!

A: That's okay. Just think about reasons
you might like to try out a framework, and
what advantages that framework might have
over doing things the way you've been doing
them so far. Then, think about what you

like about how you've been writing code so
far... those are reasons you might not use a
framework.

Q,: Is there a difference between a
framework and a toolkit?

A: Not really. Framework and toolkit

are used pretty interchangeably in the
JavaScript world. Some people will tell you

a framework is a structure for how you write
all your code, while a toolkit is a collection of
utility functions. But that's a distinction that
not every framework or toolkit makes, so it's
not worth getting hung up on.
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fireside

—

Fineside Chats

Tonight’s talk: Ajax Framework and Do-It-Myself JavaScript
go head-to-head on utility functions, toolkits, and the pros

e ! and cons of do-it-yourself thinking.

Ajax Framework: Do-It-Myself JavaScript:

Wow, I thought you guys were never going to have
me on. What is this, like page 332 or something,
and I'm just now making an appearance?

Hey, we figured you’d show up when you were
needed. And lookie here, seven chapters down, and
you’re just now getting involved.

Oh boy. Here we go... you’re one of these JavaScript
purists, aren’t you? No frameworks, no utility
functions, just hard work and thousands of lines of
code in a single . js file, am I right?

Not at all. In fact, I'm a big fan of abstracting
common code into utility methods, not writing
duplicate code, and even having different . j s files
for different sets of functionality.

So what’s your problem with me? I'd think a guy
like you would love me. I take all those routine,
boring, annoying tasks and wrap them up into user-
friendly function and method calls.

Well, that’s just it. You wrap them up... you don’t
abstract them into a different file. You actually hide
those details away.

And? What's the problem with that? I don’t even see
the difference... wrapping? abstracting?

Hey, you can always look at my code. Just open
another script, and you know exactly what’s going
on. No mystery, no “magic function.” That’s me,

alright.

You're kidding, right? I'm just JavaScript, too. You
can open me up anytime you want. So how is my
JavaScript . j s file any different than yours?
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Ajax Framework: Do-It-Myself JavaScript:

Have you ever looked at yourself? Maybe in a
mirror, or in the reflection from one of those bright
shiny widgets you’re so proud of?

Oh, all the time. What’s your point, Mr. Heavy-
Handed?

You’re impossible to figure out! There’s like a
thousand lines of code to wade through. What if 1
want to do something just a bit dfferently than you’re
set up for? What then?

I’ve got options, man. Tons of options. Sometimes
almost a hundred for certain methods. Beat that!

Why in the world would I want to? Who wants to
figure out what the eighth parameter to a method
is? Since when is that helpful?

Uhhbh... gee, lemme think... well, how about when
you don’t know how to do what you need to do
yourself? Ever tried to code drag-and-drop? Or
move around within an image, zooming in and
zooming out? You want to build all that yourself?

If that’s what it takes to actually understand what’s
going on, you bet I do!

Hey, we’re not talking about atomic fusion here.
Sometimes you just need to get some little visual
effect done... or an Ajax request sent. That’s no
time to be digging around on the Internet for some
code a junior high dropout posted to his blog three
years ago.

Tl bet that kid knows what he’s doing, though!

Yeah, and he’s also driving a ‘76 Pinto ‘cause no one
will hire him. Because he’s so slow at writing basic

code!
Whatever.
333
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why use

ncil
@;Fﬁﬂ VMSZIE’iun

Your job was to think of some good reasons to use a framework,

and some not-so-good reasons that come with using a
framework. What did you write down?

Reasons to use a framework

1. You.don't have to. write code for funttions that. .

4. Frameworks usually take cave of eross—browser

.@juumu
PTAWE®R

Are there certain categories of functionality that you
think would be better suited for a framework? What
about things you don’t want a framework doing for you?

Reasons NOT 1o use a framework

1. You don't veally know what. the framework’s
.4..4d.?'!'.\3'.l.+e4!'!i3ht be doing {:hings well... or it migh‘l‘.

. learn as muth using a framework.

ﬁ

We only asked for {hvcc,_bu’c we
couldn:/Jc vesist adding this one. s a

B4 veason tor using £rameworks.
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frameworks and toolkits

So what frameworks ARE there?

There are several popular frameworks out there... and most of them do a
few different things. Here’s the ones that most people are buzzing about:

Query is one of the
Jmos{: \‘l>o\7ular +toolkits for

: JavaSeript programming,
i::lid?:g? A\)‘;x ?equcsb-
Prototype (http://www.prototypejs.org) b JQUE!’Y S

Prototype is a workhorse libra ' et .
X o i 14 Query (http://www jquery.com)
Pkowdcs lofs o-F low—lcvcl Jarvars);r{pt J \/ J“ Y

utilities, intluding support for- Aax
stript.atulous is an add—on to N
Prototype, and is aimed at providing
seveen ebfetts in JavaSeript
mooTools (http://mootools.net) sevipt-aculo.us (http://sevipt.atulo.us)
moo Tools is

newev, but ver
full-festured.
Y"'A SC‘E streen
effeets and A\)ax
request utilities.

How often do these things change? Are
frameworks releasing new versions very often? Is
that something we should be worried about?

Frameworks usually change FASTER than

the underlying JavaScript syntax does.

Frameworks are controlled by the people who write them,
and so a framework might release a new version every
few months... or in early stages, every few weeks! In fact,
a framework might lose popularity and totally disappear
over the course of six or seven months.

But the core JavaScript syntax and objects, like
XMLHttpRequest and the DOM, are controlled by big,
slow-moving standards groups. So that sort of syntax
won’t change very often. At the most, you’ll see something
change every few years.
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different syntax, same functionality

Every framework uses a different
syntax to do things

Each framework uses a different syntax to get things done. For example,
here’s how you’d make a request and specify what to do with the server’s
response in Prototype:

The fiest part of both bits of
tode gets a value from the page.

—
function checkUsername () { /

. var usernameObj = $ ("username");

This gets the =

element with an usernameObj.className = "thinking"; Then a rct\ucs{ is made. This is 3
id of “username.” lot shovter in Prototype.

var username = escape (usernameObj.value) ;
A .R t ("checkN .php"

This is the new Ajax.Request ("checkName.php", {

Aja* °bjcc for method: ”get",

making vequests

in Pro{:o{:\/PC» parameters: "username=" + username,

‘Ev‘anspov{: i onSuccess: function (transport) { Y

ou usually aj P

th , Y 9ive Protot,

“S‘l::n:v?fft pe if (transport.responseText == "okay") { callback inline... but it;Zchfhc
—In" tor the same basie .
Code, tali

reque . " "ol N — a7; X ) just a litd]

L s{:ob‘)cc{:’ $ ("username") .className approve d"c‘pcrcn{; S)’h'{:ax‘.) e

S ("register") .disabled = false;
The onSuccess } else {

unétion vuns
when the server

responds norma”\/- usernameObj.className = "denied";

var usernameObj = ${"username");

usernameObj . focus () ;
usernameObj.select () ;

Fail $ ("register") .disabled = true;
The onfFailure

Lunetion vuns i }

Lheve's a problem .

with the VC"\“CS{" !

ovr Y‘CSYO"‘S" 3 onFailure: function() { alert("Error in validation."); }

3

We haven't been providing an
} &\\/ evror message if the status

tode isn't 200, or if other
Problcms otlur. Probo{:\/?c

336  Chapter 8 handles this ricely, though
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toolkits
The syntax may change... but the
. . .
JavaScript is still the same
At a glance, that Prototype code looks pretty different from anything This tode looks alot diwc‘(:eren{
you've written before. But take a look at the equivalent JavaScript from at first.. but it turns out 4o
an early version of Mike’s Movies registration page: b‘_ very similar 4o Lhe tode vo
write to use a toolkit o
function checkUsername () {
document.getElementById ("username") .className = "thinking";

request = createRequest();

if (request == null)
alert ("Unable to create request");

else {

—_—— var theName = document.getElementById ("username") .value;

var username = escape (theName) ;
var url= "checkName.php?username=" + username;
request.onreadystatechange = showUsernameStatus;
request.open ("GET", url, true);

request.send(null) ;

}

function showUsernameStatus () {
if (request.readyState == 4) {
if (request.status == 200) {
if (request.responseText == "okay") {
document.getElementById ("username") .className = "approved";

document .getElementById ("register") .disabled = false;

} else {
document.getElementById ("username") .className = "denied";
document.getElementById ("username") .focus () ;
document.getElementById ("username") .select () ;

document .getElementById ("register") .disabled = true;
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frameworks supply

But that's just the same code we've been
writing... it looks a little different, but

it's the same stuff! I don't want to learn
another new set of syntax.

JavaScript and Ajax frameworks are
just new and different ways to do what
you’ve already been doing.

When you boil it all down to code, an asynchronous
request is an asynchronous request is an asynchronous
request. In other words, under the hood, your
JavaScript code still has to create a request object, set
up code to run based on what the server returns, and
then send that request. No matter how the syntax
changes, the basic process stays the same.

Using a framework might make parts of setting up
and sending that request easier, but a framework won’t
fundamentally change what you’ve been doing. And
yes, you'll definitely need to learn some new syntax to
use any framework effectively.

But T'll bet there are some pretty
big advantages, oo, right? Like cool

visual effects, and maybe some more
robust error handling?

Frameworks offer a lot of nice
features “for free.”

Most frameworks come with a lot of
convenience methods and cool visual effects.
And the syntax isn’t really that hard to pick
up if you're already familiar with basic
JavaScript and Ajax concepts and principles.

And one of the best features of frameworks
is that a lot of them handle situations where

users don’t have JavaScript enabled in their !
browsers. l
|
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Q: You didn’t mention my favorite
framework, [insert your framework name
here]. What’s up with that?

A: Well, there are a lot of frameworks

out there, and more are showing up every
day. The frameworks on page 335 are

some of the most popular right now, but your
framework might show up on that list in a
few months.

In any case, the main thing is that a
framework doesn't provide fundamentally
different functionality than the code you've
been writing. It just makes that functionality
more convenient, or it takes less time to
write, or it adds visuals... you get the idea.

Q: Do all frameworks make working
with elements on a page so easy?

A: If you use a framework, you probably
won't be writing a lot of DOM methods,

like getElementById () or
getElementsByTagName ().
Since those are such common operations,
most frameworks provide syntax to make
that easier, like $ ("username™) to get
an element with an id of “username.”

Q,: So what’s the framework using to
get the element, then?

AI The same DOM methods

you'd use without the framework.

$ ("username") just gets

turned into a call to document .
getElementById

("username") . Additionally, the
returned object has its normal DOM methods
available, as well as additional methods the
framework might provide.

thereqare no R
Dumb Questions

Q: So frameworks are a good thing,
right?

A: Well, some people use frameworks
because they don’t want to take the time to
learn the underlying concepts. That's not a
good thing because those folks don'’t really
know what's going on in their code.

If you use a framework, though, you do
know the concepts and code underneath.
That means you'll probably be more effective
as a programmer, and be able to hunt down
problems a little more effectively, too.

Q: So a framework just does what
we’ve already been doing ourselves?

A: Well, frameworks often do a little

more than we've been doing. They typically
provide more options, and they also tend

to have a more robust error handling setup
than just showing an alert () box. But
they're still making requests and handling
responses and grabbing elements on a page
using the DOM, just like the code you've
been writing.

Q- So we shouldn’t use frameworks
since we already know how to write all
that request and response and DOM code,
right?

A: Well, frameworks do offer a lot of
convenience functions, and those screen
effects are pretty cool...

toolkits

Q} So then we should use
frameworks?

A: We didn't say that either. There’s a
certain amount of control you lose with a
framework because it might not do just

what you want it to in a certain situation.
Sometimes it's best to take complete control,
and just write the code you need without
putting a framework in the mix.

Q,: So which is it? Use a framework, or
don’t use one?

A: That's the question, isn’t it? Turn the
page, and let’s try and figure that out.

Frameworks
can't solve your
Programming

Prol)lems {01‘ yOl.[.

It's up to Y_ﬂ] to
UNDERSTAND your

coJe, whether or not

you use a framework
to make that coJe
easier to write,

339

Chapter 8. frameworks and toolkits

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 8. frameworks and toolkits Ppage12

Return to Table of Contents

what should

To framework or not to framework?

There are a lot of good reasons to use a framework... and plenty of
reasons to not use one. Some people go back and forth between projects
where they use a framework and projects where they don’t. It really
depends on the situation and your personal preferences.

I spend all my time
dealing with accessibility... T
use a framework because it's
more convenient, and it saves
me time to focus on how my site
works for the disabled.

Aucssibili{\/—mindcd web designer

I'm just learning
JavaScript, so I stick with
pure request object calls... I'm
learning a lot more that way,
and that's what I want.

340

My users want high-end
visuals, and script.aculo.

us gives me that. I can do
tons of cool screen effects
with that toolkit.

Hobbyis{: ?"°5*‘3"\meh$\
running g Popular

9aming web site

%

Maintains her own
blog, {,inkcv'mg with
JavaSevipt programming
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frameworks and toolkits

T use a toolkit to handle
errors, deal with weird
mobile browsers, and let my
team focus on functionality, not
the browser wars.

We have lots of weird requests
that interact with our server
programs and the data... I avoid
toolkits because I want complete
control of how my requests are
configured and sent.

<~

Business developer
building 8 witro site
Lor mobile devices

T think mooTools looks pretty
cool, but I want to get a better
handle on requests and callbacks.
T'll probably use a toolkit at some
point, but just not yet.

Database engineer at a
media Com\?any

Junior so‘{—"(:wake
developer-
you are here » 341
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choose

The choice is up to you...

Is it important for you to really control every aspect of your code? Do
you go crazy wondering how efficient every function you use in your
JavaScript really is? Can you not stand the thought of missing out on
learning some new tool, trick, or technique? If this is you, you may
just end up frustrated and annoyed by frameworks. Stick with
writing your own requests, callbacks, and utility functions,
building an ever-growing library of code in utils.
js, and not having to update to a new version of a
framework every few months.

Don’t care so much about every internal line of code?
If you’re a productivity nut, and want great apps with a
g minimal amount of time spent dealing with errors, weird browser
inconsistencies, and oddities of the DOM, frameworks might be
just for you. Say goodbye to request.send (null) forever,
and pick a framework to learn. It shouldn’t take you long... you
already know what’s really going on with asynchronous requests.

Either way, the choice is yours. We think it’s pretty important

to know what’s going on under the hood, whether you use a

framework or not, so the rest of this book will stick with plain

old JavaScript instead of going with any particular framework.

But everything you’ll learn still is useful, even if you later use a
. © framework to hide away the details of what’s going on.
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9 xml requests and responses

x *
More Than Words Can Say *

Oh, Bob... I love it when you describe
yourself with angle brackets, and tell
me all about your attributes. You're
just so darn... extensible!

How will you describe yourself in 10 years? How about 20?
Sometimes you need data that can change with your needs... or the needs of your
customers. Data you’re using now might need to change in a few hours, or a few days,
or a few months. With XML, the extensible markup language, your data can describe
itself. That means your scripts won't be filled with ifs, elses, and switches. Instead,
you can use the descriptions that XML provides about itself to figure out how to use

the data the XML contains. The result: more flexibility and easier data handling.

As a spetial borus, we've . ‘/‘
bringing back the DOM m' is . s

thapter... keep an eye out!
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rock-n-roll forever

Classic rock gets a Z1st century makeover

Rob’s Rock and Roll Memorabilia has hit the big time. Since going online
with the site you built for Rob, he’s selling collectible gear to rich customers
around the world.

In fact, Rob’s gotten lots of good feedback on the site, and he’s making some
improvements. He wants to include a price for each item, in addition to the
description, and he also wants to be able to include a list of related URL:s so
customers can find out more about each item.

8.0.0 fatesiRaciaibolibanaabiila -

i - SR - ":“- ' J} ety e b aadfirstla bs.com/books fafajaxchd 8 /invento Gl Q

Are you Looking for the perfect gift for Tthe rock fan in
yeur Life? Maybe you want 2 guitar with seme hiszary
behing 11, o & conversation plece for your nest big
shindig. Look na further! Here youll find all sors of
greai memerabilia fram the gelden age of rock and roll.

Click cn an image to the Left Tor more details.

Detzription: Pete Townthend once played this guttar
while his dwn axé wat in the shop hawing bits of drumkit

remresd from it / Rob wants
to add a
Price(55455.95 .
o price for
P L i a1 Caﬁh i'tC"\»
= BLED:Sfen wikipedia org/wii/Pete_Townshend
Each item will have one or
move URLs 4o find out
move about the item.
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Web server

Web server

apter 6:

The Fifteen Puzzle

No server
interaction

Use these magnets Lor the

Server ResPonse Magnets

Below are diagrams of the interactions between several of the apps
you've built and programs on the server that those apps use. Can
you place the right server response magnets on each diagram?

_ @;&pen Your penci

How are the server responses from the apps you've built so far
different from what Mike wants his server to respond with in the
new version of his rock and roll site?

xml requests and responses

g‘ You don’t remembey.,
lip back to {hese earlier
thapters, o theek

de.
P

Your

Web server

Web server

own

Chapter 7: Woggle

sevvers vesponses-

you are here » 345
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single-valued responses

Server Response Magnet Solutions

Below are diagrams of the interactions between several of the apps
you've built and programs on the server that those apps use. Can
you place the right server response magnets on each diagram?

The Yog3 app v
quested
ﬁHTML Page £ragments fronm
€ server, but didn’t o)) any

s .
erver—side Programs

Mike's sevver—side
svipt vetuwens “okay” or
“denied” for a username
and password.

Web server

T - . - Mike's Movies

Wﬂ'h\?lﬂﬂ Thc server V‘C'(lurns
Puzzles No server 3 word seore for
interaction Wogglc, or —| if the
word is invalid.
Web server
apter 6:
The Fifteen Puzzle

Wsing the DOMj:

the Fifteen Pu Web server

P, ————————

—side proyra™
sevvec—side ¥ Chapter 7: Woggle
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and responses

_ @euhdr r pencil
Q’%«}Eﬂl ywﬁoll;rfiun

How are the server responses from the apps you've built so far
different from what Mike wants his server to respond with in the
new version of his rock and roll site?

All the.servers so. far sent out a single response... Mike’s server
is going.to send back wore than ove piece.of dafa. ... ...

How should a server send a
MULTI-valued response?

So far, all the server-side programs we’ve worked with have sent back
a single piece of data, like -1 or “okay.” But now Mike wants to send
back several pieces of data at one time:

o A string description of the selected item.
9 A numeric price for the item, like 299.95.

e A list of URLs with related information about the item.

I tell you what... this is pretty big
business these days. If you can figure out
how to help me, T'll give you an all-original '59
Les Paul electric guitar, okay?

What would you do?

There are lots of ways to handle
getting more than one value back from
the server, and this time, the choice is
up to you. What do you think?
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which

I'm going with
XML. It's flexible, it's
industry standard, and T even
think there's a responseXML
property on the request object
we've been using.

CSV, baby... comma-separated
values. They're easy, pure fext,
and a piece of cake to produce.
Hello, Les Paul.

You guys are making this
way too hard. The server can
format its response as XHTML,
and we can stick with the
innerHTML property.

?rah\(

_ rpen Your penci
v Time to place your bets. We're going to follow Frank, Jim, and Joe

and see which one comes up with the best solution. Who do you
think will solve Rob’s site problems and win the Les Paul?

XML is the best choice. Irank’s gonna win.

CSV is simple and functional. Go, Jim!

OO O

innerHTML: it ain’t broke. Joe’s got it in the bag.
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and responses

. W your pencl
- You're not done sharpening that pencil just yet. Suppose you had the

following information for an item:

Item ID: itemCowbell
Description: Remember the famous “more cowbell” skit from Saturday Night
Live? Well this is the actual cowbell.

Price: 299.99
URLs: http://www.nbc.com/Saturday_Night_Live/
http://en.wikipedia.org/wiki/More_cowbell

How would a server represent this information...

o as XML? In this space, write what you
think the XML for this item
would look like.

9 ...as CSV (comma-separated values)?
What would the CSV look

like from the sevver?

What about XHTML,
e ...as an XHTML fragmen"-? sui‘(:ablc ‘FOY‘ iY\V\CV‘HTML.?
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dueling data formats

_ rpen your pencil
) salu‘ﬁon You're not done sharpening that pencil just yet. Suppose you had the

following information for an item:

Item ID: itemCowbell
Description: Remember the famous “more cowbell” skit from Saturday
Night Live? Well this is the actual cowbell.
Price: 299.99
URLs: http://www.nbc.com/Saturday_Night_Live/
http://en.wikipedia.org/wiki/More_cowbell

How would a server represent this information...

© ..asxm All XML doeuments begin like his.

<?xml version="1.0"?> 4:5 .
&————— We used an attribute for the item ID-
<item id="itemCowbell">
<description>Remember the famous "more cowbell" skit from
Saturday Night Live? Well this is the actual cowbell.</description>

<price>299.99</price> < The destription and price are

<resources> in XML elements.

<url>http://www.nbc.com/Saturday Night Live/</url>
<url>http://en.wikipedia.org/wiki/More cowbell</url>
</resources>
</item> é\/\
We orouped the URLs with 3

vesourtes element, and then
put each URL in 3 wrl element.

¥ These solutions are \)us{: ONE way to vepresent the item
data as XML, C8V, and XHTML. You migh{ have tome up
with something a little diffevent. As long as you 9ot the
vight values in the vight fm{, you're all set.
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and responses

e ...as CSV (comma-separated values)?

itemCowbell, Remember the famous 'more cowbell' skit from
Saturday Night Live? Well this is the actual cowbell<:>299.9%z>
http://www.nbc.com/SaturdayiNightiLivq<:> )T
http://en.wikipedia.org/wiki/More cowbell

Eath item in a CSV string is
sepavated by a comma.

9 ...as an XHTML fragment?

<p>Description: Remember the famous 'more cowbell" skit from
Saturday Night Live? Well this is the actual cowbell.</p>
<p>Price: $299.99</p>
<ul>
<li><a href="http://www.nbc.com/Saturday Night Live/">
http://www.nbc.com/Saturday Night Live/</a></1i>
<li><a href="http://en.wikipedia.org/wiki/More cowbell">

http://en.wikipedia.org/wiki/More cowbell</a></1i>
</ul>

. it needs to
< is the XHTML exaetly as @
Iz‘fnsscv{:d)fnjco Lhe votk and voll page: -CSS
styles it, and the data from the server is
wrapped wp in XHTML taos.
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innerHTML problems

\)oc, still workihg
on innerHTML
and an XHTML

Server response.

¢

\)I“) a scTVCY’S]dc
expert, s helping
out the team:

352 Chapter 9

So here's what we

need to get going on the server...
this XHTML, with these values
here... and here...

Jill: I don’t know, Joe. That’s a lot of formatting for the
server-side guys to keep up with.

Joe: But they’ve got all the data about the item, right?

Jill: Well, sure... but server-side programmers don’t
really like to mess around with XHTML. That’s the
whole reason a lot of these folks move over to the server-
side in the first place... no XHTML.

Joe: But the CSS doesn’t change that much, so the
XHTML won'’t change that often.

Jill: Oh, the XHTML will change sometimes?

Joe: Well, sure, maybe... but not very often. Only if we
need to add a tag, or maybe an ID for CSS...

Jill: Oh, no. You’re not going to be able to get server-
side guys to write XHTML, and then change it all the
time on top of that.

Joe: Hmmm. This is sounding harder than I thought. I
thought innerHTML was going to be really simple...
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xml requests and responses

innerHTML is only simple for the
CLIENT side of a web app

From a client-side point of view, innerHTML is pretty simple to use.
You just get an XHTML response from the server, and drop it into a
web page with an element’s innerHTML property.

function displayDetails () {
if (request.readyState == 4) {
if (request.status == 200) {
detailDiv = document.getElementById("description");

detailDiv.innerHTML = request.responseText;

The problem is that the server has to do a lot of extra work. Not only
does the server have to get the right information for your app’s request,
it has to format that response in a way that’s specific to your application.

In fact, that format is specific to one individual page on your site! This is an XML vesponse. |t's
_ a specifie format, but any app
This is complekely genevie... that veads XML can use this.

\)us{', the vaw data. a

<item id="itemCowbell">

_ g <Exml version="1.0M75
§

<description>Remember the
"more cowbell" skit

£ E—

Saturday Night Live? Well,
the actual coubell.</
ription>

http://waw.nbe. com/Saturday
Night_Live/

3ce>299.99¢</price>

Format-s]xeci{ic

res])onse

< tp://www.nbe. com/
er Saturday_Night_Live/</url>

<p>Description: Remember the
famous 'more cowbell' skit
from

Saturday Night Live?

< This vesponse only works for
a very specific XHTML page.

ghised For another page, you'd

Saturday Niome. Sive/s need a totally diuycrcn'l:

<li><a href="http: —_—

XHTML vesponse.

Pﬁgg-sreci{ic

res?onse

If you were a server-side Jevelo])er... which would YOU Pre{er?

you are here » 3563
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csv seems simple

Look, this CSV thing is gonna get me
that Les Paul, and quick. I just called the
server-side guys; they said sending a

response as CSV was no problem.

Frank: I'm not sure, Jim. Something’s bugging me

about this CSV thing.
Jim: What, just because I'm already almost done?

Frank: No, seriously. It just seems so ... I don’t know.
Inflexible?

Jim: What do you mean? Here, look at my code to
take the server’s response in my callback, and update
the item detail for the page. It’s a little long, but it’s all
pretty basic stuft:

( function displayDetails() {
Jim has his Frank's still a if‘ (request.readyState == 4) {
sights set on 3 fan of XML. if (request.status == 200) {
csV solution. detailDiv = document.getElementById("description");
GeteitPivinnerHME—requestresponseless;

== We no longer
use innerH TML.
5 // Remove existing item details (if any)

This ¢ode vematcs any . for (var i=detailDiv.childNodes.length; i>0; i--) {
deners dded b\l \’“(‘;‘WS detailDiv.removeChild(detailDiv.childNodeglki-11]) ;
ealls o dis\?\a\ch{;a\\s . :

First, we get the response. ~ // Add new item details
var response = request.responseText;
Then, we separate the >

var itemDetails = response.split(",");
values using the commas.

(cotired, on ¢

a0e

354 Chapter 9 next §39
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var descriptionP = document.createElement ("p"); Thi
is
treates 3 pey, <p>

descriptionP.appendChild ( with n
he desevip;
Pflon o\c

document.createTextNode ("Description: " + 6_, the item in it
itemDetails[1]));
detailDiv.appendChild (descriptionP) ;
var priceP = document.createElement ("p"); Next, we add another
priceP.appendChild ( <p> with the price.
document.createTextNode ("Price: $" + itemDetails([2]));
detailDiv.appendChild (priceP);
var list = document.createElement ("ul"); 6\ Let’s disFla\/ the URLs
for (var i=3; i<itemDetails.length; i++) { as "S‘E i{cms in an
var 1li = document.createElement ("1i"); unordered list.
var a = document.createElement ("a"); Eath MRL »5“;;“{:;“
a.setAttribute ("href", itemDetails[il]); K 1;: z:::i:,\: ic acvx >

a.appendChild (document.createTextNode (itemDetails[i]));
li.appendChild(a) ;

list.appendChild(1i); &————— ——— ..and then the <li> gets

} added to a <ul>...
detailDiv.appendChild(list); \
) which finally ends upunder
) the details <div>-

Al of this code goes into
‘U\umbnails.‘)s, veplacing the
old version of disF|ayDc£ai|s().

thumbnails.js

BRAIN
5 ‘eARBEL L

Why do you think the loop deleting any pre-
existing elements from the details <div> counts
down, instead of counting up?

/L | \/ou’rc stumped, vy veversing the
loop and see what happens. Can you
figure out what's going on?
you are here » 355
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csv test drive

Test DRIVR

Try out CSV for yourself.

Download the examples for Chapter 9 from the Head First Labs website. Open
thumbnails. js, and make two changes:

€ Update displaybetails () to match page 354.

The downloads for Chapter
9 intlude a server—side
sexipt that veturns CSV
instead of plain text.

e In getDetails (), change the URL of the server-side
script to getDetailsCSV. php.

Now try out the site. Does everything work?

ANN Rob's i 'n' Roll Masorabill
o

@ S5 v PRSP TS 5. EOTBE0R TR K [CS0 9 vt G Q

dre yau |gckargg S She periecs |9 for dhe ek fan in
s (g7 Baytew you Wit 4 a8 g higtory
tbing 1, o 8 corearition pisce o yout net by

shindig. Look no furcher! Fhere youTl find ail sorts of
#reac mwmor e ia from sher golden age of rock aed roll

Crk on an image 19 the Gef: for more Setes.

This looks vight.- H\crc'.s a
deseviption, price, and list
of URLs.

Didrigtion: Meraerbir The Mirmiui “Fiane Condell” ik
from Saturday g el thi- s (o acoual cowbell

SR —— g
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Q} What is CSV again?

A: CSV stands for comma-separated
values. It just means that several values
are put together into a single string, with
commas separating each individual value.

Q} I've also heard about TSV. Is that
similar?

A: TSV refers to tab-separated values.
The idea is the same, but tabs are used
instead of commas. In fact, you can use
anything you want to separate the values: a
pipe symbol ( | ), an asterisk (*), or anything
else that’s a fairly uncommon character.

Q- Why do you need to use an
uncommon character to separate values?

A: If you use something common, like a
period or letter, that same character might
show up in your data. Then, your JavaScript
might split the data incorrectly, giving you
problems when you display or interpret that
data.

t}let‘e are no °
Dumb Questions

In fact, CSV is a bit dangerous because an
item description might have a comma in

it. In that case, you'd end up splitting the
description on the comma, and having all
sorts of problems.

Q: So is that why we shouldn’t use
csv?

- Good question. Frank, Jim, and Joe
are still debating the merits of CSV, but
you could always swap out those commas
for something else, and change your client
code to split on that new character instead
of commas. As for whether or not you should
use CSV, you may want to keep reading...

Q: What is setAttribute()? I've never
seen that before.

A: setAttribute () createsa
new attribute on an element. The method
takes two arguments: the name of the
attribute and its value. If there’s no attribute
with the supplied name, a new attribute is
created. If there’s already an attribute with
the supplied name, that attribute’s value

is replaced with the one you supplied to
setAttribute ().

.@?}?A\N

‘PQWEWR
What do you think Frank meant on the last page
about CSV being inflexible? Are there problems

with the server’s response being in CSV that
adding new types of items might cause?

and responses

Q,: What about childNodes? What'’s
that?

A: childNodes is a property on
every DOM node. The property returns an
array of all the child nodes for that node.
So you can get an element’s children, for
example, and iterate over them or delete
them.

Q,: So why did you iterate backwards
over the childNodes array?

A: That's a tricky one. Here’s a hint to get
you thinking in the right direction: when you
call removeChild (), the node you
supply to that method is removed from its
parent immediately.

That also means that all references to that
now-removed node—say in an array full
of an element’s child nodes—have to be
updated. Without a child to point to, all the
child nodes that come after the removed
node have to be moved up in the array.

So if you iterated over an array like
childNodes from front to back,
removing nodes as you went, what would
happen?
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Jill: Sure, XML is easy. The server-side guys
shouldn’t have any problem with that at all. It’s
certainly a lot better than XHTML...

Frank: Yeah, I heard Joe was working on that. The
server guys couldn’t get him an XHTML response?

Jill: Well, they could’ve, but nobody wanted to.
XHTML is a mess to work with on the server, and it
changes all the time.

Frank: You know XHTML is just a flavor of XML,

right?

Jill: Sure, but lots of people and apps can use XML.
Dealing with a certain <div> with this id, or only

Listen, can I get an item’s details in XML from the
server? I'm already behind, but I still think there's
a problem with that CSV solution. T want to get my
XML-based version of the app working ASAP.

using <p>’s and not <br />’s... that’s pretty fragile. 5

Frank: No kidding. Well, I've got to rewrite my
callback, but let me know when the XML response is

ready, okay?

XML is pervasive in the
programming world. [
you respom{ n XML,
LQIS of different
a]oplications can work

with that XML response.

358

Frank’s asked Jill for
some advice from a
server—side pevspective.

therejare no
Dumb Questions

Q,: What do you mean, “XHTML is just a flavor of XML”?

A: Aflavor of XML is like a specific implementation of XML, with certain
elements and attributes defined. So XHTML uses elements like htm1 and p and
diwv, and then those elements are used along with attributes and text values. You
can’'t make up new elements, but instead you just use the ones already defined.
With XML, you can define flavors like this—sometimes called XML vocabularies—
and extend XML for whatever your needs are. That's why XML is so flexible: it can
change to match the data it represents.
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You use the POM to work with XML,
just like you did with XHTML

Since XHTML is really a particular implementation of XML, it makes
sense that you can use the DOM to work with XML, too. In fact, the
DOM is really designed to work with XML from the ground up.

Even better, the request object you've been using to talk to the server has

a property that returns a DOM tree version of the server’s response. That responseX L

property is called responseXML, and you use it like this: vee °ld:;
Version

he s ’,
erver's response.

var responseDoc = request.responseXML;

rpen your pencl —
XML, XHTML... it shouldn’t make much difference to an

experienced DOM programmer like yourself. You've got two
assignments:

D Draw a DOM tree for the XML response the server will send to Rob's app
(the response is shown below).

I:‘ Write a version of the displayDetails() callback in thumbnails.js that will
use the DOM to get the various parts of the server’s response, and update
the item'’s details on Rob’s web page.

<?xml version="1.0"?> This id will mateh the id you

in Your vequest.
<item id="itemCowbell"s / send the server in You 9

<description>Remember the famous "more cowbell"” skit
from Saturday Night Live? Well, this is the actual

cowbell.</description> \Th I al

. . ere wi aways be 3 sin le
<price>299.99</price> u dcscrip{:ioh and price clcn?en{:.
<resources>

<url>http://www.nbc.com/Saturday Night Live/</url>
<url>http://en.wikipedia.org/wiki/More cowbell</url>
</resources>
</item> r\\
The server tan send an
unlimited number of

URLs for eath item.
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return to

harpen Your pencl
e ] %Iuﬁon XML, XHTML... it shouldn’t make much difference to an
experienced DOM programmer like yourself. You had two

different assignments:

I:‘ Draw a DOM tree for the XML response the server will send to Rob’s app
(the response is shown below).
<?xml version="1.0"?>
<item id="itemCowbell">
<description>Remember the famous "more cowbell" skit
from Saturday Night Live? Well, this is the actual
cowbell.</description>
<price>299.99</price>
<resources>
<url>http://www.nbc.com/Saturday Night Live/</url>
<url>http://en.wikipedia.org/wiki/More_cowbell</url>
</resources>

</item>

| http://en.wikipedia.org/wiki/More_cowbell

| http://Iwww.nbc.com/Saturday_Night_Live/ |

Remember the famous “more
cowbell” skit from Saturday
Night Live? Well, this is the
actual cowbell.

resources

description

id="itemCowbell"

This is sbruttured \')us{

like an XHTML tree, —_—
with everything coming

ofl of the voot element.

R The item element has an
id, as well as child nodes.

360
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|:| Write a version of the displayDetails() callback in thumbnails.js that will Most of the tod h
use the DOM to get the various parts of the server’s response, and update works op the va e .{:Saf:
the item'’s details on Rob’s web page. is identieg) {:oP-E?.: ICSCI"C

function displayDetails() { version on Page 354 /
if (request.readyState == 4) {
if (request.status == 200) {

var detailDiv = document.getElementById ("description");

// Remove existing item details (if any)

for (var i=detailDiv.childNodes.length; i>0; i--) {
detailDiv.removeChild(detailDiv.childNodes[i-1]);
} The big diffecente is

in how we handle the
vesponse £rom the sevver.

Fivst, we get the

in the form of
WSYO;\\ZCL"‘DBM free // Add new item details
an X \_/;. var responseDoc = request.responseXML;
var description = responseDoc.getElementsByTagName ("description") [0];
We ean 5:{: the /—7 var descriptionText = description.firstChild.nodeValue;

e

<dcstrip£ion> elcrncn{:, var descriptionP = document.createElement ("p");
and then 53{3 its -Firs{ descriptionP.appendChild (
¢hild: a text node. document.createTextNode ("Description: " + descriptionText));

detailDiv.appendChild (descriptionP) ;

var price = responseDoc.getElementsByTagName ("price") [0];
var priceText = price.firstChild.nodeValue;

var priceP = document.createElement ("p");
éc{ﬁng{hc?ﬁtci$£hc priceP.appendChild (

From theve, we Jjust get
the text node’s Value.

same yaH:crn: Srab the document.createTextNode ("Price: $" + priceText));

element, 9‘{ its text, detailDiv.appendChild (priceP);

and 9&' fhat text var list = document.createElement ("ul");

node's value. var urlElements = responseDoc.getElementsByTagName ("url") ;

ﬁ for (var i=0; i<urlElements.length; i++) {
var url = urlElements[i].firstChild.nodeValue;

We ean 56'{‘, all the var 1li = document.createElement ("1i");
<url> e|cmcn{s and var a = document.createElement ("a");
loop “')Wough eath one. a.setAttribute ("href", wurl);

a.appendChild (document.createTextNode (url)) ;
li.appendChild(a) ;
list.appendChild(li);

}

detailDiv.appendChild(list) ;

you are here » 361
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xml test drive

Test DRIVR

And now for an XML solution...

Open thumbnails. js, and make two more changes:

o Update displayDetails () to match the XML
version of the callback shown on page 361.

e In getDetails (), change the URL of the server-side
script to getDetailsXML. php.

How does the XML version of Rob’s online shop look?

Ll Rab's Ageh ' Roll Masssabilli

<2 A4 B s e St T B, oM B0 THli k[0 i e ¥ W+ [}

This looks ")us{ like

the CSV version, but
are yo Iokarg tar e periecs g for ihe rogk fan n it’s us.ln5 XML and

oL 1! Byl you wint! & i wEB G Ritary

Datwnd R, o § eoreprition plece &2 yous neet by the DoM.

shindg. Look no further] Here youTl fisd il sors of
e o abdla from cher goiden age of rock aed roil
i On an image 10 1 et for mare Setas.

Bricription: Michiel Jsikion s Rat ol marn in Uhe Bl
Jean” viden. Wou really rock memorabilia bt i smedls
DT Chan Slash's Lopha

Price: 15090
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Hey guys... these are looking
great. That CSV deal was quick! But I've got one
more change before I declare a winner... customers
want more details specific to each item. So for
rock memorabilia, T might have an artist name and
band name, and for instruments I might have a
manufacturer and year. No big deal, right?

Rob wants data that changes
depending on the request.

If you ask the server for details about a guitar,
you’ll get a manufacturer and year. Clothing?
A manufacturer, sure, but also a size. And for
bands, you’ll get a band name, and possibly
the name of the individual in the band that
the item belonged to or is associated with.

How would you handle a changing response
from the server? And who’s better equipped
to handle this new requirement? Frank, with
his XML, or Jim, with his CSV?

You may not have known...

= ..that just as the browser sees your HTML as a DOM tree, web browsers
automatically convert any XML they have to deal with into DOM trees.

...that you can work with more than one DOM tree in the same JavaScript

function. For example, you can read an XML DOM tree and update an

HTML DOM tree, all at the same time.

...that HTML elements and XML elements are both just element nodes in

the DOM. There’s no difference between an XML type and an HTML type,

at least when it comes to the DOM.

= ..that the responseXML property always returns a DOM

document object, even if that object is a single element, or just a
single text node.

you are here » 363
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This sucks! I'm going to have to rewrite
my callback now. I built everything based
on a description, price, and list of URLs.

Frank: Yeah, I've got a lot of changes to make, too.
But I was thinking... Jim, how are you going to handle a
changing response with your GSV?

Jim: Well, I was thinking about that...

Joe: Hey, guys, I had an idea. You know I've been
doing some research—

Jim: So I think what I can do is assume that every
other value is a category, like “Description” or “Price.”
And the values after each category are the actual
category values, like the textual description, or 399.99,
or whatever.

&

Frank: Hmmm. Sounds a little hairy.

s still ; li
\l‘::r\s(\hg with J"LLSJEE‘\?S " = S Jim: It’s not too bad. Except for cases where there’s
. wTmL. W rank, stil set more than one value, like for those URLs? Then I think
innev on XML

vioht? I have to check for maybe a special character before
5 each category to indicate that it’s a multi-value category.

Joe: Listen, guys, I wanted to show you—

You Caﬂ’t always ]‘I’IOW in Frank: Wow, Jim, that’s nasty. Sounds like this latest
change from Rob is really going to be a pain.

advance what the data

structure you get from the

server will look like.

And even if you do, that
format might cltange... at

Jim: Yeah, it kinda is. But what else can I do?

anytime.
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Wouldn't it be dreamy if there was actually

a data format that described itself? It could

tell me what every bit of data was used for.
But I suppose it's just a fantasy...

you are here » 365
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xml is self-describing

XML is self-deseribing

The thing that’s cool about XML is that you can create your
own vocabulary. XHTML is an XML vocabulary that’s specific
to displaying things on the web. But suppose we needed a
vocabulary for describing items, like at Rob’s online store.

But the format can’t be locked into elements like <price> or
<resources> because we want each item to define its own
categories. We might use something like this:

The <eategory> element
tontains the label and value for

_—> <item id="item ID"> eath bit of information we need
. . + /_‘ to display.
<item> is the voo <category> !

element. [t's the

<?xml version="1.0"?>

tontainer Qo\r all <name>Label for this category</name>

the <ca£e6°"‘l>_ <value>The value to display for this category</value>

clements, jvS{i like

fhe <hbmi> element </category> -~ Every eategory

in an )(HTML file. <category> K—/ has a <name> and

a <value>. The
<name>Name of the next category</name> ¢ontain the actual
n o
<value>Next value</value> data welll dlSPlayA
</category>

<category type="list">

<name>Name of multi-valued category</name>

<
<value>First value for this category</value> We tan have mqu—va\ucd
<value>Second value for this category</value> La{:egovics, and FVCV\
indicate that with
</category> an sthribute on the
<—\ The XML ean contain as many <£afcgory> <tategory> element.

elements as necessary. We don't need 1o

know how many there ave or what they are
in advante.

</item>
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and responses

Here’s some more data from Rob’s inventory database:

Item ID: itemGuitar
Manufacturer: Gibson
Model: Les Paul Standard
Description: Pete Townshend once played this guitar while his own axe was in the
shop having bits of drumkit removed from it.
Price: 5695.99
URLs: http://www.thewho.com/
http://en.wikipedia.org/wiki/Pete_Townshend

How would you represent this item’s details using the XML format from the last page?

Write your XML in

“.‘5% here. —
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dynamic rock

ncil
@LFW YMSZIEtBion

Here’s some more data from Rob’s inventory database:

Item ID: itemGuitar
Manufacturer: Gibson
Model: Les Paul Standard
Description: Pete Townshend once played this guitar while his own axe was in the
shop having bits of drumkit removed from it.
Price: 5695.99
URLs: http://www.thewho.com/
http://en.wikipedia.org/wiki/Pete_Townshend

Your job was to represent this in XML using the vocabulary from page 366.

<?xml version="1.0"7?>
<item id="itemGuitar">

<category>

<name>Manufacturer</name> L AT )
<value>Gibson</value> < T"S{.oi“')\ls . JuS{: £ill in the blanks.” \/0“
vop in the name of 3 ca{cgo\ry and its

</category> value, and you've all set.
<category>
<name>Model</name> é:———"”///)
<value>Les Paul Standard</value>
</category>
<category>

<name>Description</name>
<value>Pete Townshend once played this guitar while his own axe
was in the shop having bits of drumkit removed from it.</value>

</category>
<category>

<name>Price</name>

<value>5695.99</value> The URLs ave a list, so we have 4o set the
</category> ‘ K/ aa{cgor\/ {,y\?c to “ist”
<category type="list">

<name>URLs</name>

<value>http://www.thewho.com/</value>

<value>http://en.wikipedia.org/wiki/Pete Townshend</value>
</category>

</item>
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and responses

Eieac_iSe

It's time for the big finish (at least for now). Your job is to take what you've learned
about the DOM, server-side responses in XML, and the format from the last few
pages, and put it all together. Here’s what you've got to do:

|:| Change your request URL to use getDetailsXML-updated.php. That script is in
with the other downloads for this chapter from Head First Labs.

|:| Rewrite the displayDetails() callback to work with the XML vocabulary we’ve
been looking at. Remember, you may get more—or less—categories for
different items. And you’ve got to handle those list categories, too.

|:| Test everything out! Once you've got everything working, turn the page to
claim your Les Paul (at least, that's what we hope)!

Q: So the big deal about XML is that it
describes itself? That can’t be useful all
that often...

A: Actually, self-describing data is useful
in a number of situations, just like here, with
Rob’s online store. It's pretty convenient to
be able to define elements and structure
that's suited to your business.

Even better, XML is a standard, so tons

of people know how to work with it. That
means your vocabulary is usable by lots of
programmers, in client-side and server-side
programs.

therejare no .
Dumb Questions

Q: Wouldn't it be easier to just make
up our own data format?

A: It might seem that way at first, but
proprietary data formats—ones that you
make up for your own use—can really cause
alot of problems. If you don’t document
them, people may forget how they work.

And if anything changes, you need to make
sure everything is up-to-date: the client, the
server, the database, the documentation...
that can be a real headache.

Q,- Okay, | get why we should use XML,
but doesn’t it become a “proprietary data
format” when we start declaring element

names?

- No, not at all. That's the beauty of
XML: it's flexible. The server and the client
need to be looking for the same element
names, but you can often work that out at
run-time. That's what's meant by self-
describing: XML describes itself with its
element names and structure.
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two dom frees

It's time for the big finish (at least for now). Your job was to take what you've
learned about the DOM, server-side responses in XML, and the format from the

last few pages, and complete an updated version of the displayDetails() callback.
function displayDetails () {
if (request.readyState == 4) {
if (request.status == 200) { Th‘&s is the same as
befove.
var detailDiv = document.getElementById("description"); _c M_/c start b)’
9etting vid of any
existing content.
// Remove existing item details (if any) <‘\/
for (var i=detailDiv.childNodes.length; i>0; i--) {
detailDiv.removeChild (detailDiv.childNodes[i-1]);
}
// Add new item details
First up we
{:hc var responseDoc = request.responseXML;
get the
La{g%or\ci-") var categories = responseDoc.getElementsByTagName ("category");
for (var i1=0; i<categories.length; i++) {
This gets
..and then SC{ var category = categories([i]; La{‘,C?,O*‘CS
the name and var nameElement = category.getElementsByTagName ("name") [0]; with no {;\,‘)c
type of eath . . 4 odeyan atbeibute, o
var categoryName = nameElement.firstChild.nodeValue; R
Ca{:egory. -é gory a3 {\IYC wl‘{',h
We ¢an thetk var categoryType = category.getAttribute ("type"); K_— a va\u:\_ot‘]\’ﬁ
st
the {‘,\IYC{D __/? if ((categoryType == null) || (categoryType != "list")) { Ehan
SFC Pc : var valueElement = category.getElementsByTagName ("value") [0];
list. 1€ not..
i var categoryValue = valueElement.firstChild.nodeValue;
~-ge e
Valuc, eveate 3 var p = document.createElement ("p");
<p> and add var text = document.createTextNode (
text vith the > -
Cafcgory hame categoryName + ": + categoryValue) ;
and value.
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xml requests and responses

p.appendChild (text) ;

detailDiv.appendChild (p) ;

This bloek } else {
ha i
‘thlcs lists var p = document.createElement ("p");
ot values. -
p.appendChild (document.createTextNode (categoryName) ) ;
Firs{, we 5&‘ var list = document.createElement ("ul");
all the values.

var values = category.getElementsByTagName ("value") ;
for (var j=0; j<values.length; j++) {

var 1li = document.createElement ("1i");

4 1i.appendChild(

For cach value, wve —>
add an <Ji> to an document.createTextNode (values[j].firstChild.nodeValue));

unordeved list (<ul>;\ list.appendChild (11i);

}
detailDiv.appendChild (p) ;

ST 7dd both the list heading and he

detailDiv.appendChild (list); & list i{scw o the <div>

Check it out... this is even better than my old
version! T can handle anything now, including
those multi-valued categories. Hey, how's your
CSV coming along?

° o

Q
<mumble, mumble>

R Things don't look like H\c\/'re going so
Tor Jim and his CSV solution.

well

i you are here » 371
Chapter 9. xml requests and responses
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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



Chapter 9. xml requests and responses  Page 30 Return to Table of Contents

xml rocks

Test DRIVR

Test out the new, improved, more flexible version of Rob’s page.

Once you've got all your code updated, let’s take it for a spin, and show Rob what
we’ve come up with. Here’s what the page looks like now: B
€ sure {0 C"ahgc
the URL i our
chDc{:ails() vequest
unction, +oo.

L ) Rob's Aok n° Roll Memorabha

& T hoe e heaalriTaRcomy bossa i akichl R remn ¥ s *

B

Are you hooking for the pevfect g9 for the reck fan n
your (el Maybe you wirt B Ut with jore Ralory
SR £, 6 B COMRTIATEN PR S ol fofet B4
whindy. Laok rox further! Here poul find all sorts of
great mercrabiia from the goiden age of rock and ol

Crick an an image ba the (67 Tor mone Setal.

Beauﬁ«ful,.. no
matter what the
XML sends, our page
displays it.

MATBCTURT GIORON

sessdel: Lins Pl Seanclard

Description: Pete Towmdend once plisyed the guitar
witele hip e e s i She Ahop Paving Bety of dromike

remowed from &

Price: 359

(e RIpESR g WU Pete_ Tonnahend WOV"(S, ":oo
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* *

while others are responses. Good luck!

WHICH DATA FQRMAT™?

Welcome to this week’s edition of “Which Data Format?” You've got to decide
which data format is best for the 5 examples below. Be careful: some are requests,

Text or XML

and responses

*

Top 10 iTunes
<— downloads of ——
2007
:
B Request today’s
house blend ———

f Update journal
——————with new entry ——p>

Nuwber of
<&—— hobbits that fit ——

in a Volkswagen

— Pay“When kt
Falls” next

#*

—> Answers on page 377.
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another

This looks fantastic, and I don't
have time to wait on anyone else.

Frank, I love the XML approach. So
the Les Paul guitar goes to—

Hold it right there. I've got
something you need to see before

you go handing out that guitar.

Wait'll you see Chapter 10...

Rob's thvilled vith
the )(Ml, solution-

What's Joe talking ahout?
What ever happeneJ to innerHTML?

And how does he Plan to to]o XMIL?
>

Return to Table of Contents

Find the answers to these c[uestions [£'s Joe,
. reCovered
and more... all in Chapter 10. vom his
dilures with
374 et
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and responses
XML Acrostic
Take some time to sit back and give your right brain something
to do. Answer the questions in the top, then use the letters to fill
in the secret message.
Our original version put pre-formatted XHTML in this property:
1 2 3 4 5 6 7 8 9
We addded a <br> element to the detailDiv to do this:
10 12 13 14 15 16
This property of the request object contains text returned by the server:
17 18 19 20 21 22 23 24 25 26 27 28
The response to our request is generated here:
29 30 31 32 33 34 35 36 37 38
The browser puts the XML DOM into a property of this object:
39 40 41 42 43 44 45
This was our client in this chapter:
46 47 48
27 8 9 1 44 32 4 39 48 21 35 4
48 42 28 10 9 40 27 36 48 9 30
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exercise

XMI Acrostic

Take some time to sit back and give your right brain something
to do. Answer the questions in the top, then use the letters to
fill in the secret message.

Our original version put pre-formatted XHTML in this property:

/l N N B R # T M L
1. 2 3 4 5 6 7 8 9

We addded a <br> element to the detailDiv to do this:

F 06 R M A T
10 12 13 14 15 16

This property of the request object contains text returned by the server:

R E N P 0 N S E T E x T
17 18 19 20 21 22 23 24 25 26 27 28

The response to our request is generated here:

s B R Vv B R - S | D E
29 30 31 32 33 34 35 36 37 38

The browser puts the XML DOM into a property of this object:

R E & U E S T
39 40 41 42 43 44 45

This was our client in this chapter:

R o0 B
46 47 48
X L (N v E R B o0 S
27 8 9 1 44 32 4 39 48 21 35 4
B u T F L EBE X | B L E
48 42 28 10 9 40 27 36 48 9 30
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* * *

——————————— WHICH DATA FQRMAT™?

Welcome to this week’s edition of “Which Data Format?” You've got to decide
which data format is best for the 5 examples below. Be careful: some are requests,
while others are responses. Good luck!

Text or XML

Top 10 iTunes

-— dow;:;;g;iso — E 3 V

z- XML s ideal
- or multi_
EE——

alued ¥esponses.

b Request today’s
~ | =——— house blend —— r» \V *

For all these Betause the Jowrnal is
— veqests, probably struttured
B novmal Y-co\ucs{; inﬁokma{:ion, XML might
e ‘,aramc{:ﬂs be a 900d ¢thoite, +oo.

- ' Update journal work fine. —~_\ 2
——with new entry———» ¥ 'ﬁ‘

-
Nuwber of ;
~<——— hobbits that fit ——| |- §/ 3
in a Volkswagen

K A s'mg\c
number is best
rc‘:rcscn{:cd as

?\a'm text.
— Pay“When kt > M
Falls” next *

you are here »
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*

He appears to be perfectly standard, sir.
Everything's in the right place, and he's already
representing you well to everyone else. So what
should we be calling him? Most of the nurses

love JSON... what do you think?

JavaScript, objects, and notation, oh my!

If you ever need to represent objects in your JavaScript, then you're
going to love JSON, JavaScript Standard Object Notation. With
JSON, you can represent complex objects and mappings with
text and a few curly braces. Even better, you can send and receive
JSON from other languages, like PHP, C#, Python, and Ruby. But

how does JSON stack up as a data format? Turn the page and see...

this is a new chapter 379
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data format

Joe, buddy, I don't know what you
think you've got, but my XML solution is
perfect. Do you see this thing running?

Frank, of XML Lame

in ChaP{cr ,7 \4 (o) It's flawless!
[ N
— o s s Joe: I think we might have different definitions of flawless,
Jim ot man. Two DOM trees to work with, and dealing with

whitespace in the server’s response?

Jim: That’s a good point, Frank. Did you even check for
whitespace nodes?

Frank: No, but that’s easy enough to add in—
Joe: And your code will get even more convoluted.

Frank: Hey, at least my code works. And that CSV stuff was
a total bust.

Jim: It worked great! At least... well, it worked pretty well
until we had data where the structure changed depending on
the item.

Joe, with

some _ncw.: dea. Joe: So you've got broken CSV, or convoluted XML. What a choice! Good thing
am3zing there’s another option.

Jim: What? What did you find?

Frank: This better not be another innerHTML fiasco...
Joe: I found JSON!

Jim and Frank: JSON? What the heck is that?

Joe: JSON is JavaScript Standard Object Notation. It’s a way to represent a JavaScript
object in plain text. So the server can send us JSON-—which is just text, no XML or
DOM issues to deal with—and our JavaScript can work with that response as an object.

Jim: What’s the big deal about that?
Frank: Hmm. Well, if Joe’s really onto something—

Joe: I am!

Frank: —then you wouldn’t need all this DOM stuff] or even split () and other
text manipulation code. You could just say, for example, var description =
itemDetails.description. That would be pretty cool.

Joe: Look, here’s how it works...
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Jjson

JSON can be text AND an object

With CSV, comma-separated values, the CSV data was pure text.
The server sent over the text, and our JavaScript had to use string
manipulation routines like, split (), to turn the string into

individual pieces of data.

itemDetails = response.split(",");

Web server

With XML, the server sent text over, too, but that text was self-
describing. So we could get a DOM representation of the text X
using the request object’s responseXML property. But then we ——— |
had to use all those DOM methods to work with the object, instead @

of actual property names like description orurls.

responsebDoc = request.responseXML;h Web server

But suppose we had a way to get text from the server, and then
treat that text as a JavaScript object. Instead of using string
manipulation or DOM methods, we’d just use code like item.
descriptionoritemDetails.urls. In other words,

-
we’d have a format that was represented as text for easy network j——— |
transmission, but an object when we needed to work with the data.

description = item.description; i Web server
narpen your pe

= Suppose you had an item’s ID, description, price, and a list of
URLs for that item. What do you think an object representing that
information might look like? Draw a circle for the object below, and
then add in whatever fields you think the object might have.
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Jjson is javascript

@rpm your pencil

9 s-ﬂl ti Suppose you had an item’s ID, description, price, and a list of URLs for that
ution item. Your job was to draw what you thought an object representing that
information might look like.

We Figured the

o 'cLE, might best be
called i‘cch{ails, or
something similav. |
doesnt rcvrcscn{ an

item, but iw(:orma{jon \

M the item. ——>r

id, destription, and price ave Jus{
properties of the objeet.

< 3 list, wheve eath item in
the list is an individual URL-

JSON data can be treated as a

. . Don't worvy... we're 9oing 4o
JavaScript object shout how o et he SO got

minute.

é/\ ‘FV'OM {;he server in a
When you get JSON data from a server or some other source,
you’re getting text... but that text can easily be turned into a
JavaScript object. Then, all you need to do is access that object’s
fields using dot notation. Dot notation just means you put the
object name, and then a dot, and then a field name, like this:

var weakness = Superman.weakness;

For instance, suppose you had an object like the one shown in the
solution above. How do you think you’d access the value of the
description field?

If you’re looking at your answer, and thinking it’s too simple, then
you've probably got things just right. Working with JavaScript
objects is about as easy as it gets.

T told you, guys,
JSON rocks!
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Jjson
So how do we get JSON data from
)
the server’s response?
When a server sends its response as JSON data, that data comes
across the network as text. So you can get that data using the
responseText property of your request object:
var jsonData = request.responseText;
Let’s see exactly what the server responds with... then, we
. can figure out how to turn that response into something we
ExerciSe can work with.
[[]  Download the examples for Chapter 10, which include a JSON-
specific version of the server-side script, as well as a JSON
library that script uses.
[[]  Change the request URL in getDetails() (in thumbnails js)
to point to the JSON-specific script, getDetailsJSON.php.
Everything else about the request should stay the same.
|:| Get the textual response from the server, and display it using
an alert() or some other JavaScript output function. What does
the response look like?
383
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first look at json

What did the server respond with? Does it look like a JavaScript object?

i
oLution

|:| Download the examples for Chapter 10, which include a JSON-
specific version of the server-side script, as well as a JSON
library that script uses. This is £he line we used (:J:m
i hat veques
|:| Change the request URL in getDetails() (in thumbnails.js) SCJCDC&'B(EVt: Jch:ci\)usoN
to point to the JSON-specific script, getDetailsJSON.php. a rcs\vonfz ek
Everything else about the request should stay the same. server—st

var url= "getDetailsJSON.php?ImageID=" + escape (itemName) ;

|:| Get the textual response from the server, and display it using
an alert() or some other JavaScript output function. What does
the response look like?
L— We added +this Jine into the
alert (request.responseText) ; displayDefails() callback.

Heve's what we 9ot veloading
the inventory page, and

clicking on the quitar imago——\/

The page at hitp:f f'www.headfirstlabs.com says:

{"id" "itemGuitar","description"-"Pete Townshend once played this guitar while his own axe was in the shop
having bits of drumkit removed from
it." "price®:5695.99,"urls":["http:} /| /www.thewho.cam) [* "http:\ [\ [en wikipedia_org), fwiki} /Pete_Townshend"]|

oK )

What the heck is this? And what do we D0 with it?

384 Chapter 10

Chapter 10. json

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior

written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 10. json Page7

Return to Table of Contents

JavaScript can evalvate textual data

JavaScript is pretty good at turning text into objects, functions, and
lots of other things. You can give JavaScript some text, and it’s
smart enough to figure out what that text represents.

For example, remember how we’ve been assigning event handlers?

function () { /

var detailURL = 'images/' + this.title + '-detail.jpg'

image.onclick

document.getElementById ("itemDetail") .src = detailURL;
getDetails (this.title);
}

JavaScript takes this textual function, and creates an actual function
in memory. So when an image is clicked, the function code sitting in
memory is executed. That all happens behind the scenes, though, and
isn’t something you need to worry about.

But what about when you have text, and you need to TELL JavaScript
to turn it into something more than text?

{"id":"itemGuitar",

"description":"Pete Townshend once played this guitar ...",
"price":5695.99,

"urls": ["http://www.thewho.com/",

"http://en.wikipedia.org/wiki/Pete Townshend"]}

Use eval() to manually evalvate text

The eval () function tells JavaScript to actually evaluate text. So
if you passed the text describing a statement to eval (), JavaScript
would actually run that statement, and give you the result:

alert (eval ("2 + 2"));

JavaSeript evaluates the j \—/' 4

dext “2+ 2.

~and turns it into the
ement 2+ 2 ..and evaluates that expression,

veturning the vesult.

Jjson

It looks like we've assignin

a <{:C)(‘tua, dCS(_ s
a ‘puhc{:ion ) .[;'E{:::: of
ontlick even. Jes

7

“

This vesponse Leom the
sevver looks like it's a bunch
of property names and
values... but how tan we tell
JavaSevipt to turn this into

something we tan use?
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eval() json data

Evaluating JSON data returns an
object representation of that data

So how does this apply to JSON data? Well, when you run eval ()
on text that describes a set of property names and values, then
JavaScript returns an object representation of those properties and
values. Suppose you ran eval () on this text:

{"id":"itemGuitar",
"description":"Pete Townshend once played this guitar

"price":5695.99,

"urls": ["http://www.thewho.com/",
"http://en.wikipedia.org/wiki/Pete Townshend"]}

JavaScript figures, “Hey, this looks like an object.”” So it turns this data

into an actual object, and returns that object: E
ath name/valu,
e gets

turned into 3 P'°F€ny of
- a new object.

id = "itemGuitar"

description = "Pete Townshend once
played this guitar..."

itemDetails

price = 5695.99 |

http://www.thewho.com/
http://en.wikipedia.org/wiki/Pete_ Townshend \

/\ The urls arvay 5C+,S turned
into a property with an

But there’s one cateh... arvay holding its values.

It looks like the object JavaScript creates from a JSON response is perfect for
Rob’s rock inventory page. There’s just one thing to watch out for. You need to
make sure that the overall JSON response string is seen as a single object. So
when you call eval (), wrap the whole response in parentheses, like this:

| eval ( . JSON data string u

\ Entlosing the entive text in \—]\

paventheses says to JavaScriy{":
“Treat this all as OIN_E THING.

This last parentheses tloses
the evalO) statement.

)<
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Q,: Do I need any special libraries to
read JSON data?

A: No. eval () is built into JavaScript,
and it's all you need to turn JSON data into a
JavaScript object.

Q: Why should | mess with eval()?
Couldn’t | just parse the raw text from the
server?

A: You could, but why bother? eval ()
turns all that text into a very simple object,
and you can avoid counting characters and
messing with split ().

Q: eval() just stands for evaluate,
right?

A: Right. eval () evaluates a string.

t}]ere are no °
Dumb Questions

Q: So eval() runs a piece of text?

A: Well, not always. eval () takes a
string, and turns it into an expression. Then,
the result of that expression is returned.

So for a string like “2 + 2", the expression
would be 2 + 2, and the result of that
expression is 4. So 4 is returned from
eval ("2 + 2");

But take a string like ‘{“id":"itemGuitar”,"price
”:5695.99”}.” Turning that into an expression
and executing the expression results in

a new object, not a specific “answer.” So
sometimes eval () doesn'treally run text
as much as it evaluates (or interprets) text.

Q: What are those curly braces around
everything in the server’s response?

A: JSON data is enclosed within curly
braces: { and }. It's sort of like how an
array is enclosed within [ and ]. It's justa
way of telling JavaScript, “Hey, I'm about to
describe an object.”

Jjson

Q: And each name/value pair in the
text becomes a property of the object and
a value for that property?

A: Right. The text “id"."itemGuitar” in

an object description tells JavaScript that
there’s an id property, and the value of that
property should be “itemGuitar.”

Q,: What about the urls property? That
looks sort of weird.

- urls is an array. So the property name
is “urls,” and the value is an array, indicated
by those opening and closing square
brackets ([ and 1).

You've got a script that returns JSON data, and now you know how to convert that response into
an object. All that's left to do is use that object in your callback. Open up thumbnails.js, and see
if you can rewrite displayDetails() to convert the JSON data from the server into an object, and

then use that object to update Rob’s inventory page.
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Jjson in action

ReiSe
OLutiON

You've got a script that returns JSON data, and now you know how to convert that response into
an object. Your job was to use that object in your callback. How did you do?

function displayDetails() { Heve's wheve we ask JavaSevipt
)
if (request.readyState == 4) { +o tonvert {he sevvers
if (request.status == 200) { vesponse into an ob\')cl’,{‘,-

—

Most of +this
tode to update
the display of
the page itself
is identical to
the XML version
from Chapter 9.

var detailDiv = document.getElementById("description"); EJ
var itemDetails = eval(' (' + request.responseText + ')'); ~

Remembcr these extrg

// Remove existing item details (if any)
PaV'Cnﬂ,eses/

var children = detailDiv.childNodes;
for (var i=children.length; i>0; i--) {

detailDiv.removeChild (children[i-1]); Theve’ d &
S no need tor usin

DOM to get values from the

server wi
// Add new item details e with JSON.

var descriptionP = document.createElement ("p");
descriptionP.appendChild(
document.createTextNode ("Description: " + itemDetails.description));
detailDiv.appendChild (descriptionP) ;
var priceP = document.createElement ("p");
priceP.appendChild (
document.createTextNode ("Price: $" + itemDetails.price));
detailDiv.appendChild (priceP) ; §:k7
var list = document.createElement ("ul"); A%————‘\\
for (var i1=0; i<itemDetails.urls.length; i++) { .
var url = itemDetails.urls[i]; s 6‘{{“-'“5 the dg{aﬂsAabou{i
var 1li = document.createElement ("1i"); CAChi{CMisvedw gm?k now
var a = document.createElement ("a");
a.setAttribute ("href", url);
a.appendChild (document.createTextNode (url)) ;
li.appendChild(a) ;
list.appendChild(1l1i);

} N
detailDiv.appendChild (list); This: le i
! abi{:shor{:
er

| than the XML vevsion, and
only uses one Dom. p
think Lhis version is b,

worse than {he XML

© You
C‘H‘.ﬂ‘ or
version?
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thereqare n

Dum

Q: This is all just about a data format, right?

AZ That's right. Any time you send information between your web
page and a server, you're going to need some way to format that
information. So far, we've used plain text to send requests, and text
and XML to retrieve responses. JSON is just one more way to send
data back and forth.

Q: If we've already got XML and text as options, why do we
need JSON?

A: Since JSON is JavaScript, it's often a lot easier for both
JavaScript programmers and browsers to work with. Also, because
JSON creates a standard JavaScript object, it winds up looking more
like a “business object” that combines data and functionality, instead
of an untyped XML DOM tree. You can create similar objects from an
XML response, but it requires a lot of additional work, with schemas
and databinding tools.

We've ereating an objeet
ealled itemDetails.

Jjson

o

uestions

Q} So JSON does things XML can’t do?

A: It's not so much that it does more; JSON actually does fewer
things than XML. But what JSON does, it does simply and elegantly,
without a lot of the overhead that XML requires to do all the bazillion
things a more fully-featured markup language was designed to
handle.

Q: Can we go back to syntax? I'm still a little fuzzy on the
textual representation of an item. Can you explain how that’s
working again?

A: The curly braces, { and }, define an object, which is an
unordered set of name/value pairs. Square brackets, [ and ],
indicate an ordered array. In your code, you reference elements
inside curly braces by their name, but the ones inside square
brackets are referenced by number. Here’s a closer look:

The oPening brace
indicates that Lthere
is an unordered set of

elements in Lthe ob\)cd{.

The bracket ite;@lils :‘y(

indicates the wign

s{:ar{ 0‘('\ an arrayA ~ "description"
"orice"

"urls"

itemDetails.urls[0] J_-\\/_,

itemDetails.urls[1]

itemDetails.urls[2]

You aceess the elements
the array using the

name of the arva

and the index for the

element that You want.

"itemShades",

258.99,
["http://Wwww.
"http://www.]

N "http://www

n

"yoko Ono's sunglasses.

itemDetails.price

AN

Values in eurly braces
ave attessed by their
property name, 3 ter
the ob)ct{ name.
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test drive

Test DRive

But does JSON actually impress Rob?

The code looks a bit simpler, and there’s one less DOM to work with. But does the
JSON version of Rob’s inventory page actually work? Change your callback to match

the version on page 388, update your request URL to getDetailsJSON. php, and
try out the new version of the inventory page.

Py, Lask meiursiac ey woul fud o of
et SererilE s e galdes i o reck el

ks e o g 18 TG L e I

Seerior Micha Jackser s he i worn e e il
Joan wdwn. st PRBy TR PRIt s & LRl
St T Bask | g

Area § R

Be sure you : Version... bfuﬁli‘tis%ox/vﬁq .
have JSON.php the data format. On as
along with the thoite for Rob 4, | i more
Watch it! JSON server- : ook at...
: side script. :
The server-side scripts for this : %
chapter require JSON.php, :
which comes with this chapter’s i )GON.php is used by the
downloads. Be sure you have sevver—side seript in this
all those files before going on. i chapter. [t handles some
e PHPspecifie issues that make
dealing with JSON easier on
390  Chapter 10 the server.
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Jjson

Look, Joe's using the old specs for the
site. Rob wants to send dynamic data, like
group names and artists and hat sizes.

Frank: You're right! His JSON code doesn’t really help much in
that case. His code depends on knowing the names of the object’s
properties.

Jim: Exactly. And there’s no way it works with dynamic item
descriptions, where the property names change.

Frank: Hmmm. You know, I was able to solve that problem with
XML. I wonder if Joe—

Jim: No way, man. You've always read the name of properties from
your element’s tag names. His code has the property names as part
of the code... they’re not even parameters to search methods like
getElementsByTagName ().

Frank: You're right. I'll bet this will hang him up pretty good.

T'm not done yet.
There's got to be a

b

Frank, who thought Jim ust way to handle dynamic
u .
he had the Les Paul doesi’f " properties...
. . wan
uitar in the bag.
E see ‘)°C win.
What would a JavaScript object that had to change
based on the specifics of an item look like?
391
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Jjavascript is interpreted

JavaScript objects are ALREADY dynawic...
because theyre not COMPILED objects

In compiled languages, you define your objects in a source file, like a . java or
¢ .cpp file. Then, you compile those files into bytecode. So once your program’s
£pp running, you’re stuck with the definitions that are compiled into bytecode.
is for In other words, a Car object can’t suddenly have a new manufacturer
(C++ property without recompilation. That lets everyone who’s using the Car object
tode. know what to expect.

JavaScript, however, tsn’t compiled; it’s interpreted. Things can change at
any time. Not only that, but the objects the server sends are created at runtime,
using eval (). So whatever’s sent to our JavaScript, that’s what we get in the
itemDetails object.

eval() doesn’t need to know what kind of
object it's eveating ahead of time. [+ Jjust

evaluates the text you 5‘w¢p This version of itemDetails
has two new Yvo\aerhes.‘
var itemDetails = eval('(' + request.responseText + ')'); manukatturer and model-

This is the object we've been
using so fav... basi¢ properties

"G This o?cc{ has a new ¢color
that apply to all items.

Property and a new “worn by”

Property with an arvay of values.

We don't need to c]uange our o]oject at all! We just
need to know how to Jf'igure out what's I_N the olaject.
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Jjson

You can access an object’s members... and then
get an object’s values with those members

JavaScript will tell you what properties an object has. You just have to ask it, using the
for/in syntax. Suppose you've got an object called itemDetails, and you want to
know what properties itemDetails has. You’d use this code to get those properties:

for (var property in hero) {

alert ("Found a property named: " + property);

Pretty simple, right? So the variable property would have values like 1d,
description, price,and urls.

But we don’t want just the property names; we also want the values for
each property. That’s okay, though, because JavaScript lets you access an
object’s properties as if the object were an array. But instead of supplying
an array index, like itemDetails [0], you supply a property name, like
itemDetails["price"].

In other words, the value returned for itemDetails ["price"] for an
object is the value of the property named price in that object.

These lines of code veturn the
valugs of the matehing properties in
— —— itemDetails["id"] « e tenDetai OBJCC‘E'

44— itemDetails["description"]

itemDetails["price"]

W The value of i{cmDC{la“S[““"ls"J

itemDetails["urls"
is an arvay--

—
. ~ itemDetails["urls"] [1]
- — itemDetails["urls"] [2] ~~whith ¢an then be aceessed

W itemDetails["urls"][3] by numerie index.

You know what to do. Update your version of the inventory page to work with dynamic data from
the server. You never know what you'll get... just that the server will return an object in JSON
format with properties and values for those properties. Good luck!
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isitan array?

Hold on there. I got the single-valued
properties working, but how am I supposed to
deal with arrays? How do I know if a property
value, like urls, holds an array?

JavaScript does NOT give you a built-in
way to see if a value is an array.

Dealing with dynamic data is tricky business. For
instance, when you write in your code itemDetails.
urls, you know that the value for that property will

be an array. But what about itemDetails [proper
tyName]? Is the value for that property an array or a
single value, like a string?

Unfortunately, JavaScript doesn’t give you a simple way
to check and see if a value is an array. You can use the
typeof operator, but even for arrays, typeof returns
“object,” and not “array” like you might expect.

To help you out, here’s a little Ready Bake Code that
will tell you if a value is an array or not. Add this
function to the end of thumbnails.js, and then
see if you can finish up your exercise from the last page.

isArray() veturns
true ‘.47 You pass it
an array value, and
false if You pass it function isArray(arg) f{ Arrays are all eonsideved ob\')cc{:s
something else, like by JavaSeript.
a s{r‘ms value. if (typeof arg == 'object') { \)
var criteria = arg.constructor.toString().match(/array/i);
; ; N All arvays have a construttor S The "
return (criteria != null); Y « P he " at
with the word “array’ in that the end
) tonstructor. means ignore
Lase.
return false; = An\/ OB\)“{ that has that
£ the arqument isn't an tonstructor is an array.
} objeet, it's not an avvay.

Add 4his entive funttion to the
end of thumbnails. js.
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Jjson

> You know what to do. Update your version of the inventory page to work with dynamic data from
E;egmse the server. You never know what you'll get... just that the server will return an object in JSON
sol!lﬁml format with properties and values for those properties. How did you do?

function displayDetails() {
if (request.readyState == 4) {
if (request.status == 200) {

var detailDiv = document.getElementById("description");

var itemDetails = eval (' (' + request.responseText + ')');

// Remove existing item details (if any)

var children = detailDiv.childNodes; Nofhins's Lhanacd in this

for (var i=children.length; i>0; i--) { < settion... {Zhisjus{: tleavs
detailDiv.removeChild (children[i-1]) out existing content.

through eath
// hdd new item details f tl:o;::{:;\lilf the rc?:wncd ob\')cd:.
for (var property in itemDetails) { )
var propertyValue = itemDetails|[propertyl]; &« Start by 3e££ih5 the FY?F"‘E\/S value
Remember to —3 if (lisArray(propertyvalue)) <\/ and seeing if that value is an array.
add isheeay0

var p = document.createElement ("p");
1o your tode, or

T vaSerivt p.appendChild ( &~ Single—valued
H"s, avastelp document.createTextNode (property + ": " + propertyValue)); properties are easy.
won' £ work detailDiv.appendChild (p) ; We just need a <p>
} else { and some “:cx{_
var p = document.createElement ("p");
p.appendChild (document.createTextNode (property + ":")); For multi-valued
var list = document.createElement ("ul"); \"“’Y"bcs’ we have

. h the
for (var i=0; i<propertyValue.length; i++) ({ é/ iterate throuwy

£ property values.
var 1i = document.createElement ("1i"); arvay o prop Y
1i.appendChild (document.createTextNode (propertyValue[i]));

list.appendChild (11i);
) R For eath value in the
detailDiv.appendChild (p) ; :';3)’;”68{:: a new <li>
detailDiv.appendChild(list); nd add the value 4o it
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itis an array!

Test Drive

JSON testing, part deux

Now our code handles dynamic objects, values that might be strings or arrays, and
should run like a dream. Let’s see the new-and-improved JSON page...

A0 Rois's Bock 's' Roll Mpmaralsla

2. oo e adl sy comyEockn a8 g h 0 s = wh

R(]:}gl:im TN UL L YA IO e e

pEcE 10 00 M bR
oIl g feriof
W 0en i of rock aed il

CTHR 0 87 IPRAE D L |6 For b details.

< terHE

desrprion: Mickael Aackson's fan a1 oworn i the Bille

T
Besier than Stk

price; 1HHLH
iy

it v vt Jackin diand
» et limeic. yahon.con vid: 4RIl e Jean

Every'l:hing works... do You

think Rob will be impresseq? RANN
PQWEWR

Do you think isArray() belongs in thumbnails.js or
utils.js? Put the function where you think it really
belongs, and make any needed changes to the
rest of your code now.
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Jjson

T love this JSON stuff... my engineers tell me
you've got the simplest and cleanest code of all

the solutions so far. But there are some problems.
What's that “id: itemHat" thing? And why are the
labels all lowercase?

Good property names aren’t usually
good label names, too.

Take a close look at the property names for an item’s
description:

id: temHat
ichaed Jackson's hat & worn in the Bille
Jean” video. Mot really rock memorabilia, but it smells
These don'{’, trtter than Slash's ophat.
look oo 5rca{-,-

i Fwewewe, michaed Jackson.comy

o htped bmusic.yahoo, coomvid-2143030--Billie-Jean

We’ve been printing out the property name and then the value
for that property. But those property names look more like code
than “human speak.”

Not only that, but the ID of each item is showing, too. That
could wind up being a real security bug down the line.

What would YOU do to fix these problems?

you are here » 397

Chapter 10. json
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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



Chapter 10. json  Page 20 Return to Table of Contents

be careful

Those aren't the only problems. eval()s not
safe to use like that... do you realize you're
evaluating text from another source?

Joe: Well, yeah, that’s kind of the point.

Frank: Do you really think that’s a good idea? Just running code
that someone else gave you?

Joe: I'm not running it, I'm evaluating it. Haven’t you been paying
attention?

Jim: Someone’s getting cranky that their JSON solution isn’t so
easy...

Frank: Whether JSON’s easy or not, you can’t just evaluate that
code blindly. What if it’s malicious code, like a script that hacks

the user’s browser or something? Or it redirects their browser to a
porn site?

Joe: Are you kidding me? It’s Rob’s server, for crying out loud!

Frank: What if it’s not correct JSON? What if there’s an error?
Evaluating code with an error in it is going to generate errors for

the users?
Jim: Sounds pretty dismal, Joe...
Joe: You're both just annoyed that I was gonna win that guitar. eval() evaluates

Frank: Hey, safety first, man. I'm telling you, you can’t go around

using eval () on code that you don’t have any control over. Wha't you glve lt’

Joe: Great. Now what am I gonna do? WITHOUT regarc[

BRAMN for the results of

» .
D<) eaveeL L that evaluation.

Ajax request objects can only make

requests to programs on the same server YOl[ ONLY ltave

that the JavaScript creating the request .

was served from. Does that reduce, c[lrect control 0{

increase, or change the dangers of using

eval() on a server’s response text? eval() COJC.
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Jjson

You need to PARSE the server’s
response, not just EVALUATE it

Calling eval () initiates a simple process: take a bit of text, and
evaluate that text. What we need is an additional step. Suppose we
could take a bit of text, and make sure it’s actually JSON-formatted
data. Then, we could reasonably assume it’s safe to evaluate that data,
and turn it into a JavaScript object.

That extra step—parsing the data and making sure the data is JSON
protects us from two important potential problems: JavaSeript tode, or o{?\'\cr
scr'\?ﬁ; won't pass 3 simple,
o We’ll know that the data is safe to evaluate, and not a < s this JSON?” test.
malicious script or program.
&

9 We can be sure that not only is the data JSON, but it’s correctly A Parser ¢an ateh )
Jormatted JSON and won’t cause our users any errors. veport them, i grrors an
) instead of just
Jl.l

9iving up and ereating an ervor.
Fortunately for Joe (and us!), the JSON website at

http://www.json.org provides a JSON parser that does all of
these things, and more. You can download a script from json.org called
json2.Js, and then use this command to parse JSON-formatted data:

var itembetails ~i_JSON. parse ( request.responseTextI ) ; .
You still need to assion the ] N

vesult of calling the pavse() This JSON object is

We tan pass the sevver's vesponse

. iable. eveated when jsonl.js
finthin 22 e is fiwst I°ad°a) by the parse() takes in a string and diveetly to JSON.parse().
web browser- veturns an object if the string

is valid JSON=formatted dats.

Change your code to use JSON.parse(). .
gey J parse() o Pt the veFerence o joonl.
The examples for Chapter 10 already include json2.js in is before the vefevente
the scripts/ directory. Add a reference to this new script in to {humbnailsjs since the
inventory.html, and update your version of thumbnails.]js £humbnails scriyt uses the
to use JSON.parse () instead of eval (). Jsonl scri?h
you are here » 399
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more challenges!

There’s still lots to do. Can YOU help Joe out?

. How could you avoid showing the ID of an item when a user
clicks on that item?

. What about those labels? Can you figure out a way to show
better, more- readable labels?

. What about those URLs? Can you figure out a way to format
URLs as links (using <a> elements) so they’re clickable?

. And besides all that, how do YOU think Rob’s inventory page
could be improved?

. Don’t forget to use a JSON parser, instead of eval()!

Can you make Rob’s inventory page even cooler using JSON?
Build your best version of Rob’s page, and submit your URL in the
Head First Labs ‘Head First Ajax” forum. We'll be giving away
cool prizes for the best entries in the coming months.

Visit us here, tell us about your entry,
and give us a URL to eheek out what
you’vc done (and how).

|on ead First eilly M).dia, Inc.

1G]~ Google

FOrRUMm Maln Page

Head First Ajax Sneak Pr
J Book Mews, Info, and Discussion h Head First Labs
Leet an intreduction to A]A)( with an exce "Reilly.com
Ajax, which you'll find on this page. Polis and Surveys
June Newsletter Head Firet C#
(g We sent out our June Newsletter recen oy e

newsletters via email.
N ERTPIRVERTREETNE PN | PRV TR Head First HTHL with CS5 & XHTHML E Supsenive fo
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Q,: So | shouldn’t ever use eval()?

A: eval () isanimportant part of
JavaScript. If you need to pass textual data
to another function for evaluation, or even
between scripts, eval () is really helpful.

However, eval () can be a problem when
you're evaluating data that you can't control,
like from someone else’s program or server.
In those cases, you won't know ahead of
time exactly what you're evaluating. So in
situations where you're not in control of all
the data, stick to a parser or some other
approach other than eval ().

Q: But a JSON parser keeps my code
safe, right?

A: A JSON parser keeps your code safer
than eval (), but that doesn’t mean you
can completely relax. When you're writing
web code, security is always an issue. In
the case of JSON data, JSON . parse ()
will ensure you've got valid JSON data, but
you still don’t know what that data actually
is. So you may still need additional checks
before using the data in the rest of your
scripts.

therejare no °
Dumb Questions

Q} We didn’t do any checks like that
for Rob’s page. Should we?

A: That's a good question. When you're
reworking the app to help out Joe, think
about the data you're getting. Could it be
used maliciously? Do you think you need
additional security checks?

Q; What about that json2.js script?
Can | trust and rely on that code?

A: Now you're thinking like a web
programmer! Anytime you use code from
another source, like from http: //www.
json.org, you should thoroughly test out
the code. We've done that testing here at
Head First Labs, and json2. js is safe
to use.

Q: Is it free, too? Do | have to pay
anyone anything to use json2.js?

A: json2.7js is free and open
source. You can actually read through the

source code at http://www.json.
org/json2.js, and see what it does
for yourself.

Jjson

Qj So what about XML versus JSON?
Which is better? And who won the guitar?

A: That's another good question. You've
seen a lot of JSON and XML code now...
which do you like best?

Security is ALWAYS
a concern when
you’re Programming
for the web.

Always t]norougly
test any code that
you don't have

complete control over.
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time to

So which is the better data format?

Well, it seems pretty obvious..JSON
is current, it's JavaScript-friendly, and T
don't need to do any weird DOM navigation to
get data from the server.

Obvious to whom? I still think XML
is the clear winner. It's a standard, and T

don't have to download any libraries to get
things working. Besides, we already know the
DOM. How great is that?

Joe: I know about lots of things I don’t like. Brussel
sprouts, Melrose Place, velcro shoes... just because I know
about something, doesn’t mean I like it!

Frank: I just don’t see what you really gain by using
JSON. Maybe it’s a little easier for you to use, but it’s a
pretty big pain when you get to dynamic data.

Jim: I don’t know, Frank... I got really confused dealing
with 2 DOMs at once.

Frank: But XML is self-describing! We didn’t have any
of those property-names-as-labels issues with XML.

Joe: Istill think JSON lets me think in JavaScript, not

Joe: JSON /\ /t some other language.
Jim: Completely Feank:
down on CSV o A
402
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Jjson
What do YOU think? Below are two columns: one for XML, and
one for JSON. Under each heading, write why you think that
format is better. See if you can come up with at least 5 good
arguments for XML, and 5 more for JSON.
T M _J_
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xml vs. json

—

FiI_’eside Chats

Tonight’s talk: XML and JSON go head-to-head on data
formats and standardization

XML: JSON:
(glares at FSON)

Your time has finally come, XML. Tonight, the
world is gonna see that you've lost a step, especially
when it comes to JavaScript and asynchronous
applications.

I’'ve heard that one before... but here I am, still the
reigning data format in the world.

You're only at the top because people think that
there’s nothing else available. I know lots of people
that can’t stand you, XML... you’re big and bloated,
and a real pain to work with.

I'm big because I can handle anything: product
memorabilia, HTML, purchase orders... you throw
it at me, I'll take care of it. No problem. You think a
little pipsqueak can handle all those different types
of data? I don’t think so.

Maybe not, but I'm fast... a lot faster than you, most
of the time.

I'm plenty fast, especially if you use my attributes.
And I'm versatile... I can do all sorts of things, like
represent a math equation or a book.

Yeah, well, most of my users aren’t too interested in
sending math equations across the network. Besides,
all those angle brackets? Ugh... anyone that knows
arrays can start working with me without having to
learn all that weird XML syntax.

But can someone transform you into something
else? Like with XSLT? Or what about web services...
you're gonna tell me you can handle web services?

404 Chapter 10
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Jjson

XML: JSON:

Wow, you've really been a bit overused, haven’t
you... you're missing the point, Bracket-Head. I
don’t care about all those things. I just care about
getting information from a web page to a server and
back, without a bunch of extra work... like having
to crawl up and down a DOM tree. Know anyone
who thinks that’s fun?

Uh, yeah. Hello? We’ve got a whole group of DOM
experts out there these days, writing killer user
interfaces. Did you see that Fifteen Puzzle? That
was pretty cool, and it was only about 100 lines of
code. Anyone that knows the DOM is ready to use
XML, today!

Look, all developers really need is a lightweight data
format that’s easy to work with in JavaScript. And
that’s me, Big Boy, not you.

What are all the servers going to think about this?
You know, PHP and ASPNet and Java... I don’t see
them lining up to throw their support to you and
your “lightweight data format” spiel.

Well, I guess that’s true... but there are libraries that
those guys can use to work with me.

Libraries? If they’ve got to use a library, why not use
a standard like the Document Object Model?

I'm already standard in PHP 5. And who knows
who’s going to adopt me next?

But here I am, being used right now; because I'm
already a standard. At the end of the day, you’re just
one more proprietary data format. Maybe you've
got a few more fans than comma-separated values,
but I'll put an end to that.

Oh really? Let’s see about that...
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exercise...

@oharpen your penci
N & Soltll)ffiun

XML

What do YOU think? Below are two columns: one for XML, and
one for JSON. Under each heading, write why you think that
format is better. See if you can come up with at least 5 good
arguments for XML, and 5 more for JSON.

JSON

INTENTIONALLY

ANSWERS
OBSCURED

These are YOUB answevs. [’

: - s wp 4o
gCCtdc between JSON and )(Ml;‘:, basycoc; f° £h
attors that ave important 4o You. e

Hop online and tontinu
°p on e the XML vs.
distussion at the Head First Ajax E:nf oor,:/

http://www.head ivstlabs.com.
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11 forms ar:l validation n
Siy what you*meant fo sa

Y,

Remember me? Oh,
that's right, I've only
met you in my dreams.

You think that's
valid with me? Better
try again, buddy...

Everyone makes mistakes from time to time.

Give a human being a chance to talk (or type) for a few minutes, and they’ll

probably make at least one or two mistakes. So how do your web apps
respond to those mistakes? You've got to validate your users’ input and
react when that input has problems. But who does what? What should your
web page do? What should your JavaScript do? And what'’s the role of the
server in validation and data integrity? Turn the page to answer all of

these questions, and a lot more...

this is a new chapter 407
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marcy’s big-time

Marey’s Yoga for Programmers...
a booming new enterprise

With her hip new site and super-fast response times, Marcy’s Yoga for
Programmers site has exploded. She’s got some of Silicon Valley’s highest-end
clientele signing up daily. She’s even added online enrollment, so once a potential
client finds the perfect class, they can sign up right away:

ann Yoga for Programmers

L e

There're some

A lot of this problems, though... I'm

is s{-,av\d?*d . getting all these screwed up
infz»»- fiest a’;_\ submissions. I think I'm getting
last name, emat

some spam, too.
date of bivth. P

Marey also
w8n+,s {o know
how Iong the
tlient has been
?raclcicing yoaa.

There's a spot for biographical
inkormation, so Marey Lan\
Jcavgc{: hev tlasses and mailow
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forms and validation

Below are a few entries from Marcy’s ever-growing customer
database. There are some big problems... can you figure out
what they are?

firsthame lasthame email bday yrs bio

Susan Smith ss@myjob.com |1 January 0 I’'m a systems
analyst

Bob Brown August 300 5

Susan Smith ss@myjob.com |1 January 0 I’'m a systems
analyst

FOb#2938 View my porn
for free!!!l
192.72.90.234

Jones Jane www.myjob.com

Gerry MacGregor mac@myjob March 23, 929

1972
Mary mw@myjob. I've been doing
com yoga for 12

years

Bill Bainfield bb@myjob.com | 5-27-69

2o oo tow man
problems ¢an

B you spot with

4. 'H\is daﬁa?

5.

6

7.

8.

LTSS TSP P RSP PSR PRR

10.

you are here » 409
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spammy

harpen your pencil

sglut]ﬂn Below are a few entries from Marcy’s ever-growing customer
database. How many problems were you able to spot?

firstname lastname email bday yrs bio

Susan Smith ss@myjob.com |1 January 0 I’'m a systems
analyst

Bob Brown August 300 5

Susan Smith ss@myjob.com |1 January 0 I’'m a systems
analyst

FOb#2938 View my porn
for free!!!l
192.72.90.234

Jones Jane www.myjob.com

Gerry MacGregor mac@myjob March 23, 99

1972
Mary mw@myjob. I've been doing
com yoga for 12

years

Bainfield bb@myjob.com

1. Susan Swith is registered fwice. ...
2. Bob.Brown didn’t.give.his ewmail address...............................
3. The.FOb#2938 entry.is.spam, not.areal elient.. ...
4. {ane Jones entered.in a website URL, not.an email address............................
5. Gerry Macéregor’s email isn’t valid... he probahly left off .comor.ora.. ... .
6. Gerry Macéregor. couldn’t have heen. practicing. yoga. for. 99 years. ........................
7. Mary didw't enter.inalastwame.......................................
8. Everyone’s. using.a different. format for. their hirthday.......................................
9. There’s information wissing. far.Jane.Jones,.Bob Brown, and Bill Bainfield................

........................................................................................................ w0 vith any
other ?\roblcms?
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validation

Based on the data that Marcy’s trying to gather, what sorts of things would you do to
ensure she isn’t having the sorts of problems you saw on the last couple of pages?

For each field below, write down what you think you need to check.

Birtlnday ..................................................................................................

Yearsof Yoga . .. .

Biograplty ..................................................................................................

411
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First name This should he a required field.

Last name

E-Mail

Birﬂulay

Years of Yoga

Biograplxy

Return to Table of Contents

— agharpen your pencil
) )
y s,ﬂlutmn Based on the data that Marcy'’s trying to gather, what sorts of things

would you do to ensure she isn't having the sorts of problems you
saw on the last couple of pages?

Do we allow ini{‘,’lals?
That migH: mean we £an

a— allow peviods.

Nawes should only have letters. ... . ...

p — . spaces? Those
. 0 ] mi
This.should be.a.required field. 3ht be okay) too..

Nawes should only have letters. ... . . ..

This should be a required field. ... ...
We also need o make sure it’s formatted like an e-mail,

This should be a requived field. ... . .
This_shovld be sowe sort of consistent format, like. . . .
. .MM-P0-YY, or something similar,

This should be.a.requived field.............................
This.should be.a. number, and be.less than.the years the..........
.person._has been alive (calculated from. their birthday)............

412
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forms and validation

tLereBre no

Dumb Questions

Q: Is this gonna be another one of those, “Not
really Ajax” chapters?

A: Yes and no. We'll be spending most of the chapter
working on validation, not asynchronous requests. But
figuring out how to actually get accurate requirements
and validating data for those requirements applies to all
software development, not just Ajax apps.

T've decided not to require the years they've been
practicing, their birthdate, or a bio. So if someone
doesn't want to give that information, they can still sign

up. But I've definitely got to have a good first name, last
name, and e-mail address.

No matter how good of a programmer you are,
you’re not an expert in your customer’s business. So
you probably won’t always make good assumptions
about things like required fields, the types of data
that can be entered, or the format of that data.

The owner of the page knows their
requirements better than you do.

For Marey's s;

. s $|+_e) M

“ ‘l':hc tustomer, andauy
Youve the Programmer-.

It’s best to come up with some basic ideas about
validation, and then confirm and expand those
ideas by talking to whomever actually owns the site
or business that the site represents.

The customer defines
the requirements,
e not the programmer.

The best way to build a site
your customer loves is to build
the site the your customer actually
wants. Don’t make assumptions about
functionality... instead, ASK the customer
how they want things to work.

you are here » 413
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validation everywhere

Validation should work from the web page
BACK to the server

Validation is usually a multi-step process. Some things you can catch by using
certain controls on your web page, like a select box instead of a text field. You
can catch other things with your client-side JavaScript, like the format of an
email field. And still other things might need to go to the server to get validated,
like seeing if’ a username’s already taken.

The most effective way to handle multi-layered validation like this is to always
validate as much as you can on the web page. Then, move to JavaScript, and
validate as much as you can there. Finally, involve the server.

§window.onload.
initPage;
urlteader=....

enroll.js
Web Server
Web, page JavaScript Server

A web page can constrain data
through specific controls, like
length-limited text boxes and
select boxes with only a few
appropriate options.

Do as muth as you an heve
o tonstrain data. Don't
theek for things in your
JavaSevipt that you ean

vestriet with form tontrols.

N

Your client-side JavaScript
can check data formats,
ensure data’s entered

into fields, and prevent
submissions until a group of
fields have data in them.

T\r\/ and never send the server
data that’s not formatied
corvectly. Let the server
worry about business logie,

not formatting.

{

The server has access to the business
data of your app. So it can check data
consistency or perform other business
logic that requires interaction with other
data in the system.

v should fotus onb{hcd
ta: base

tovrettness of the da.

o(:\ existing data, is Jc\u-s ncw?

data toveett and consistent?

The sevve

Constraints m— Vali(lity — Coasistency

414 Chapter 11
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validation

_ rpen your penci
v Below is the XHTML for Marcy’s current version of the enroliment

form. What changes would you make, based on the things you
wrote down on page 412, along with Marcy’s comments?

<html> Go ahead and mark Your thanges
<head> divectly on the XHTML.
<title>Yoga for Programmers</title>
<link rel="stylesheet" type="text/css" href="css/yoga-enroll.css" />
</head>
<body>
<div id="background">
<hl id="logo">Yoga for Programmers</hl>
<div id="content">
<h2>Enroll</h2>
<form action="process-enrollment.php" method="post">
<fieldset><label for="firstname">First Name</label>
<input name="firstname" id="firstname" type="text" /></fieldset>
<fieldset><label for="lastname">Last Name</label>
<input name="lastname" id="lastname" type="text" /></fieldset>
<fieldset><label for="email">Email</label>
<input name="email" id="email" type="text" /></fieldset>
<fieldset><label for="birthday">Birthday</label>
<input name="birthday" id="birthday" type="text" /></fieldset>
<fieldset><label for="years">Years of Experience</label>
<input name="years" id="years" type="text" /></fieldset>
<fieldset><label for="bio">Biography</label>
<textarea name="bio" id="bio"></textarea></fieldset>
<fieldset class="nolabel">
<input type="submit" id="enroll" value="Enroll" />
</fieldset>
</form>
</div>
</div>
</body>
</html>

415
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constrain your xhtml!

B @Lpen your pencl
= soll.ltlﬂﬂ Your job was to add constraints to the data Marcy collects from

her customers by changing her XHTML. What did you come up
with? Here’s what we did.

<html>
<head>
<title>Yoga for Programmers</title>
<link rel="stylesheet" type="text/css" href="css/yoga-enroll.css" />
</head>
<body>
<div id="background">
<hl id="logo">Yoga for Programmers</hl>
<div id="content">
<h2>Enroll</h2>
<form action="process-enrollment.php" method="post">
<fieldset><label for="firstname">First Name</label>
<input name="firstname" id="firstname" type="text" /></fieldset>
<fieldset><label for="lastname">Last Name</label>
<input name="lastname" id="lastname" type="text" /></fieldset>
<fieldset><label for="email">Email</label>
<input name="email" id="email" type="text" /></fieldset>
<fieldset><label for="birthday">Birthday</label> Theve ave 3 ﬁ%cd'w"bcrog

)
. ‘ [ et's
ITITp U C IIdme= "O1LF L.Iludy TIa="DITrTtnda Lype=""T€XT Va\ucs ‘(:ov- b|r{-’hda\l’ so! »‘
not use 3 Lext box, whie

allows bad entries.

<select name="month" id="month">
<option value="">--</option>
<option value="january">January</option>

<option value="february">February</option> Instead, we ean use a seleet
box for the month, and list

<l-- ... etc... -—> fhc’Z-Fmﬂbk month values..

</select>
<select name="day" id="day">
<option value="">--</option> mandanoUwrSdCCtﬁorkhc

ith all the
<option value="1">1</option> é/ day :lc {;hc moln{:h, wit
ssible day values.
<option value="2">2</option> poss! g

<option value="3">3</option> Mavcy told us she didn’t want
. n
<l-— ... etec... -=> a birth Year, so we didn't need

to worry about that.

416 Chapter 11
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forms and validation

</select>
</fieldset>
<fieldset><label for="years">Years of Experience</label>

SGrputTTame= arsit—id=" U =1 "

<select name="years" id="years">

We ¢tan group the years of
_ experiente into uszfulvangc;
<option>none</option> < and Si'“F'i‘FY {;h‘mas heve, £oo.

<option>less than 1</option>

<option value="">--</option>

<option>1-2</option>

<option>3-5</option>

<option>more than 5</option>

</select>

</fieldset>
<fieldset><label for="bio">Biography</label>
<textarea name="bio" id="bio"></textarea></fieldset>
<fieldset class="nolabel">

<input type="submit" id="enroll" value="Enroll" disabled="disabled" />

</fieldset>
</form>
</div> ) . d some JavaSLriv{', validation, so
We've going o nee
</div> l:{_js d?sablc ‘H’\C EV\YO" bu{{-pn we kEow ‘7:0‘7‘6
</body> tant envoll w‘lﬂ\oujc ‘(:i“'lng out s.ovnc bldis{; 5;{-’00
</html> Lhis proteets Lhe form from being suomitte

soon.

you are here » 417
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a little more validation...

Test DRIVR

See how many errors we can catch now...

Download or type in signup.html, and make the changes from page 416
and 417. Then load the page up in your browser. We’ve already knocked out a
few of the problems Marcy was having:

ann Yoga for Programmers
A | e || & | 5] 4 | @ rap i headficstlats, com ihooks. fajax chid fsignup him .

YOg‘J

Bnrthday IS now
Enrall a set of seleet

boxcs, one 1cor
month and one
a1 for day.

Ycars o{: c%\nncr\u
s also a seleet
box with some
yrcdc(:'med thoites.

The form ean 't be
submn{{:ed V,SH: away.
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validation
Tllel‘e];]‘e no °
Dumb Questions
Q: Are you kidding? This isn’t even JavaScript... it's just Q: Why did you disable the Enroll button in the HTML?
HTML. What gives? Haven’t we usually been doing that in an initPage() function, and

calling initPage() from window.onload?
A: It can definitely be a little boring to dig into XHTML if you'd
rather be writing JavaScript and asynchronous requests. Then again, A: In earlier chapters, we've used initPage () to disable
your coding gets a lot easier if you've got a good web page doing its buttons, yes. You can certainly do the same thing here, or you can
job. set the button to disabled in the XHTML. There's not a big difference
in either approach, really.

Q,: So | should use select boxes whenever possible? , o .
One slight advantage to disabling the Enroll button in your XHTML,

though, is that the XHTML now really does represent the initial state
of the page. In other words, initPage () doesn't change the
form as soon as it loads. That makes the XHTML a more accurate
represention of the form at load-time. Still, it's not a big deal if you'd
rather disable the button inan initPage () function.

A: When it comes to data entry, that's a good principle. The more
invalid or poorly formatted data that comes to your JavaScript, the
more work your JavaScript has to do.

Q,: What's the big deal with doing all of this in my JavaScript,
and not messing with the XHTML web page?

A: Impatient customers are the big deal. It's often easy for you N OlTDOC[y enjoys an error

to code validation in your scripts, but customers don't like error o

messages. If you can make sure they enter data by using good message tllat says’ Hey, you
controls, customers are less likely to need error messages from your

validation code. That makes for a happier user experience, and that's

always a good thing. SCI'QWQC[ tllat UP. Tl'y againo”

419
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format or

You can validate the FORMAT of data, and
you can validate the CONTENT of data

We've been using the term validation pretty loosely. At the user’s browser, we
might make sure that the user enters their first name and birthday. That’s one
form of validation. At the server, we might make sure that the user’s username
isn’t already taken. That’s another form of validation.

In the first case, you're validating a data format. You might make sure that a

username is at least six characters long, or that there’s a value for the first name Well—c[esignec[

field, or that an email address has an @ sign and a . comor . org in it. When
you're validating a data format, you're usually working with client-side code. aPPlications

: Validate the format of user data with JavaScript. valiJate I)Otlt tlle
B\ i oonin: aic e LORMAT and
waiting on a server response. tlle CONTENT

of user Jata.

Sometimes you’ve got to do more than just see how many characters a string
is, or make sure an entry is really a month of the year. You may need to check You neeJ

data against your database to prevent duplicate entries, or run a computation

that involves other programs on your network. BOTH tyPes
O

In those cases, you’re validating the content of user data. And that’s not

something you can usually do at the client. You'll need to send the data to O‘[ Vall({ation tO
your server, and let programs on the server check out the data for validity.
keep bad data

Validate the content of user data on the server. out 0{ your aPPS
You'll need your app’s business logic to see if the
content of user data is acceptable. Use server-side aﬂd c[atal)ases.

programs to let users know of problems with what
they’ve entered.

420
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forms and validation

We need to validate the FORMAT of the
data from Marey’s enrollment page

Let’s take another look at what we need to do to validate Marcy’s page. For each
field, we’re actually just validating the format of the data. That means we should
be able to do pretty much everything we need using JavaScript:

Heve's our lisk of
validation vct\uwemcv\{s

This isnt a

num\)ﬂ: b“&
it'sina format

we tontrol via
selett boxes:

First name This should be a required field. ... ...
Nawes should only have letters. ...

Last name This should be.a required field. ...
Nawes should only have lefters. ...

E-Mail This should be a required field, ...
We also. need to make sureit’s. ... .
formatted like.an e-wail,.......................

. We ve 59-{:
Bn't]uJay birthey in
E Consistent
ormat b
Years 0{ Yoga using XH'IZM[_

SC'CC‘t bOXCS.

.Mavbe we heed .a.lmqthllmn? ..............................

Marcy said we don’t
need to require 3

Exercise

birthday, bio,

) bio, or
Years they've b::n ‘
Plrad',lcma yoga.

We can use JavaScript to validate the format of all of these
fields, but what exactly would you do next?

you are here » 421
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don’t repeat

So I've been looking through these validation
requirements, and I don't think this should be
too hard. We just need to build a bunch of event
handlers, one for each field on the page.

Joe: Like checkFirstname () and checkLastname (), right?.

Jim: Right. Then we just register each event handler to the right
field, and boom, we’re good to go.

Joe: Perfect. So let’s—

Frank: Hang on a second, guys. I'm not sure that’s such a good
idea. Aren’t we doing the same checks on several different fields?

Jim: You mean like making sure a field has a non-empty value?
Yeah, that’s... ummm... first name, last name, and email.

Frank: Right. But aren’t we going to be repeating code in each one
of those event handlers if we’re doing the same checks for different
fields?

Joe: You know, he’s right. So maybe we need to have utility
functions, like fieldIsFilled (), and we can call those

from each event handler. So checkFirstname () and
checkLastname () could just call fieldIsFilled () to see if
those fields are empty.

Jim: Oh, that is better. So come one, let’s get—

Frank: Wait a second. I still think we can do better. Why do we
even need a checkFirstname () function?

Jim: Well, duh, that’s got to call all the utility functions.

Joe: Hey, hang on, I think I see what Frank’s getting at. What if we
built the utilities to take in a field, and do their check?

Jim: But you’d still need something to call all the checks for each
field. Like I said, checkFirstname (), or whatever...

Joe: But can’t you assign multiple handlers to a single field?

Frank: That’s it! So you could just assign each validation function
to the field it applies to. Like this...
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forms and validation

Pon’t Repeat Yourself: PRY

One of the core principles in software design is called DRY: don’t repeat
yourself. In other words, if you write a piece of code once, in one place,
try to avoid writing that piece of code again in some other place.

When it comes to validation, that means we shouldn’t write code that
checks to see if a field is empty in two (or more!) places. Let’s write one
utility function, and then use that function over and over again:

This Func{:ion is
9enevie.
£ canbe applieg 54 an e,vcni:,&

function fieldIsFilled() { handler £, any Field

if (this.value == ""
HE(ehie vaine o \ Cheek 4o see if the field

// Display an error message has no value.-
} else {
= _and then display an ervor

// No problems; we're good to go
or let the user tontinue.

Now you can assign this handler to several fields, for instance in an
initPage () function:

document.getElementById("firstname") .onblur = fieldIsFilled;\ Eccausc ‘Flt'dlsFi“d()A isn't
ied to a particular field, it

ean be used as 3 handler for

document.getElementById ("email") .onblur = fieldIsFilled;é—/ Vv\ul“:if’le ‘picld;

document.getElementById("lastname") .onblur = fieldIsFilled;<——

Dont Repeat
o ) Yourself
There’s a pretty big problem with

If the same code exists \ - fieldIsFilled(). Can you figure out
in two places, it’s easy Xercise what itis, and fix it?

to change one bit of code and |

forget to change the other. By only

writing code once, your app will be Hint: You might need another JavaSevipt
easier to maintain, as well as more file 4o eorveet the problems with ’
modular. Don’t repeat yourself! fieldIsFilledO).
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remember this?

This looks good, Jim, but I think there might be
problems down the line, especially when you start
assighing multiple handlers like this to the same
object on a page.

Jim: What do you mean? I tried it out, everything works
great.

Frank: But you're only assigning a single event handler
to each field, right?

Jim: Right. And we’ve got our utility function,
addEventHandler (), ready for when we need to
add more handlers. So I'm all ready to handle multiple
browsers and that whole addEventListener/
attachEvent thing

Frank: But you're using thisin fieldIsFilled()...

Jim: Sure. What's the big... oh. Once we use
addEventHandler () —

Frank: —this stops working. That’s the problem.
Did you find the problem in fieldIsFilled()? If you assign multiple handlers to a field, you'll need
. to use addEventHandler()... and as soon as you use that function, the “this” keyword no longer
RC|§Q works in your handlers. Here’s how we fixed the problem.
SoLution "
- We'll get an event ob\‘)ct{’. whcrf our utility
function fieldIsFilled(e) { ‘Cunc{‘,ion, addEvcn{:HandlcrO, is used.
var me = getActivatedObject(e); < — “zlg :‘,c.Cd,Jw gc_fc the activated object since
if (me.value —— ") | hI-s isn't veliable with multiple handlevs
// Display an error message VCS'S{CVCd to the same «Cicld
} else {

// No problems; we're good to go
N i ill vive utils.is, which is
) This tode will req 3
wheve we have 5c£Ac£iva{cd053cL£() and
addEventHandler() eoded.
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Q,: Why do we need to use multiple
event handlers again?

A: Because we're building a handler

for each type of validation function, like
checking to see if a field’s value is empty or
if a value is in an email format.

So for a single field, there might be several
of those utility functions that should be
assigned. For example, the firstname field
shouldn’t be empty, but it also should only
contain alphabetic characters.

Q- So since we’re using more than one
event handler, we can’t use this?

A: Indirectly, yes. Beceause we

need multiple event handlers on

some fields, we'll need to use the
addEventHandler () utility method
we wrote inutils. js earlier. And
since we're using that approach to register
handlers, we can't use this in those
handlers.

therejare no °
Dumb Questions

Q- Wouldn't it be easier to use

a shell function for each field, like
checkFirstname(), and then call each
individual validation function from that?

A: Not really. Switching from this to
getActivatedObject () isn'ta
big deal (especially if you've got a set of
helper functions, like we doinutils.

j s). Besides, we'd need even more
functions. In addition to the validation
functions, we’'d need a wrapper for each
field that just connected the field to all of its
handlers.

Q: | don’t think | got that DRY thing.
Can you explain that again?

* Sure. DRY stands for “Don’t Repeat
Yourself.” DRY is a pretty well-known
software design principle. DRY just
means that you want a single piece of
code appearing in one single place. So if
you're checking a field for an empty value,
you should have that code in one place,
and other pieces of code that need that
functionality then call that single bit of code.
If you follow DRY, you never have to change
one piece of code in more than one place in
your scripts. That means your code ends up

being easier to change, maintain, and debug.

You can check out Head First Object-
Oriented Analysis and Design for a lot more
on DRY and other design principles.

validation

Q,: And how does DRY fit into Marcy’s
Yoga app?

A: Well, each of our validation functions

is a single bit of code, in a single function.

If we put that code into individual handlers,
we might have duplicate code. So
checkFirstname () might have

code that checks for an empty field, but
checkLastname () might have the
same code. If you found a better way to do
that bit of functionality, you'd have to make a
change in two places—and that violates DRY.

Q,: So you never repeat code, no
matter what?

A: Every once in a while you'll have to
violate DRY, but it's pretty rare. As a general
rule, if you work really hard to follow DRY,
you'll have better designed code. If you've
tried but can’t manage it, then don’t worry
too much. The point is to try your best to not
repeat code, as that makes you design and
write better code in the long run.

Code that doesn't

repeat itself is
easier to c]nange,
maintain, and c[e]oug.

Always try and
write DRY code!
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validate formats

Let’s build some wmore event handlers

fieldIsFilled () was pretty simple. Let’s go ahead and write code
for the other event handlers we’ll need. We can build each just like
fieldIsFilled(): using getActivatedObject (), we can figure
out the activated object, and then validate the format of the field.

function fieldIsFilled(e) {
var me = getActivatedObject (e);
if (me.value == "") {
// Display an error message
} else {
// No problems; we're good to go

) This lzndlcr theeks an email format 1o make
sure it's name@domain.tom (or .orq, .
function emailIsProper (e) { ﬂ/— re

var me = getActivatedObject (e);
if (/A \w\.= N1+ [\w=]1+(\.\w{2,4})+$/.test (me.value)) {

// Display an error message \
} else { This is the veqular expression
// No problems; we're good to go for ChCCkiV\S email ‘Fo\rma{:s from
} Head First JavaSeript.

We'll work out what tode we

need for when there ave exvors
d when there arent any

;:ob‘rc"\s n \')us{: a little bit. For

now, we £an use these tomments.
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forms and validation

This handler thetks a field 4o see if it only

(‘ tontains letters: Lrom a—z, tase—insensitive.

function fieldIsLetters(e) { [\ Here’s another reqular expressi
€ssion.

var me = getActivatedObject (e); represents 4| havacters

var nonAlphaChars = 7/ ["a-zA-%]/; that are NOT between 3
if (nonAlphaChars.test (me.value)) { z or Ao Z. S 4l non—
// Display an error message a'P"abtfimaracfﬁs,
} else {
// No problems; we're good to go I any of these mh_a\Ehab)z{iL
} ield's value,

thavatkers ave in the
| he value isn't all letters.

T fldisen

function fieldIsNumbers (e) {
var me = getActivatedObject (e);
var nonNumericChars = /[*0-9]/; &— This expression grabs all characters

if (nonNumericChars.test (me.value)) { NoT (usihg the 4 SYmboD in the
// Display an error message numbers O H‘"’"ﬁh 9
} else { I

// No problems; we're good to go

For a lot more on vegular expressions,

theek out Head First JavaSeript

_ Q@jﬂ Your pencl

Now that you've got event handlers, can you write initPage()
for Marcy’s app? Create a new script and save it as enroll.js. Add
the event handlers above and your version of initPage(). Then
reference enroll.js and utils.js in Marcy’s XHTML.

Try and load the enrollment page. Does it validate your entries?
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avoid

_ ncil
@LPN ywﬁ:ll;r’fion

window.onload = initPage;

function initPage() {

addEventHandler (document

addEventHandler (document

addEventHandler (document.
addEventHandler (document.
addEventHandler (document.

addEventHandler (document.

Your job was to build an initPage() function for Marcy’s yoga page,
and use the handlers on the last two pages to validate user entry.

~-we want to validate when wand £
users move out of the field.. 355?57\ é;‘:”z; v;e’
ndler

\C‘ for the fielg

We gct each field..

\

getElementById("firstname"), "blur", fieldIsFilled); 2
getElementById("firstname"), "blur", fieldIsLetters);
getElementById("lastname"), "blur",

fieldIsFilled);
fieldIsLetters)z
fieldIsFilled) ;
emailIsProper) ;% ‘3

Several fields have multiple
handlevs assigned.

T

getElementById("lastname"), "blur",

.getElementById ("email™), "blur",

.getElementById("email"), "blur",

428

You said to test these, but how? Right
now, we just have comments for when
there's a problem... should we put in
alert() statements to let the user know
when there's a problem?

An alert() stops EVERYTHING... and
users don’t like to stop.

Using an alert () is pretty heavy-handed. That little
popup brings everything on the page to a crashing halt.
Earlier, we used some icons to let the user know what’s
going on. But there was a problem with that approach,
especially if you try and apply it to what we’re doing
with Marcy’s page.

Why doesn’t a simple approved or denied icon

work for Marcy’s page? What would you do
differently?

Chapter 11. forms and validation
Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782
Print Publication Date: 2008/08/26

Publisher: O'Reilly

Prepared for Ann Cherkis, Safari ID: maottw@gmail.com

User number: 1673621 Copyright 2008, Safari Books Online, LLC.

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

otherwise violates the Safari Terms of Service is strictly prohibited.



Chapter 11. forms and validation Page 23 Return to Table of Contents

validation

I think we need to tell users what the problem
is with their entries. There's a big difference

between not entering anything into a field,and not
using the right format, like for an email. A big red
"X" doesn't help much in figuring out what's wrong.

Jim: That makes sense. So for each error, we can
just display a message related to that error. Like,
“Please enter a first name” or “E-mails should be in
the format name@domain.com”.

Frank: Yeah. That seems a lot more user-friendly.
Joe: But that won’t be so easy—.

Frank: Right, you see it, don’t you?

Jim: What?

Joe: Well, we moved to generic handler functions.
Those functions don’t know about which field
they’re testing, so they won’t know what error
message to display.

Frank: Yeah. We need some way to have a set
of error messages associated with each field. And
then figure out a way to look up the right error
message.

Joe: What about the activated object? We've got that in our handlers, so what
if we use the object to look up an error message?

Jim: Hey, I've got an idea. Can we just have some sort of name/value thing,
where there’s a name of a field, and the value for that field is an error message?

Frank: I like that... I think that would work. So we lookup the error based on
the name of the field, which we’ve got from the activated object.

Joe: But aren’t there multiple problems that can occur for each field? We need
more than one error message per field.

Frank: Hmmm. So we need a key for each field, and then a set of errors and
corresponding messages for that. Right?

Jim: How the heck do we do that in JavaScript?
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json’s

RETURN of SON of JavaScript

In the last chapter, server-side programs used JSON to represent complex

object structures. But JSON isn’t just for the server-side! Anytime you

need to represent name-to-value mappings, JSON is a great solution:

This is the vaviable name
-Cor this ob\')cd:«

C> itemDetails = {

migr .

id is “itemShades.”

P

"Yoko Ono's sunglasses.
258.99,

"itemShades",
"description"
"price"
"urls" ["http://www.beatles.com/",

"http://www.johnlennon.com/",

"http://www.yoko-ono.com/"]

The value ‘(:o\r i{‘,CMDc{;ails.

urls is an avvay values.

The value of a property can be another
JavaScript object

You've already seen properties have string values, integer values, and
array values. But a property can also have another object as its value,
again represented in JSON:
itemDetails = {
"id" : "itemShades",

"description" "Yoko Ono's sunglasses.

"price" 258.99,

"urls" : {

Cwly brates sianal

5"3 Nasd - w.

another och::{: value. singer-url":
"owner-url":

} You ¢an \)us{: “tack on”

another dot oPcrabv to

~—7 "band-url": "http://www.beatles.com/",
"http://www.johnlennon.com/",

"http://www.yoko-ono.com/"

The value for itemDetails.

This Lime, the value of the
wels property is another
o, JSON-vepresented object.

e

itemDetails.urls.band-url

itemDetails.urls.singer-url

\/‘TGmDetaHs.url@wner-url

9et to these nested values. \/
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forms and validation

JSON Magnets

Can you use all the magnets below to build a set of mappings?
You should have each field represented, and for each field, a set of
mappings from a specific type of error to a message for that error.

| Only letters are allowed in a first name.

l Please enter in your e-mail address. i

st name.

letters

Please enter in your first name.

rm ' name@domain.com’ .

-mail in the fo

Please enter your e

required

Only letters are allowed in a la

required
Please enter in your last name.
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exercise solution

JSON Magnet Solutions

Can you use all the magnets below to build a set of mappings?
You should have each field represented, and for each field, a set of
mappings from a specific type of error to a message for that error.

warniv?s is the variable
name +or the ovevall object.

\/ Thevre's sycc‘nﬁic evvor message

for eath field, and for eath

C Warning for that field.

n| required - Please enter in your first name. .
! 4

" " Only letters are allowed in a first name.

Please enter in your last name. .

var warnings L_ {

n  firstname g

r

Theve's a top—
level mapping
for eath field b
that we have \_ "
validation on.

Only letters are allowed in a last name.

"

: l Please enter in your e-mail address i
Lo e ———

in.com’ .
-mail in the form ’ name@domalin

Please enter your e

d—\CVC\
9 for eath tyre
of ecvor that can

happen on each field

Theve's 3 seton
maYY\“
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forms and validation

Let’s warn Marcy’s customers when
there’s a problem with their entry

With a warnings object full of useful messages, we can add warnings to
Marcy’s page. Here’s what we’ve got in each event handler validation function:

o The field, via an activated object, that we need to validate.

9 A specific type of problem that occurred (for example, we know
whether a field was empty or invalidly formatted).

Based on that information, here’s what we need to do in our warning:

o Figure out the parent node of the field that there’s a
problem with.

e Create a new <p> and add it as a child of that field’s parent node.

9 Look up the right warning, and add that warning as text to the new <p>,
which will cause the browser to display the warning on the form..

Here’s a warn () function that handles this for Marcy’s form:

‘\n owr ha»\d\cr ‘Cunc‘l’,\ov\s,

‘f—\ < the field This evaluates the stvin
é/_/ we £an pass n " ! 9
- blem. hat matehes the fi
function warn(field, warningType) { and {-,\1\78 °£ fre ¢ and wa\rninse-sﬁ\/‘;: eld

var parentNode = field.parentNode;
var warning = eval('warnings.' + field.id + '.' + warningType);

if (parentNode.getElementsByTagName ("p").length == 0) { This thetk is fo see £
' fheve's alveady 3 <p> that
we tan add the warning to.

var p = document.createElement ("p");

field.parentNode.appendChild (p) ;

if—- {.f not, ev
var warningNode = document.createTextNode (warning) ; and fc)xt ca‘t; a E‘WJF)
hode wi he
p.appendChild (warningNode) ; 'iﬂhf warning.
} else {

var p = parentNode.getElementsByTagName ("p") [0]; )
= This “else” is for when
theve's alveady 3 <p> to

h add the warning to.

I£ theve's a problem, make
sure the “Envoll” button
can't be ¢tlicked.

p.childNodes[0] .nodeValue
}

document.getElementById ("submit") .disabled = true;

warning;
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use json

[l

[l

Eieac_iSe

We've done a lot over the last few pages, and before you test everything out, there are several
steps you need to make sure you've taken. Here’s what you need to do:

Add the warnings variable from page 432 into your enroll.js script. You
can put the variable anywhere outside of your functions, at the same
“level” as your window.onload event handler assignment.

Add the warn() function from page 433 into enroll.js, as well.

Update each of your validation functions, like fieldlsFilled() and

fieldlsLetters(), to call warn() when there’s a problem. You should pass
the warn() function the activated object, and a string, like “required” or
“format." You can figure out which strings to use for the warning type by

looking at the values in the warnings variable on page 432.

Q} How does warn() know what field
it's adding a warning message to?

- Each validation function knows
what field it's validating, because of
getActivatedObject (). So
when the handler function calls warn (),
that function passes the activated object on
towarn ().

Q: And what about the warning type?
Where does that come from?

- The warning type is specific
to the event handler function.
fieldIsFilled () would have a
warning type of “required,” because that's
what that function is essentially checking for:
to see if a required field has a value.

434

therejare no
Dumb Questions

Each handler should pass on a warning type
that matches one of the pre-defined values
from the warnings variable, like “required” or
“letters” or “format.”

Q,: What's all that parentNode stuff?

A: We want to add the warning just under
the actual input box. If we get the parent

of the input box (the field), then we can

add another child of that same node with
the warning. The result is that the warning
message becomes a sibling of the input field
itself... and displays right under the field.

Q,: And the warning message is from
the warnings variable?

A: Exactly. We put that message in a
<p>, as a child of the field’s parent node.

Q,: What’s going on with that eval()
line? That’s a little confusing to me...

A: First, look at what's being evaluated:
'warnings.' + field + '.'
+ warningType. That might come out
to ‘warnings.firstname.required’ or warnings.
email.format'. Each of those maps to an
error message, which is what we want.

So to evaluate the expression
'warnings.firstname.
required', weruneval () onthat
expression. The result is the matching error
message, which we can then show on the
enrollment form.
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Test Drive

It’s time for more error counting.

Make sure you've done everything on the checklist on page 434, and then

reload Marcy’s enrollment page. Try out several "bad" combinations of data:
skip entering a value for a few fields, enter in a bad email address, try numbers in
the name fields. What happpens?

Yaga for Programmers,

A 4 B e fwww. headfirssabs com/books) hajaxichd | isignue | ¥ Gl a

ym FRUGRAIERS L

oga

First Name 30boy95

Brly bl tersdre alforerd i a firl Aeme

Enroll

This Liest name has Last Hame

Plrans st iy laid e,
numbers, and tan _ i
onl\f have letters. Email hwww cowsaonesld.com

Pirase enter your .meil in the farm
‘namesmsin com

T Birthday .
here’s no value for
the last name Lield. Years of Experience | --

Biography

This email addvess

. 1
iswt an email, it's a
domain name.

RANN
‘PQWEWR

How can we figure out when all fields are valid, and
it's safe to allow users to click "Enroll"?
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eval() isn’t always bad

Wait a second... we spent all that time last
chapter talking about how dangerous eval()

is. And now we're using it again? Haven't you
been paying attention?

eval() is safe to use when you CONTROL
the data you’re evaluating.

In Chapter 10, we were evaluating data from a server-
side program. We didn’t write that program, and
weren’t even able to look at the source code. That
makes that code unsafe to evaluate. We just weren’t
sure that the code would be valid JSON, and would be
safe to run on a user’s browser.

But with the warnings variable, we created the code
we’re evaluating. So there’s no danger. In fact, we can
test things out, and if there is a problem, we just make
a change to warnings. So it’s perfectly safe to run
eval () on code you're in control of.

eval ('warnings.' + field.id + '.' + warningType);

eval ('warnings.firstname.letters"');

"Only letters are allowed in a first name."

Thevre's nothing unsafe about this
eval() line beeause we eontrol the
vaviable it evaluates.

onEEygg

Only letters are allowed in a first name.
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forms and validation

If you don’t warnl(), you have to unwarnl)

There’s one big problem with Marcy’s enrollment page: how do we get rid
of those error messages when there’s mot a problem? Here’s what our error
handlers look like right now:

function fieldIsFilled(e) {

var me = getActivatedObject (e);
Thc warn() funetion Lakes tave

of displaying errors on the form.

// Display an error message
warn (me, "required") g Bobbvgg

} else {

if (me.value == "")

Only letters are allowed in a first name.

// No problems; we're good to go

! A\

} £ 4heve’s not a problem, we need
4o remove any evvror messages.

IF there’s a warning, get rid of it

Let’s build an unwarn () function. The first part is pretty simple: for the field
that’s passed in, we just need to see if there’s a warning. If so, we can get rid

of the warning. If there’s not a warning, we don’t need to do anything: We only need o
rémove 3 wa!rnlhs vp
function unwarn(field, warningType) { m there’s at least one
if (field.parentNode.getElementsByTagName ("p").length > 0) { <p> with a warmns
var p = field.parentNode.getElementsByTagName ("p") [0]; a|ready n Flatc

var currentWarning = p.childNodes[0].nodeValue;

Figure out Wh‘d‘
type we've
if (currentWarning == warning) { \ j\ Wa"gt\glnglzor
unwarn
field.parentNode.removeChild (p) ; We only vemove a wavning if
it matehes the warning Type
Passed in to unwarn().

var warning = eval ('warnings.' + field.id + '.' + warningType);

[£ the warning types mateh,

vemove the warning.

unwarn() isn’t complete yet. The function still needs to figure out if the Enroll button should
N be enabled or disabled. Can you write code that figures out if there are any warnings being
E!-QRQISQ displayed? If so, Enroll should be disabled; otherwise, users can click Enroll to submit the form.

‘9} ¢ abed uo si afied juswjjous sy} 1o} TNLHX Y} ‘Joysalial e pasu noA i :JuiH
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exercise solution

unwarn() isn’'t complete yet. The function still need to figure out if the Enroll button should be
. enabled or disabled. Your job was to write code that figures out if there are any warnings being
?«Q\Se displayed? If so, Enroll should be disabled; otherwise, users can click Enroll to submit the form.
50 A Y
oLution

function unwarn(field, warningType) {

if (field.parentNode.getElementsByTagName ("p") .length > 0) {

var p = field.parentNode.getElementsByTagName ("p") [0];

var currentWarning = p.childNodes[0].nodeValue;

var warning = eval ('warnings.' + field.id + '.' + warningType);
if (currentWarning == warning) {
field.parentNode.removeChild (p) ; R
} ﬂl {:Ec <P> warnings are childven
<tieldsets elements, so let's
) get all those <Fieldsets’s.

var fieldsets =

document.getElementById("content") .getElementsByTagName ("fieldset") ;
for (var i=0; i<fieldsets.length; i++) {

var fieldWarnings = fieldsets[i].getElementsByTagName ("p") .length;

" et gutmsamanta N For eath <‘c‘|c\dsc{:>, we
tan see ik theve ave any

document.getElementById("enroll") .disabled = true; s
<p> ehild elements.

return; q\k_‘ \I} theve are any wavvjin‘},s,
| and vewm .
} disable Ervol This is equivalent to seeing if
} theve ave any warnings sinte
document.getElementById("enroll") .disabled = false; é each warning is in a <P>
}

I£ theve aren't any
warnings, the Lorm is
okay... enable Envoll.
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forms and validation

Test Drive

Turn warnings on AND off.

Time to take the enrollment form for another test drive. In each of your
validation handlers, add a line that calls unwarn (me) ; if there’s not a
validation problem. Looking pretty good, right?

‘ Evvors show up when the
'L data’s invalid...

Envol L — <but vanish when the

Crrors are Lorreeted.

The Envoll
button is
enabled now
that all the
data’s valid.

you are here » 439

Chapter 11. forms and validation

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 11. forms and validation Ppages4 Return to Table of Contents

validation

Are you kidding me? All this for a little
validation on the client-side? This is a little

ridiculous, isn't it? Besides, where the heck is
the Ajax?

Validation is hard, thankless work... and
EVERY application needs validation.

Getting data right on a form is often boring, and takes
a long time to get right. But, validation is incredibly
important to most customers. Take Marcy: without
good data, she can’t enroll people in classes, she can’t
send out mailings, and she can’t get new business.

Multiply that by all the web apps that you're getting
paid to develop, and validation becomes critical.

And while Marcy’s enrollment form isn’t making
asynchronous requests, it’s still a web application that’s
typical of the things you’ll have to work on as a web
developer. Not many programmers can make a living
only working on asynchronous requests.

So take the time to get validation on your pages right.
Your customers will love you and their businesses will
flourish... and that means more work, better paychecks,
and less middle-of-the-night, “It’s broken!” calls.

Every application
needs validation!
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validation

Below is Marcy’s database and the problems we found way back
on page 410. Next to each problem, make a note about whether
your changes to the enrollment form have fixed that problem yet.

firsthame lastname email bday yrs bio

Susan Smith ss@myjob.com |1 January 0 I’'m a systems
analyst

Bob Brown August 300 5

Susan Smith ss@myjob.com |1 January 0 I'm a systems
analyst

FOb#2938 View my porn
for free!!ll
192.72.90.234

Jones Jane www.myjob.com

Gerry MacGregor mac@myjob March 23, 99

1972
Mary mw@myjob. I've been doing
com yoga for 12

years

Bainfield bb@myjob.com | 5-27-69

1. Susan Swith is registered tWiee. ...
2. Bob Brown didwn’t.give. his email address...................................................
3. The.F0b#2938. endry.is.spam, mot areal elient.. ...
4. {ane Jones eutered.in a website URL, not.an email address.............................
5. Gerry. Macéreqor’s email isn’t valid... he probahly left off .comor.ora.................
6. Gerry MacGregor. couldn’t have heen. practicing. yoga. for. 99 years..........................
7. Mary didn’t enter.inalastwame.................................
8. Everyone’s. using.a different. format for. their hirthday...................................
9. There’s information missing. for.Jane.Jones, Bob Brown, and Bill Bainfield................
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lots of improvement

harpen your pencil
B snllltiﬂﬂ We've added a lot of validation... but what problems have we
really solved? Your job was to figure out what problems our

validation is preventing.

firsthame lastname email bday yrs bio
Susan Smith ss@myjob.com |1 January 0 I'm a systems
analyst
Bob Brown August 300 5
Susan Smith ss@myjob.com |1 January 0 I'm a systems
analyst
FOb#2938 View my porn
for free!!!!
192.72.90.234
Jones Jane www.myjob.
com
Gerry MacGregor mac@myjob March 23, 99
1972
Mary mw@myjob. I've been
com doing yoga for
12 years
Bill Bainfield bb@myjob.com | 5-27-69

We don't have anything

K— 4o handle this \/ct'
1. Susan Swith is registered twiee. ... R;;};‘;:;".'. fields are
now.
2. Bob Brown didn’t.give. his ewmail address....... =T W
o P \ Our ‘Forma{:{ing

3. The FOb#Z2938 entry is spam, not a real client.
4. {ane Jones entered.in a website URL, nof.an email address....... =\
5. Gerry Macéregor’s email isn’t valid... he probahly left off .comor.ora.. ...~ ..
6. Gerry Mac6regor. couldn’t have heen. practicing. yoga for. 99 years.........~..... /...

vequivements for
names and emails

take cave of this.

The XHTML

7. Mary dide’t enter inalastmame..... . thanges to the page

8. Everyone’s using.a different format. for. their hirthday......... < . ... keep ﬂ‘“‘ from
otlurving.

9. There’s information missing. far Jane Jones, Boh Brown, and Bill Bainfield...............

10 (‘\\_/_ BC'&WCcn

L Marey's upd
¥equirements aZd ::r e
validation, 4

IS is ho 'Ohsﬂ"

a PVOb’em.
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Puplicate data is a SERVER problem

The only problem we’ve got left is when someone enters in their
information twice, like Susan Smith on the last page. But it’s going to
take a server-side program to handle that sort of problem... the server
would need to take an entry, and compare it with existing entries in
Marcy’s customer database.

Web Page Web Server Database
.
>
S RR———
FOb#2938 T n
T
Gerry MacGregor mac@myjob March 23, 99
/B ﬁ Mary mw@myjob. I've been
& ..but it takes the server—and
. )
Our validation its aceess to Marey's database—
handles formatting.. to ensure data consistency. The only way to ensure

data tonsisteney is to thetk
the turrent entries before

You could do this with an asynchronous request... adding a new one.

Suppose we build a server-side program to take a user’s information,

and check Marcy’s customer database to see if that user already existed.

We could request that program using an asynchronous request in our S . IS
JavaScript. Then, once the server returned a response, we could let the ometlmes, it's LQSt

user know that their data’s been accepted. 1o let tlle server

..but what’s the benefit? handle problems

The only problem is that there’s nothinig for the user to do while they’re syncl\r OHOUSlYo
waiting. We’re probably using at least their first name, last name, and
email to check against the database, so at most, a user could keep
entering in their birthdate and bio. But even those aren’t required fields...

Not every web app

It’s really better to let the server check the user’s information when the

user tries to enroll, and issue an error then. Since duplicate users aren’t neec[s asynclnﬂonous
a huge problem right now, you're better off saving a ton of extra code,
and simply letting the server handle reporting a problem to the user. rec[uests anc[ responses!
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another satisfied customer

So we're done now, right?

That’s right. We've handled all of Marcy’s validation problems, and she’s
going to have her server-side guys take a look at preventing duplicate
data. In fact, let’s see how Marcy likes her new enrollment page...

Wow, this is fantastic. I've been
getting twice as many signups every week
since going online, and I'm not getting
any weird data problems. Care to sign up

yourself?

Ann Hega for Programmen

& T4 B e e e Byl oo o s el an ce L gnea l ¢ L

0

Years of Experience |lsit tham L =)

wEo's gething
uming Tany lerten's

Another web Programming success

story to add 4o your portfolio.
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12 post requests

*
Paranzgia: It’s your friind
X

Someone’s watching you. Right now. Seriously.
Freedom of Information Act? Isn’t that called the Internet? These days,
anything a user types into a form or clicks on a web page is subject to
inspection. Whether it's a network admin, a software company trying

to learn about your trends, or a malicious hacker or spammer, your
information isn’t safe unless you make it safe. When it comes to web

pages, you've got to protect your users’ data when they click Submit.

this is a new chapter 445
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spam... again!

There’s a villain in the movies

Just when we thought that we’d solved all of the web world’s problems, it
looks like one of our earlier customers is back... and he’s not happy.

T've got issues. I'm starting to get
customer complaints... they're all getting
spammed, and they think it's because they

registered for my movie review site. This is your
code... you better fix it!

Your code... your problem!

Mike, of Mike’s Movies fame, has another problem.
It doesn’t seem like his customers getting spammed
is really related to the registration form we built for Y
Mike, but since we built that form, he’s blaming us.
Welcome to web development.

So what do you think is going on? Is it possible
that spammers are getting Mike’s customer email
addresses because of something we did—or didn’t
do—on the enrollment form?

Remember Mike? Wc
builk his movie veview

‘rCS'Is{'xa{lO'\ page:

=)
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post requests

What's going on with Mike’s registration page? Do we have
anything to do with his customers getting spammed?

Below is Mike’s page and server. Your job is to draw all the
interactions between them. Be sure to include what’s passing
between the web page and the server.

Don't worry about the sycti‘(:ics
of any particular user. Just write
what Lields and data is being sent
back and forth.

Web server

Registration page

Do you think we have anything to do with the problems that
Mike’s customers are complaining about?
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exposed addresses

harpen your pencil
b s,glution Your job was to draw all the interactions between Mike's page
and server. Be sure to include what'’s passing between the web

page and the server. Here’s what we came up with.

For usernames, We send 3

username, and 56{', back “o\(a\/ >

or “denied” Lrom the server.

username=jjenkins

We send passwords, and get back
“okay” or “denied” here, too.

username=jjenking
\ password=iheartalba / Web server
Registration page ewail=jjemac.com
(other request params)
. ith an
e e .
Sorm data 3s reaest paraTe fé </htm

..and the server sends back XHTML
an XHTML Fvagmcn{ with a

onfirmation message and some links.

Do you think we have anything to do with the problems that
Mike’s customers are complaining about?

Maybe! We're sending the user’s email across. .. _ |y . .ajbe Mike's probler IS

. . ) -(:au\{’.-
the network... is that safe? Can someone get somekhing that's owe codes
that ewail and spaw that user?
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post requests

GET requests send request parameters across
the network as clear text

We’re using a GET request to send all of a user’s information to the server:

vegisterlser() sends 3

U .
6\ user’s information using an

function registerUser() { asthhronous rcqucs{.
t = setInterval ("scrollImages()", 50);
document.getElementById("register") .value = "Processing...";
registerRequest = createRequest();
if (registerRequest == null) {

alert ("Unable to create request.");

} else {
var url = "register.php?username=" +
escape (document.getElementById ("username") .value) + "&password=" +

other request parameters...;

registerRequest.onreadystatechange = registrationProcessed;

registerRequest.open ("GET", url, true);

registerRequest.send(null) ; \
}

Here's where we tell the
vequest ob)cd: 1o use a QGET

method for sending 4he vequest:

Clear text is text... in the clear!

When parameters are sent using a GE'T request, those parameters are just text
moving across the network. And that text is sent én the clear. In other words,

anyone listening to your network can pick up that text.

Registration page

username=jjenking
— password=iheartalba
email=jjemac.com
(other request paraws)

)

This information is ¢lear

. . fr . { ’ :
‘)us{: F,am old text ﬂyihg ﬁeiﬁs
70U Page and the server. Anyone
€an vead this text. e

Web server
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post sensitive data

POST requests PON'T send clear text

What we need is a way to send that same data, but to avoid the data
going across the network as clear text. That way, people can’t snoop
around and find Mike’s customers’ email addresses. That should take
care of his spam problem once and for all.

Fortunately, that’s just what POST requests do. They send their request
data in a different way than GET does. Let’s take a look:

GET requests send data in the request URL

GET requests send data to the server as part of the request URL,
using request parameters that are part of the actual URL.

register.php? Yes, I 'd like to sigh up for
reviews. My name is John Jenkins, my
email address is jj@mac.com, and I love
action flicks. My favorite is Casino Royale.

o (0]
i A th
4 nyone with a ¢hea
: ‘lf‘b network sniffer ca: get
\§ 5 this information from a
tustomer’s vequest.
|
¥ register.php?username=jjenkins&password
=iheartalba&firstname=John&lastname=Jen
kins&email=jj@mac.com&genre=action
[n a GET vequest, data for —_—
he sevver is sent as part This URL ¢an get
of the vequest URL- pretiy long... - '
The sevver—side SL‘ri\"(',
veads the data Lrom the
vequest pavameters and
adds the tustomer to
¥ [n an actual vequest, lots of the special characters Mike's customer database.

in this URL would be encoded by the JavaSeript
eseape() function. We've lefL it unentoded, though, to
make it a little easier to understand.
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post requests

POST requests send data separate from the request URL

In a POST request, data that has to be sent to the server is kept separate
from the URL. So there’s no lengthy URL with data in it, and no clear text
customer data is sent over the network.

register.php? I have the
customer's name, email, and
movie preferences. I'm sending

o o them over via POST, OK?
|
‘ iq“ Daf& sent Wj{;{:h 3
) _ reques isn"t d
’ — Part of the request \-
8 URL. -
- L g n,
register.php > | ,
- f——.—q
e 2 The server oets 71
PO?: | &—\ the rct\uts{? and
. ; In a PogT request, Lthe unentodes the -
\ - data for the g, o e POST data.
c.m:odcd and sent gl
vith the request, but if’s
separate hrom the 1z, The server—sid
seript adds the
Customer’s data 4,

Mike's database.
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servers unencode post data

The data in a POST request is
ENCODEP until it reaches the server

Once a web server gets a POST request, it figures out what type of data it has received,
and then passes that information on to the program in the request URL.

Since this is a POST vequest, there’s
no data in the actual vequest URL.

[

register.php

Web server

f

The server {'.akes fhe
data from the request

and turns it into
some'l:hing 3 server—side

The sevver opens

up the Post Program ¢an yse.
vequest and 7
detodes the
vequest data.- \
username=jjenkins j
.whieh, for Mike's password=iheartalba
movie page, is the firstname=Joh1:\
customer's information lastname=Jenkins
and their movie email=jj@mac.com
?rc-c:rcntc& genre=action
favorite=Casino Royale
L—Z tastes=Action, action, action!

The sevver Linally

passes he data on to ",
the orig)'ma\ program &
vequested in the RL: —— =

register.php
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therejare no
b Questions

Dum

Q,: So POST requests are more secure than GET requests?

A: Yes. There’s one additional step that goes into packaging up
POST data: the data is encoded in the browser and decoded on

the server. Still, decrypting POST data isn’t foolproof. Determined
hackers can unencode your POST data, although it takes a lot more
work than grabbing request parameters from the URL of a GET
request.

If you really want to secure your request, you'll have to use a secure
network connection, like SSL. But that's a little beyond what we're
covering in this book.

Qj So if POST is still insecure, how will that help Mike’s
customers?

A: Most spammers are looking for the easiest targets possible.
Most of the time, a single bit of trouble—like unencoding POST
data—is all it takes to send spammers and hackers looking for an
easier target. With Mike’s site, moving to POST takes a little bit of
effort, but will probably protect his site from the majority of malicious
attacks.

A little bit of security on
the Internet goes a long way.

EncoJing your request data
will cause most hackers to
look for an easier target

somewhere OTHER than on

your web site.

requests

Q,: So are you saying that POST is safe and GET is unsafe?

A: Not really. “Safe” and “unsafe” are pretty relative terms, and
it's impossible to predict all the ways something can go wrong. But
sending data to the server using POST takes an extra step to protect
that data. Sometimes that one step is the difference between your
users getting your monthly newsletter, and those same users getting
a spammer’s porn mail.

Q: So why not send every request using POST?

A: There’s really no need to. For one thing, encoding and
unencoding data takes a bit of processing time. Besides that, GET
is fine for sending shorter, non-private data. Also, if you use POST
for everything, your users won't benefit from tools like Google
Accelerator, and some search engine spiders might not pick up your
links.

Q: And to send a POST request, all we have to do is put the
request data in the send() method instead of the URL?

A: Exactly. You send the data in exactly the same format. You can
pass name/value pairs to the request object's send () method,
almost exactly like you did when you were sending a GET request.

Q: That's it? There’s nothing else to do?

A: Well, let’s try it out on Mike’s page and see what happens...
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send() post data

send() your request data in a POST request

In a GET request, all the request data is sent as part of the request URL. So you build
long URLs, like register.php?username=jjenkins&password=. ..

But since request data isn’t sent as part of the URL for a POST request, you can put
all the data directly into the send () method of yor request object:

function registerUser() {

t = setInterval("scrollImages()", 50);

document.getElementById ("register") .value

"Processing...";
registerRequest = createRequest();

Th .
if (registerRequest == null) { ¢ szues{; URL 'SJusf the

rame ot the progra ,
serier. No veauest pavanpr, Yo dont need bo precede Yor

} else { rc‘\uchc data with a u\ucs{ion
"register.php"; . mark (2 in a POST rc‘\“CS{-"

(% var requestData = "username=" +

alert ("Unable to create request.");

var url =

escape (document.getElementById ("username") .value) + "&password=" +
|"s£_ead€fs escape (document.getElementById ("passwordl") .value) + @Eirstnamez" +
Z‘r{j’;\‘i’ﬂ {;‘c escape (document.getElementById ("firstname") .value) + "&lastname=" + l::‘;::;h;amc
rca\ucs{: URL, escape (document.getElementById("lastname") .value) + @mailz" + Lharat{’.ﬂ‘ (&)
\c{‘js store it escape (document.getElementById("email") .value) + "&genre=" + to charakc
nad s{‘,‘riv\‘_’) escape (document.getElementById ("genre") .value) + "&favorite=" + \,aramg{crs.
vavia\o\c- escape (document.getElementById ("favorite") .value) + '@astes:" +
escape (document.getElementById("tastes") .value);
registerRequest.onreadystatechange = registrationProcessed;
registerRequest.open ("POST", url, true);
i . ; K
} registerRequest.send (reque:QtData) e s POST re«\ucSJC now-
) The vequest data is sent as a
string and passed 4o the send()
method of the vequest object.
t}let‘e are no °
Dumb Questions
Q,: Why don’t | need a question mark? Q: But I still do need an ampersand?

A: The question mark (?) separated a server-side program name, A: Yes. The ampersand (&) separates different pieces of data.
like register.php, from the request data name/value pairs. Since That tells the server where one name/value pair ends, and where the
you're not appending the request data to the program name, you next one starts.

don’t need that question mark anymore.
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post requests

—Test DRive

Secure Mike’s app with a POST request.

Change your version of registerUser () in validation. js to match the version on
page 454. Then reload Mike’s registration page, and enter in some data. Try and submit the
registration... does everything work like it should?

Welcome to Mike's|
Read Reviews
Write Reviews

Everything looks okay-- but how
tan ‘:IJC know i somc{‘,\\\hg went

wrong on the sevver?

TP

RANN
PQWEWR

Would any of the other requests on the registration
page be good candidates for POST requests?

you are here » 455
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test, test

Always check to make sure your request
data was RECEIVED.

It seems like we’re sending a valid POST request, and we know that the
request data’s right from when we built Mike’s registration page using GET.
But we really don’t know for sure that our request is getting handled.

In cases like this, where you don’t get direct feedback from a server, you
need to check that your request data got sent to the server and was
properly received. Otherwise, you could find out there’s a problem much
later. And problems like that are hard to debug... who remembers the code
they wrote three months ago, anyway?

Why don't T jsut ask the guys to add a
few lines to register.php? It's probably
a good idea to let Mike's new customer
know what they submitted, anyway.

Good server-side programs
CONFIRM the data you sent.

The server-side programs that verified usernames
and passwords gave you direct feedback. That
made it easy to confirm that your request data
was received. In fact, most server-side programs
respond to your request data and give you some
sort of feedback.

But a few programs—Ilike Mike’s server-side
registration page—don’t let you know what data
they’ve received. Work with the programmers
writing those programs. Often, it’s easy to add a
few lines and at least echo back what request data
was received. Then, you can ensure the data you
sent is the data that those programs received.

This is Jill... she’s been
hanging out with Mike's
sevver—side quys lately.

456

Chapter 12. post requests

Head First Ajax By Rebecca M. Riordan ISBN: 9780596515782 Publisher: O'Reilly Prepared for Ann Cherkis, Safari ID: maottw@gmail.com
Print Publication Date: 2008/08/26 User number: 1673621 Copyright 2008, Safari Books Online, LLC.
This PDF is exclusively for your use in accordance with the Safari Terms of Service. No part of it may be reproduced or transmitted in any form by any means without the prior
written permission for reprints and excerpts from the publisher. Redistribution or other use that violates the fair use priviledge under U.S. copyright laws (see 17 USC107) or that
otherwise violates the Safari Terms of Service is strictly prohibited.




Chapter 12. post requests Page13 Return to Table of Contents

requests

~—Tost DRive (aGAIN)

Let’s see what the SERVER says.

If you haven’t already, download the example files for Chapter 12 from Head First Labs. There’s
an updated version of register.php called register-feedback. php that gives you
some visual feedback when a new user submits their registration data.

Update the request URL in registerUser (),in validation. js, to use this new script.
Then, try Mike’s registration page again.

Mike's Mevies

Welcome to Mike's!
Here's what you entered, @
 ——
[Marme
o ——

Read Reviews

Write Reviews
Uh oh... this doesn’t ook 100
5oodA Thcrels no usérname,
name, or email addvess... -

"
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the server’s the problem

Why didn’t the POST request work?

It's got to be the register.php
script. We did everything right on our
end, so it's got o be a server problem.

I don't think so... those server-side
guys say hothing's wrong with their end.

Jim: Are you sure? I'll bet someone forgot to change the
script to accept POST parameters. Come on, that’s got to
be it! Fix the thing, and we can get on with it...

Jill: No, I asked him about that specifically. The script
accepts GE'T and POST parameters. Are you sure you
sent the customer’s details over?

Jim: I'm positive. registerUser () usesa POST
request, and I know the request object works from when I
Jim was still using GET.

Jill: Well, you must have made a mistake somewhere.

Jim: No way. All the data’s in the send () method of
my request object... I even double-checked. So I know the

° D

data’s getting to the web server. This is Jill... she's bccnl
Jill: Well, it’s not getting to the script. Look at the hanging ?“{" vith M'klc ¢
output page! There’s nothing for username, firsthame, or sevver—side guys late Y

lastname, or anything.

Jim: Wait a second. If I'm sending the data to the server
correctly...

Jill: ._.and the script’s asking the server for the data and
getting nothing...

Together: The problem must be the server!
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post requests

The server unencodes POST data

Our script is sending a request to the server with the right request
data. But somehow, the server’s not getting that data to the server-
side program, register-feedback.php. So what’s going on
between the server and register-feedback.php?

We know the server is supposed to take our POST data and
unencode it. But the server has to know kAow to unencode that
data... and that means knowing what ¢ype of data it’s receiving.

The server has no idea
what type of dats is in
this POST vequest... is it
an image? Text? XML?

~_

register.php >

Web server

R

Ginte the sevver doesnt kv-\ow <zphp
what kind of data it has, Jcha’c —_— 2
doesn £ know how 1o pass o side

mati 4o the sevve
ation on V._A(:ccdback'vh"'

‘m‘COV'

; register-feedback.php
program, vegiste
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what are you sending?

We need to TELL the server what we're sending

We need to let the server know exactly what type of data we’re sending it. But that

information can’t be part of the request data itself, so we need another way to tell the
server.

Anytime you need to talk to the server about a request, you use a request header. A
request header is information that’s sent along with the request and the server can read
right away. The server can also send back response headers, which are pieces of
information about that server’s response:

Servers get information from the browser via
REQUEST HEADERS.

tocol
Hypertext Transfer Prof
yPOST Iregister.php HTTP/M.A1
Request Method: POST
Request URL: Jregister.php
Request Version: HTTP/A
Host: www.headfirstlabs.com
Keep-Alive: 300 i
Connection: keep-alive
Content-Type:
applicationlx-www-form-urlencoded
Content-Length: 121

Here’s how the sevv Il the server, in
er We need to tell the server
sees our request. 2 veauest header, what type Web server

of data we've sending;

Servers send information to the The serse sends
browser using RESPONSE HEADERS. sends back 4 vesponse

header and status code.

t
HTTP/1.1 400 Bad Reques
Request Version: HTTP/A.A1
Response Code: 400 :
Date: Wed, 01 Mar 2006 21:27:39 GMT
Server: Apache
X-Powered-By: PHP/4.3.11.
Status: No data was received.
Connection: close
Transfer-Encoding: chunked
Content-Type: text/ntml

This is what the server
Web server sends back 4o the browser.
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post requests

OK, I get it. In a GET request, the data
is part of the request URL, so it has to be
just text. But in a POST request, we have to
explicitly tell the server what to expect.

You need to set the CONTENT-TYPE
request header for your data.

You can send a lot more than plain text in a POST
request. When a server receives your POST request,
it won’t know what kind of data it’s dealing with
unless you tell the server what to expect.

Once the server knows what kind of data you’re
| sending, it can decode the POST data and handle
‘ ‘ . it properly. For Mike’s registration page, we need
‘ to tell the server we’re sending it name/value pairs.
We can do this by setting a request header called
Content-Type.

register.php? T
have the customer's hame,
email, and movie preferences. I'm
sending them over as name/value

0 pairs via POST, OK?
" »
: This time, the request
i ’ intludes 5 tontent type
A al;gng with {he request
. { | L and PosT data.
register.php
"pOST
data
Th i
; i ,: PosT data is {he
€ as before.. ut with a content tyPe, the

£ kind of data e

knows wha
:\lcc:\?c:{:, and it tan figure out
how to unentode that data.
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request

Set a request header using setRequestHeaderf()
on your request object

Once you know what request header to set, it’s easy to do. Just call
setRequestHeader () on your request object, and pass in the name of the
request header and the value for that header.

For name/value pairs, we want to set the Content-Type request header.
We need to set the value of that header as application/x-www-form-
urlencoded. That’s a bit of a strange string, but it just tells the server we’re
sending it name/value pairs, like a web form would send:

function registerUser () {
t = setInterval("scrollImages()", 50);
document.getElementById ("register") .value = "Processing...";

registerRequest = createRequest();
if (registerRequest == null) {

alert ("Unable to create request.");

} else {
var url = "register.php";
var requestData = "username=" +
escape (document.getElementById ("username") .value) + "&password=" +
escape (document.getElementById ("passwordl") .value) + "&firstname=" +
escape (document.getElementById ("firstname") .value) + "&lastname=" +

escape

escape

(
(
(

escape (document.getElementById("lastname") .value) + "&email=" +
(
(document.getElementById("genre") .value) + "&favorite=" +
(

escape

(

(

(

(
document.getElementById ("email") .value) + "&genre=" +

(
document.getElementById("favorite") .value) + "&tastes=" +
(

escape (document.getElementById("tastes") .value);

registerRequest.onreadystatechange = registrationProcessed;

registerRequest.open ("POST", url, true); This se{;; -(:h c
registerRequest.setRequestHeader ("Content-Type", rcalues‘(: hcadcer o"“:"‘é“T)'Pe
"application/x-www-form-urlencoded") ; \_)
registerRequest.send(requestData) ;
} and Lells the sevver to expect
} name/value pairs, like a web form

would send in a submission.
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requests
t}xerelgre no
Dumb Questions
Q: So a request header is sent to the server along with the Q: So “Content-Type” is used to tell the server what kind of
request? POST data we’re sending?
A: Yes. All request headers are part of the request. In fact, the A: Exactly. In this case, we're using name/value pairs, and the
browser sets some request headers automatically, so you're really content type for that is “application/x-www-form-urlencoded.” That
just adding a request header to the existing ones. particular type tells the server to look for values like those it would
get from a normal form submission.
Q; Have we been getting response headers all along, too? .
Q; Are there other content types?
A: Yup. The browser and server always generate headers. You
only have to worry about them if there’s information you need to - Tons. To find out about the rest of them, try searching for “HTTP
work with, like setting the content type or retrieving a status from a Content-Type” in your favorite search engine.
response header.
BRAVN
1]
D)= eaAvRBEL L
Suppose you wanted to send XML data to a
server-side program. What do you think you'd
need to do in order for the web server to
unencode that data properly?
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test
Did it work? Did it work?
Update your request to include a Content-Type request header, and try Mike’s registration
page again. Submit your information, and see what the server says.
Welcome to Mike’s!
Here's what you entere@
Tht serveyr
unentoded our "-
vequest data and Read Reviews
Passed it on o the
server—side program. Wifts Raviews
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requests

Nice work! You knocked
that out in no time. Is there
anything else you need to fix
while you're here?

POST secure data.

What other secure data does Mike pass

| between his registration page and the server?
Should the username request be POST?

‘N‘ What about the password request?

It’s up to you to figure out which requests
are best sent as POSTs, and which ones are
fine as GET requests. Go ahead and update
Mike’s page to make it safer. When you’re
done, flip the page for a few more exercises.
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word search

Word Search

X AR S Y ROTADNAM
A CLVVRETNITES
AV I OASBATLTR RSV
Q S L X HLNDTLTET RS S L WOl’d IiS'l'.'
CUY ORGS I AEAYAR
A CNNEUTUDYNS ST RA Get
LOECTCGBTUATUDNE S Post
LPUKAMANNTOTLN Validation
G RYCCII S EOJX I BR slua?mrglattory
E NI AHTENAUTOR Options
T UNBADA QCNTG RTPAN Secure
K NG T F APOSTOSA Unencode
NDUTLRTIETDT RII UD.Y Header
AS ERE A EHTTESD Status
J E R C | T HR I Z AR
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post requests

* * +
GEYT AR PQS T

It’s time for another episode of “GET or POST?” It’s up to you to decide which
request method is best for each of the following web apps.

GET or POST

Login to see my
favorite rock items ——> * *
Request today’s
house blend ———p> 3 3

- L Update journal
) with new entry ———3p * *

| MRS
7 =
- = Enroll in an
= Advanced Yoga class——> 3 3
Buy "Push” from iTunes
" . —>
" with wmy credit card * *
you are here » 467
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exercise solutions

Word Search Solution

x A R s(¥ T ADNAM
A C T N T E S
AV AL R S V
a s D LERS.L Word list:
cu E Y A R
A C Y (S\R A Get
L o A N|E s Post
L P N ™o [L N \éal;da}:on
R © SAE|° 'R Muanrglatory
N|A \ ON\R Options
C|N R [P N Secure
o|s 'D o)s A Unencode
DIR | U D Y Header
£ @ T E S D Status
W R I zZ AR
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post requests

.'*'-
* * *
GEYT QR PAS T
SQoLUuUTIANS

It’s time for another episode of “GET or POST?” It’s up to you to decide which
request method is best for each of the following web apps.

GET or POST

Login to see my
favorite rock items ——> * ! /
Logging in usually involves a username

and password—you want $o seture

that sort of in‘Co\rma{',ion.

Request today’s
—— house blend ——— {fp *
There’s no need to

— use POST for 3

simple item vequest.

- I Update journal
ad with new entry———- /4 ~ ¥

This might g0 either way.
Ave there user tredentials
being sent? Is the entry

. AR

Tz i or private?

=" Enroll in an pble o:watc

i Advanced Yoga class——> () o
MBVC)’ asks for emai
) ails...
don’t want those 93{{;,,;, f,u{
I anyone maligioys.
Buy "Push” from iTunes _,
with wy credit card * »

s Sending eredit cardinfe P
. vequives POST and something
move seture, like SSL-

you are here » 469
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