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reviewing fill style

A Javaeript CloseUp

Let’s take a closer look at £111Style since this is the first time you’ve seen it. £111Style
is a property of the context that holds the color for any drawing you do to the canvas.

Just like £illRett, filiStyle
is something we tontvo

through fhe tontext.

But wnlike fillRect, £illStyle is a
F\ropev'{‘,\/, not 3 method. So we
set it, vather than eall it

And what we set it to is a ¢olow-

the same ¢olor ‘Fo\rma‘(:s You use in CSS. So you
Can use tolor names, like | !

#eeeekf or vgb(0, |73, 239). Try il

You £an use

ightblue, or values like

context.fillStyle = "lightblue";

Q: | was expecting we’d set the
background color of the squares and
the canvas by passing in a color value
to fillRect. | don’t really get how fillStyle
works. How does it affect what fillRect
does?

A: Great question. This is a little different
from how you might be used to thinking of
things. Remember, the context is an object
that controls access to the canvas. What
you're doing with fillStyle and fillRect is

first setting a property that tells the canvas,
“Whatever you draw next should be in this
color”. So anything you fill with color (like
with fillRect) after setting the fillStyle will use
that color, until you change the color again by
setting fillStyle to a different color.

308 Chapter 7

therejare no
Dumb Questions

don’t? | don’t use quotes when I’'m setting
the background-color of an element, for
instance.

< Well, CSS is a different language from
JavaScript, and CSS doesn’t expect quotes.
But if you don’t use quotes around the color,
JavaScript will think that the color name is a
variable instead of a string, and will try to use
the value of the variable for the color.

Say you have a variable

fgColor = "black". You could write
context.fillstyle = fgColor,
and it would work because the value of
fgColor is “black”.

But context.fillStyle = black
won't work because black isn't a variable
(unless you set it up that way, which might be
a bit confusing). You'll know you've made this
mistake because you'll get a JavaScript error
that says something like “Can’t find variable:
black”. (Don’t worry, we all make that mistake
at least once.)

t

Note that unlike in CSS, you must
put quotes around the value if
\/oulrc not using a vaviable.

: y dmolo jﬂg‘ Q Okay, | give up. Why were we seeing
Apggﬁ when propm { melgss than 20 squares sometimes?

< The X, y and width of the squares are
all random. Some squares might obscure
other squares. A square might have an x, y
position of 599, 199 so you’d only be able to
see one pixel of that square (because the rest
of the square would be off the canvas). Some
squares might be 1 pixel wide, and some
squares might even be 0 pixels wide because
the Math.random method can return 0. Or you
might generate two squares of exactly the
same size and location.

But for this application it’'s all part of the
randomness, so we think it's fine. For another
application we might need to ensure this
doesn’t happen.



bringing out your inner artist

Meanwhile, back at TweetShirt.com...

Not bad, you know this is
already starting to look
like the boss's design.

Jim: I know, and I’'m impressed with how little code
this took. Just think if we did this the old, server-side

way, we’d still be getting our server up.

ag O Hirapk: xﬁnth?aﬂ@eeerre in a good position to

& '\O
knock out the circles in the design too; after all, they
% are just like the squares.

Jim: I agree, where’s Judy? She probably knows the
API for the circles already. Then again, it’s probably
just a matter of calling the £111Circle method.
Frank: Sounds right to me! Who needs Judy, we’ve

got this!

you are here »
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introducing paths and arcs

And, a couple of hours later...

Frank: I don’t know what’s going on, I've double checked everything, but, no
matter what I do, when I call fi11Circle, I get nothing on the canvas.

Judy: Well, show pper o PDE‘Bhhancer
Frank: What do you mean by my method? I don’t have one, I'm using the
method in the canvas’s API directly.

Judy: The canvas API doesn’t have a fi11Circle method.
Frank: Er, | assumed it did because we have a fil1lRect...

Judy: Yeah, well you know what that ass-u-me stufl’ gets us. Come on, pull up a
browser—you can always find the API at:
http://dev.w3.org/html5/2dcontext/.

...Anyway, drawing a circle 1s a little more complex than calling a single method.
You need to learn about paths and arcs first.

Jim, entering: Judy, did Frank tell you about how we nailed the circle?

Frank: Uh yeah, Jim, enoughway ithway ethay urclecay!

& We vetommend the translation
sevvites of yigla{:in.bavct{:a.com.
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bringing out your inner artist

Prawing with Geeks

Before digging into circles, we need to talk about paths
and arcs. Let’s start with paths, and draw some triangles.
If we want to draw a triangle on the canvas, there’s no
fillTriangle method, but we can create a triangle
anyway by first creating a path in the shape of a triangle,
and then stroking over it to draw a triangle on the canvas.

I can create any
paths you want.

What does that mean? Well, say you wanted to be really
careful drawing on the canvas, you might take a pencil and
trace a light shape (let’s just call it a path) on the canvas. )
You trace it so lightly that only you can see it. Then, after S\% o
you’re satisfied with your path, you take a pen (with a _-.'_'-'
thickness and color of your choosing) and you use that to 1 '-',::'
stroke over the path so everyone can see your triangle (or ' :
whatever shape you traced with the pencil).

.

That’s just how drawing arbitary shapes with lines works on
the canvas. Let’s draw a triangle and see how this works:

' £— The pentil that The tanvas
We use the beginPath method to tell %‘ {Yac\; iy O/

nvas we've starting a new th.
fhe cone ”) 1 hpago PDRERhaReer— %

context.beginPath() ;
context.moveTo (100, 150);

/

We use the moveTo method Heve we've \;ut{-,'mg {Z\\Co/’—} ‘

to move the “pentil” to a sl down 3t * =

syccil:ic point on the tanvas. a?d \\I — |50. This s t,:c

You tan think of the pencil as Siest \70\»{2 on the path:

being put down at this point. Q\

The lineTo method trates a path
from the ?cndil’s eurrent lotation to
another Poin{‘, on the tanvas.

\L Draw a line from the

context.lineTo (250, 75); «_ starting point to this
T / new Fo'm{‘,; 250, .

The ch‘,il was at 100, 190, and heve
we've extending the path from theve
4o the ?o'm{ *=250, \/:-75.
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how to draw with paths

We've 9ot the fiest side of the triangle, now we need

two more. Let’s use lineTo again for the setond side:

<——— Trate another
line from the
context.lineTo (125, 30); ECGW?; point to

Here we i
eve we're tracing from the curvent pencil

}Dzssifion—(éso, 75) 4o 3 new position, x =
» Y = 30. That ComP'cfcs our setond line. %‘

We've almost theve! All we need 4o do now is to tracte one

move line o finish £he triangle. And to do that, we've Jjust B
90ing to close the path with the ¢losePath method.

/ There’s our triangle!
But remember, it is

context.closePath() ; still onl\/ a Fa‘{:h: so
it’s not visible 1o the
The closePath method connects the starti — user, yet

na ~
point of the path (quﬁ(%gﬁe IBPI5F En h ancer

point in the turrent Pa‘{:h 0).

8o you have a path! Now what?

Ex.eaciﬁe You use the path to draw lines and fill in your shape with color, of course! Go ahead and create a
’ simple HTML5 page with a canvas element and type in all the code so far. Give it a test run, too.

context.beginPath () ;

context.moveTo (100, 150); [ Heve's the tode so fav.
context.lineTo (250, 75);

context.lineTo (125, 30);

context.closePath() ;

context.lineWidth = 5;

context.stroke () ;

context.fillStyle = "red";

context.fill () ;

R_ And here's some new tode. Go ahead and annotate this
with what you think it does. Load the page. Weve you
vight? Cheek your answevs at the end of the chapter.
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bringing out your inner artist

Just to keep us on track here,

T thought we were trying to draw
circles? What does dll this path stuff
have to do with drawing circles?

To create a circle, we first create a path.

We’re about to show you how to trace a circle as a path. And,
once you know how to do that, you can make any kind of
circle you like.

Here’s a bit more detail for you. You know how to start a path,
right? Like we’ve been doing, you use this code:

context. belg.nPath

Apago PDF Enhancer

Now, what we haven’t told you yet is there is another method
in the context object named arc:

context.arc (150, 150, 50, 0, 2 * Math.PI, true);

K Do you happen to

What does that do? Ah, we’ll spend the next page or so vemember trom
finding out the details. But, as you might expect, it traces a 5comCJUY tlass that
path along a circle. the (,ircum(:cvmcc
of a tirtle = LTOR?
Just put that in the
batk of Your wind
ACOV‘ a set--
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looking at the arc method

Breaking down the arc method

Let’s dive right into the arc method and check out its parameters.

context.arc(x, y, radius, startAngle, endAngle, direction)

The whole point of the arc method is to specify how we want to trace a path along a circle.
Let’s see how each parameter contributes to that:

X ,yY The x and y parameters
determine where the
center of the circle will be

located in your canvas. »
(%Y
This is ‘H’\C %) \/ / \/
position of the tenter
o-c \/ouv LlY‘ClC- ﬁhc Lanvas.

comtext: areqx, y, radius,

radius This parameter is used to specify
1/2 the width of the circle.

[?hc vadius.
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bringing out your inner artist

direction determines if we are creating the arc path in

a counterclockwise or clockwise direction. If
direction is true, we go counterclockwise; if
it’s false, we go clockwise.

|€ divettion is Lrue, we
Lrate the are 9oing
tounter—tlotkwise:

it is false we trace

tlotkwise.

true

O

‘(:alsc

startAngle’‘endAngle| ‘direction)

VR

startAngle, endAngle The start angle and
end angle of the arc

determine where your _/-—’>

arc path starts and stops

The sto Fing g on the circle.

point of our are.

The art we D % axis

want to brate \ \\[’;l\ The start angle is the

angle between the %

Important Point Below!

Don’t skip this. Angles can be measured
in the negative direction (counterclockwise
from the x-axis) or in the positive direction
(clockwise from the x-axis). This is not the
same as the direction parameter for the arc
path! (You’ll see on the next page.)

An angle measured going
tountertlotkwise from
he %—axis is negative.

Like -35 degrees.

is and the starting - <

The end angle is the \ ;:;h£ of the are. < N

angle between the The starki . /

x—axis and the stopping oint of "3 P An angle measured 9oing
point of our art. F our ave. tlotkwise from the

®—axis is ?osifivc. Like

45 degrees.
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getting experience with arc

A little taste of using the are

What we need right now is a good example. Let’s say that you want to trace an arc
over a circle that is centered at x=100, and y=100 and you want the circle to be

150 pixels wide (or, a radius of 75). And, the path you want to trace is just 1/4 of
the circle, like this:

The divection we've trating
- wrc is tountertlotkwise.
= / This is our ave path.

The start angle is 0° and
the end angle is 270°.

The Ccn{:cr:
*x=100, \/:[OO

Notice we've measuring the
end angle going tlockwise
from the *—axis, so the
end angle is positive.

Yum, apple pie! - i 51 ~ The vadius is 15.

Now let’s create an arc method call &ptécg Qis pEt)lDF En h ancer

o We start with the x, y point of the center of the circle: 100, 100.

context.arc (100, 100,

—_ T ’ );

e Next, we need the radius of the circle, 75.

context.arc (100, 100, 75, _

e What about our start and end angles? Well, the start angle is 0 because the starting point
is at O degrees from the x axis. The end angle is the angle between the x-axis and the
stopping point of our arc. Since our arc is a 90 degree arc, our end angle is 270 degrees
(90+270 = 360). (Note that if we’d measured in the negative, or counterclockwise
direction instead, our end angle would be -90 degrees.)

We'll come back

4o this in a sec.

context.arc (100, 100, 75, 0, degreesToRadians(270), ) It :)“S{" conv_"b
— dch'CCS (whieh

we've used to),

into vadians (which

*T seems
context.arc (100, 100, 75, 0, degreesToRadians(270), true); the tonte t "
to yvc("cv)-

Q Finally, we're tracing the arc in a counterclockwise direction, so we use true.
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bringing out your inner artist

Nice 360 dude!

L]
| say degree, you say radian
y q ! y y Oh, I meanNice 2T0 /0 o
We all talk about circle angles every day: “nice 360 dude,” or Radians dude! %
“I was heading down that path and I did a complete 180,” or, ’

...well, you get the picture. The only problem is, we think in
degrees, but the canvas context thinks in radians. 6—\ A vadian is \')us{: another measure

Now, we could tell you that: of an angle. One vadian equals
180/3.141592.65... (or 180
360 degrees = 2Pi radians divided bY -

and you’re good to go if you want to compute radians in your
head from now on. Or, if for some reason you’d rather not

do that in your head, here’s a handy function that will do the
work for you:

- Use this Lunttion whenever
function degreesToRadians (degrees) { - . o

return (degrees * Math.PI)/180; degees, but Sc{-, vadians
ﬂ }

for drawing an art-
You might vemember /C To get radians £rom On page 313, you saw us use 2%Math.

seeing this briefly in £h uH:w EF ify the end ana|
Y c fﬁmgﬂb\/ Ieo. En h %rclc. FY ¢ end angle of 5

Geoloeation chapter. ou tould do that... or Jus{: use
degreesToRadians(360).

Interpret the call to the arc method and sketch out all the values on
the cirele, including the path the method creates.

context.arc (100, 100, 75, degreesToRadians(270), 0, true);

ﬁ

Anno{‘,a{;e this eivele >

with all the a\rgwncw‘[;s VT .
and then dvaw the path Hint: what is left &?

+his method eall eveates. in £he pie a Cher

ca{:ing this?
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adding the circles

Back fo writing the TweetShirt circle code

Now that you know how to draw circles, it’s time to get back to TweetShirt and add a new
function, drawCircle. We want to draw 20 random circles, just like we did for squares. To
draw those circles we need to first determine that the user has selected circles from the shape
menu. Let’s add that to the previewHandler function.

Edit your tweetshirt.js file and add the new code below.

function previewHandler () ({

var canvas = document.getElementById("tshirtCanvas") ;
var context = canvas.getContext("2d");

fillBackgroundColor (canvas, context);

var selectObj = document.getElementById("shape") ;

var index selectObj.selectedIndex;

var shape selectObj[index] .value;
if (shape == "squares") { This tode \oo\{;s‘ a\mt:iS{:{:o
. : e tode
for (var squares = 0; squares < 20; squares++) { |dcnh£al to

or Sauaves: I«C{:hc
aravs @G, PBR Enhancey b v

user has thosen tivtles

} rather than squares then we
} else if (shape == "circles") { e 8 n suares Jd\.c
Civtle unttion (whith
for (var circles = 0; circles < 20; circles++) { drawCiv o ber
ee .
drawCircle (canvas, context); we now 1
}

We've passing the
tanvas and COh'Ec%{:
to the drawCivele
‘(:um':(:ion, \)us{: like we
did with draquuarcs‘

— RANN

‘PQOQWEWR

What start angle and end angle do you use to draw a complete circle?

What direction do you use: counterclockwise or clockwise? Does it matter?

*9]0410 9)9|dw o9 e Buimelp a1,n0A 82UIS 8Sh NOA UOIOBIIP JBYM JB)jewW },Usaop
11 ",09¢ Jo a|bue pus ue pue ( jo a|bue Jels B Y)IM 9|10 B MEIP NOA 1Y
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bringing out your inner artist

Writing the drawCircle function...

Now let’s write the drawCircle function. Remember, here we just need
to draw one random circle. The other code is already handling calling this

netion 2 imes Just like we did for squares, we've using
40 for the maximum vadius size to keep
function drawCircle (canvas, context) { f our tiveles from 5c+,£in3 o0 big,

var radius = Math.floor (Math.random() * 40);

var x = Math.floor (Math.random() * canvas.width); PAnd, a93in, the x é Y toordinates of
} the center of the tirele are based on

the width and height of the canvas.
We thoose random numbers between O
and the width and height vespeetively.

var y = Math.floor (Math.random() * canvas.height);

context.beginPath() ;

context.arc(x, y, radius, 0, degreesToRadians(360), true);

text.fillStyle = "lightblue"; U We use an end angle of 360°
context. fi yle = "lightblue"; to get a full civele. We draw
context.fill() ; < We've using “lightblue” as tountertlockwise avound the

our ‘("i“S{:\/Ic 30ain, and civele, but for a tirele, it doesn’t

Ehen Fillinn £ " matter which divettion we use.
Apagao BOE Enhancer
.. and test drive! s===

So go ahead and type this in (and don’t forget to add the degreesToRadians
function too), save, and load it in your browser. Here’s what we see (given
these are random circles—yours will look a little different):

ano TweetShirt
EE] |+ [ http:/ flocalhost ~Beth/HTMLS  TweetShirt findex.hir & | (Qr Google )|

Select background color: [ White [ +]

Circles or squares? [ Circles | 7]
Select text color: [ Black [4]
Pick a tweet: [ [£]

(Preview )
(Preview )
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A Little Cookie Break

Whew! That was a fun set of pages we just went
through. We don’t know ahou;{ou, but we’re ready
for some cookies. How about taking a short cookie
break? But, don’t think we aren’t going to give you
something fun to do while you're having them (check
on the exercise to the right).

it hacks a Jittle break, and nibhle on this
%F Ou%\ﬁ;i? i and stomach something
else to do for a bit. Then come on hack and we’]l
finish off the TweetShirt code!
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bringing out your inner artist

Y = 140%67.50 %Y = 400, 250
To the right you'll find a smiley face (or a chocolate chip cookie smiley vadivs =
face if you prefer). The code below to draw the smiley face is almost )ﬁ/\‘/
done; we just need your help to finish it up. With all the work you've
done in this chapter, you've got all you need to complete this. You O O
can always check your answer at the end of the chapter when you're >\ 1 ose lenath=50
finished. *y =300, 300 |<£ 3
\.__/ angle=20°
%Yy = 300, 34
radius = 75

function drawSmileyFace () {
var canvas = document.getElementById("smiley") ;

var context = canvas.getContext("2d") ;

context.fillStyle = "#ffffcc";
context.fill () ;
context.stroke() ;

Apago PDF Enhancer

context.beginPath() ;

context.arc ( , , 25, , , true); § This is the left eye.

context.stroke() ;

context.beginPath() ;

context.arc (400, , ’ ’ ’ ) — This is the vight eye.

context.stroke() ;

context.beginPath() ;
context. ( , ) <\This is the nose.
context. ( , )
context. 0
- And here's the mouth. This
context.beginPath() ; /_ is the {:ri(‘k\/ °"C-I
context. (300, 350, ___, degreesToRadians(____), degreesToRadians(___ ), );

context.stroke() ;

Here's what we've looking for. You
might want to make some veal
thocolate ¢hip eookie smiley fates
while \/ou'\rc at it...

context.beginPath() ; R
context.arc (300, 300, 200, 0, degreesToRadians (360), true);

The face civele. We did

this one for You. Notice we
filled it with yellow.
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adding the jsonp for twitter

Speaking of goodies,
remember that JSONP code
we baked in Chapter 6? It's

time to pull it out of the oven.

Welcome back...

You’re back, you’re rested, refreshed, and we’re
on the home stretch to getting this start-up off the
ground. When you look at all the work we’ve done,
all we really have left is to display the tweets and
the other text in the canvas preview.

Now, to get a get a tweet on the canvas we first
need some of your recent tweets to choose from,
and we’re going to use JSONP to do it. If you
remember Chapter 6, you already know how to
do this. If you need to, go back to Chapter 6 for a
quick refresher. All we’re going to do is:

0 Add a <script> at the bottom of the tweetshirt.
html file to make a call to the Twitter JSONP API.
We’re going to ask for the most recent status
updates of a specified user.

e Implement a callback to get the tweets that
Twitter sends back. We’ll use the nam@ﬁlﬂlis
callback in the URL for sehipts in .Enhancer

Heve's owr HTML file for TweetShirt.
g - Imagine Your head element here, and your form heve (we wanted to save a few trees).
<html> 7

Hevre’s our JSONP call; this works by vetrieving the JSON eveated by ealling
the Twitter URL, and then passing that JSON 4o the callback funetion
<body> (which we'll define in Jjust a set).

<form> Heve's the Twitter AP[ eall. Chanae this 4
We've asking for a user timeline n9e this to your

username, or someone
which will give us vecent statuses.

) .
< .
</fo else’s if You like.
<script src="http://twitter.com/statuses/user timeline/wickedsmartly.json?
callback=updateTweets">

</script>
</body> And heve’s the callback function wheve Type this 3”,0" one line in Your
</html> the JSON will be passed back. text file (it's oo long to Fit

on one line in the book).

There's a lot 90ing on heve. I£ this is only vaquely Lamiliav,
please do have a look back at how JSONP works, in Chapter b.
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bringing out your inner artist

Getting your tweets

We’ve already done the hard work, which is getting the
tweets from Twitter. Now we need to add them to the tweets
<select> element in the <form> of our page. Just to review
again: when the callback function is called (in our case, the
function updateTweets), Twitter hands it a response that
contains JSON formatted tweets.

Twitter's vesponse is an arvay of tweets. E;)ach
tweet has a ton of data in it; the piece weve
9oing to use is the text of the tweet.

Edit your tweetshirt.js file and add the updateTweets
function at the bottom. Here’s the code:

HCY‘C S our ca"baék. Wl’\léh is PaSSCd a V‘CSPOhSC

z‘.on‘{:aining the tweets ‘crom

the user Limeline as an array

of tweets.
\ﬁ We grab a referente to the tweets
l selection from the form.
function updateTweets (tweets) {

var tweetsSelection = document.getElementById ("tweets") ;

for (var i = 0; i < Agagggup Dl;) Eﬁ:h_aﬁ)ccé‘rﬁwcc{: in the array of tweets, we:

&——  Qet a tweet from the aveay.

tweet = tweets[i];
document.createElement ("option"); £— Create a new o?‘(:ion element.

var option =
option. text = tweet.text; & Get its text +o the tweet.
option.value = tweet.text.replace("\"", "'");

And set

C its value 4o the same 4e t,
N~ only we've protessed Lhe string axliéﬂc

tweetsSelection.options.add (option) ;S to Vc}’l&éc double "UAO{:C "t |
S WITh single
quotes (so we ean avoid forma{:fi?\g

We then take Lhe issues in the HTML).

tweetsSelection.selectedIndex = 0; new oP'Eion, and

add it to the

}
. VX tweet selection in
And, ‘cma”\/, we make sure the fivst the form.
tweet is the selected tweet by
setting the selectedindex of fhe Abter we've done this for
<seleet> 1o O (the first option each tueet, we have a <select>
element tontained within it). element that eontains an oy{:ion

for eath tweet.
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testing tweetshirt with twitter

Test driving Tweets ===

[EIE s 6mtp:11\u:alnusl.‘~uelh/HIML&/lweeDnvrl/muex.n: [ Qr Loogle )

Let’s do a quick test drive. Make sure you've got all

the code added to tweetshirt.js and index.html.
Also make sure you're using a Twitter username that
has recent tweets in your script src URL (so you’ll be
sure you see some tweets!). Load the page and click on
the tweets selection. Here’s what we see:

Select background color: | White 1 ]

Circles or squares? [ Neither [3]

H’CY‘C,S ‘H\c {',WCC{S menu \\4;\‘{',\'\ Select text color: [ Biack [+
n 1t. Lool] .
REAL {WCC'{'IS n it C Pick a tweet: [ Ifit's worth tweeting, it's worth putting on a #tweetshirt [2]
(Preview )

Guys, this is great.
We have squares and circles
and Jim's got us hooked up to
Twitter! What's next?

Frank's tablet. —  ——

Jim: We’re almost there. We need to nail down all the text we
need to display. We’ve got the two messages: the “I saw this
tweet” and “and all I got was this lousy t-shirt!” and also the
tweet the user has chosen to display. Now we’ve got to figure out
how to display it, not to mention apply some styling to the text.

Frank: I'm assuming we can throw some text in the canvas and
then apply some CSS to it?

Joe: I don’t think it works like that. The canvas is a drawing
area, I don’t think we can place text and style it, we have to
draw text onto the canvas.

Jim: Well, this time I learned my lesson and I've already
checked out the APT for text.

Joe: Good, I haven’t looked yet; how does it look?

Jim: Remember that arc method? We have to custom draw all
our text using that.
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Frank: Are you kidding me? I guess I’ll be working all weekend now.

Jim: Gotcha! No seriously, there is a £111Text method that takes the text to draw on
the canvas along with the x, y position of where to draw it.

Joe: That sounds pretty straightforward. What about the differences in style? If 1
remember the comp, the tweet text is italic, and the rest of the text is bold.

Jim: We need to look a bit more, there are various methods for setting alignment and
fonts and fill styles, but I'm not not quite sure how to use them.

Frank: And to think maybe I could have helped, but no CSS?

Jim: Sorry, like Joe said, this is an API for drawing onto a canvas, it doesn’t make use of
HTML or CSS styling in any way.

Joe: Well, lets pull up the API and take a look and then we can try getting the “I saw a
tweet” text on the canvas. Come on Irank, join us, this can’t be too bad and I'm sure we
can use your knowledge of fonts, styles and all that.

Frank: Sure thing, I'm here for you!

We need to draw the text | saw this tweet” above the
actual tweet, up at the ‘bo\?—lc\c*(: torner.

T thif tueet We'll draw the tweet
in the middle, here-

i s And then we draw “and all |
y/

9ot was this lousy t-shirt” at
the bottom vigh{: below the
text of the tweet.

and all T got wag thiS louSy t-Shirt

Select backgroud color:
(irdegor Gare? We'll grab the foreground color selettion

to use as the tolor of the Lext.
Select text: color: (FAK[E)

Pick @ tweet: (@Farbmseo Youreon a #hirt #weethirt 1)

~— We've alveady 9ot the
tweets in the tweet menu.
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structure and presentation discussion

One thing that confuses me about drawing
text in canvas is that we've always stressed
that content is separate from presentation. With
canvas it seems like they are the same thing.
What I mean is, they don't seem to be separate.
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- Apago

That’s a really good point.

Now let’s work through why it’s set up this way. Remember
that canvas is designed to give you a way to present graphics
within the browser. Everything in the canvas is considered
presentation, not content. So while you usually think of
text—and certainly tweets—as content, in this case, you've
got to think of it gs presentation. It’s part of the design. Like

aB@EthE& @i part of her artwork, you’re

using tweets as part of the artwork of your t-shirt design.

One of the main reasons that separating presentation and
content is a good idea is so that the browser can be smart
about how it presents the content in different situations: for
example, an article from a news web site is presented one
way on a big screen and a different way on your phone.

Tor our t-shirt design, we want what’s in the canvas to be
more like an image: it should be displayed the same way no
matter how you are viewing it.

So, let’s get the text on the canvas and get this start-up
rolling!
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55 Code Magnets

It's time for your first experiment with canvas text. Below we've started the code for drawText, the

method we're going to call to draw all the text onto the preview canvas. See if you can finish up
the code to draw “l saw this tweet” and “and all | got was this lousy t-shirt!” on the canvas, we’ll

save drawing the actual tweet for later. Make sure you check your answer with the solution at the

end of the chapter before you go on.

function drawText (canvas, context) {

—

var selectObj = document.getElementById(" "),

var index = selectObj.selectedIndex;

var fgColor = selectObj[index] .value;

context. = fgColor;

context. = "bold lem sans-serif";

context. = "left"; [\ Hint: This is the %, Y
Posi'tion for the “| saw

context. " , 20, 40); this {:wec{:" text.

Apago PDF Enhancer

// Get the selected tweet from the tweets menu

Z\::::/ Viﬁ")‘{: // praw the tuest Hint: we'll be us'mg an italie scri‘('\
J“S‘E)F:J'Z'l‘;cn 3 font for the tweet, but we E’a"‘{
¢ o"‘:cnfs context.font = " " / this one 1o be bold sans—serit-

in wheve . 1.

Hint: we want to position the text
the eode to context. =" " {"/ in the bo‘[:{'pm-—\riﬁh‘[: tornev-.
dvaw the
tweet text context. ("and all I got was this lousy t-shirt!",
will be. )

} /t__ We want to draw this text at 20 froj
the right side of the eanvas, and 40
from the bottom of the eamvas, so it
balances the {;oP line OF text.
foregroundColor
fillstyle [fi11Text | [bold lem sans-serif | LﬁllTxtl

. ; . _4 I
m canVas.wj_dth_zo right ltextAl:.gn rcanvas.helght 0
left
-m fillRect "I saw this tweet"
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closer look at text in the canvas

/@ Canvas Text Up Clese

Now that you've had a chance to draw your first text in the canvas, it's time to take a closer
look at the text methods and properties available in the canvas API. As you found out in the
exercise this is a fairly low-level API—you have to tell the context what text to draw, what

position to use, and what font to use.

328

In this Up Clese segment we'll examine the alignment, font, and baseline properties, and the fill
and stroke methods in detail so you'll be a canvas text expert by the time you turn the page!

alignment

The textAlign property specifies where the anchor
point for the text is. “start” is the default.

context.textAlign = "left";

Possible values are: start, end, left, right, and center.
Start and end mean the same as left and right in left-
to-right languages, like English, and are reversed in
right-to-left languages, like Hebrew.

Left align Center a|15h Righ‘f’, a|i5h

Chapter 7

Bl and stroke

Just like for rectangles, we can stroke and fill text. We
provide the text to draw, the x, y position and an
optional parameter, maxwidth, that causes the text to
scale if it is wider than maxwidth.

context.fillText ("Dog", 100, 100, 200);

context.strokeText("Cat", 100, 150, 200);

€ the text gets wider than ;OO,
itis ;u{:omaﬁéau\, staled to ‘(:l{:

filled text.

Dog«
Cett

L stroked text
N
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Fontt

To set the font properties, you can use the same format you’re used
to using in CSS, which is handy. If you specify every property value,
you'll include: font style, weight, size, and family, in that order.

context.font = "2em Lucida Grande";

— > Tea

context.fillText ("Tea", 100, 100);
context.font = "italic bold 1.5em Times, serif"; > Coffee

context.fillText ("Coffee", 100, 150);

The spec recommends that you use vector fonts only (bitmap fonts

may not display very well).

Seel I
KNEW CSS had
to come into this
somehowl!!l

Apago PDF Enhancer

baseline

The textBaseline property sets the alignment points in the font
and determines the line your letters sit on. To see how the line affects
the text, try drawing a line at the same x, y point you draw a text.

context.beginPath() ;
context.moveTo (100, 100);
context.lineTo (250, 100) ;
context.stroke() ;
context.textBaseline = "middle";
context.fillText ("Alphabet", 100, 100);

Possible values are: top, hanging, middle, alphabetic, ideographic,
and bottom. The default is alphabetic. Experiment with the different
values to find what you need (and check out the spec for more details).

Alphabet £ alphabetic
Alphabet 1 bottom

> Alphabet " niddle
ﬁlpﬁaﬁef <« top

you are here » 329



drawing text

Giving drawText a spin

Now that you’ve got more of the API in your head, go ahead and get the code you created
in the Magnet Coode exercise typed in— here it is with the magnets nicely translated to code:

function drawText (canvas,

context) {

var selectObj = document.getElementById ("foregroundColor") ;

var index =
var fgColor =

context.
context.
context.

context.

context.
context.

context.

selectObj.selectedIndex;
selectObj[index] .value;

fillStyle =
font = "bold lem sans-serif";
"left";
fillText ("I saw this tweet",

fgColor;

textAlign =

20, 40);

font = "bold lem sans-serif";

textAlign ri "
fillText("Zl\pgﬁpgo?wl;)slzthis Qolzl\s@'

canvas.width-20, canvas.height-40) ;

}

After you've got it typed in, update your previewHandler
function to call the drawText function, and give it a test drive by

loading it in your browser. You should see something like we do:

Heve's the text. We've got sans—sevif
text in bold at the correet lotation.

anM

TweatShirt

[a]r | [+]®n

/localhosty~Beth/HTMLS/ TweetShirt/index.ht

& Q- Google )

| saw this tweet

Select background color: [ white 3]

and all | got was this lousy t-shirt! <W

And we've 30{2

R right.Bligned £ext
Select text color: | Black %] dowh ere.

Pick a tweet: [If it's worth tweeting, it's worth putting on a #tweetshirt b8))

=)

_ @ harpen your pencil

We've going to put the code that dvaws
the tweet text heve in 3 sec.

WG&k,

2N

Take a shot at completing the drawText
function. You need to get the selected
tweet, set the font to an italic serif font
that’s slightly (1.2em) bigger than than the
default, make sure the text is aligned left,
and position it at x = 30, y = 100. This is the
last step before we see the TweetShirt!

Wiite Your tode above,
and do\f\"c peek at the
next page! (Really!)
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Completing the drawText function

Here’s our solution code. How does it compare to yours? If you haven’t already typed your
code in, go ahead and type in the code below (or your version if you prefer), and reload your
index.html. We’ll show you our test drive on the next page.

function drawText (canvas, context) {
var selectObj = document.getElementById ("foregroundColor") ;
var index = selectObj.selectedIndex;

var fgColor = selectObj[index] .value;

context.fillStyle = fgColor; We don”c need o align the {:wec*{?
Lext 4o the left; the alignment is

still set from up here.

context.font = "bold lem sans-serif";
context. textAlign = "left";

context.fillText ("I saw this tweet", 20, 40); .
| ) We grab the seleeted option

/ from the tweet menw
selectObj = document.getElementById("tweets") ;

index = selectObj.selectedIndex;

var tweet = selectObj[index].value; / Set the (:";{" to italic sevi,
context.font = "italic 1.2em serif"; J“SJC a tad bigger-

i . cer
context.fillText (tweet, 30, 100) ; g_’_’_ " and dvaw it at Posi{:ion 30’ 100.

context.font = "bold lem sans-serif";
context. textAlign = "right";
context.fillText("and all I got was this lousy t-shirt!",

canvas.width-20, canvas.height-40) ;

Hurry up and press
preview, Frank. T want
to see this TweetShirt!
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launching tweetshirt

A quick test drive and
then TUNGH LAUNCH!

We hope you’re seeing what
we’re seeing! Nice huh? Give

the interface a real bit of quality
assurance testing: try all the
combinations of colors and
shapes, or swap out the username
for another you like.

Feel like you’re ready to launch
this for real? Let’s do it!

332 Chapter 7

Thevre's the
+weet on the
{—shirt preview.
Niee!

Yes! Tt
works. We're
ready to launchl!

ane TweetShirt
@ + [ @ hup:/ localhost/~Beth/HTMLS Tweetshiry/index.htr & | (O Coogle
| saw this tweet
If it's worth tweeting, it's worth putting on a #tweetshirt
~
- />

and all | got was this lousy t-shirt!

Select background color: | white 1]

Circles or squares? | Circies &

Select text color: | Black ﬂ

Pick a tweet: | If it's worth tweeting, it's worth putting on a dme&shin‘:]

e ¥
Preview

Guys, I hate to burst
your bubble, but you're not
done yet. You're supposed to
put an image of the Twitter
bird on the t-shirt too!

7

Remember the
TweetShirt founder?
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Uh guys, I sorta did a little

work on my own and T have
the image code already for
the Twitter bird...

Here, let
me walk you
through it...

The first thing we need is an image. We’ve put an image named twitterBird.png in the
TweetShirt folder. To get that into the canvas we first need a JavaScript image object. Here’s
how we get one:
Create a new image ob\)cth
var twitterBird = new Image();
£ And set its souree to be the

twitterBiqu\ptago" HESEerBird PRIV A image of the Twitter bird.

The next part should feel pretty natural by now; we need to draw the image on the canvas
using a context method named, you guessed it, drawImage.

context.drawImage (twitterBird, 20, 120, 70, 70);

1 P N N\

Using the drawlmage method Heve's our And we syccif\/ the %,y lotation, width and height
image objcc .

There’s one other thing to know about images: they don’t always load immediately, so you
need to make sure that the image has fully loaded beford you draw it. How do we wait until
something is loaded before we take action? We implement an onload handler:

Heve, we've saying: when the image has

, th cute this Lunction.
twitterBird.onload = function() { loaded, then exetute thi

context.drawImage (twitterBird, 20, 120, 70, 70);
}; X— We draw the image to the

€anvas using the tontext’s
draw|mage method.
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adding the image

See if you can put together the drawBird function from all the pieces Judy gave us. The
drawBird function takes a canvas and context, and draws the bird onto the canvas. You
can assume that with this function we're placing “twitterBird.png” at the location x=20,
y=120, with a width and height of 70. We've written the method declaration and the first
line for you. You'll find our solution at the end of the chapter.

function drawBird(canvas, context) {
var twitterBird = new Image()

Your tode heve.™

Make sure You add a eall to
the drawBird function in the
previewHandler funetion.

Yet another test drivercs=s2DF Enhancer

Double check your code and get in

ol .. (<[] (+@ TweetShirt
another test drive! Wow, this is really %
looking polished now.

Give it a few tries; try it with circles or
squares. You’ll notice that we used a png
with a transparent background so that
the circles and squares work if they’re

behind the bird.

8np

o Soogle

I saw this tweet

Ifit's worth ing, il
T b 's
hweeting, it's worgh putting on q #tweershipy

2

Select background color: | White [

Circles or Squares? | Circles [&
Select text color: | Black 3

and ail I got was thjs lousy t-shirt

This votks and we've well
—>

. Pick a tweet: (1757,
on our wag %o developing a %

tool app. But like we said, (Previaw)
we've toum{‘,ing on You to

im?lcmcn{: the ecommerte \

and fulfillment and all that.
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there qre no °
b Questions

Dum

Q,: We haven’t seen the Image object before. You used it
when you added an image to the canvas. What is this? Why
didn’t we create it with document.createElement(“img”)?

A: Good catch. Both methods you mention create image
objects. The JavaScript Image constructor is arguably a more
direct way to create images from JavaScript and gives us a little
more control over the loading process (like giving us the ability to
easily use a handler to be notified when the image is loaded).

So, our goal here is to create an image, and to make sure it's
loaded before we draw it on the canvas. The Image object gives
us the best path to doing that.

Q: Canvas is cool... but also kind of a pain compared to
HTML. Anything more complicated than basic shapes must
be really difficult to do.

A: There’s no doubt about it, you're writing graphics code when
you’re programming canvas. Unlike the browser, which takes care
of a lot of details for you, like flowing elgfhgnis
you don't have to worry about drawing eve
have to tell canvas where to put everything.

urself, you

Canvas gives you a lot of power to do almost any kind of graphics
(currently, 2D) you can imagine, however. And we're in early days
of canvas; it’s likely that libraries of JavaScript code will make it
easier to write graphics for canvas in the future.

Q: I noticed that for very long tweets, the tweet just
disappears off the edge of the canvas. How can | fix that?

A: One way to fix it is to check to see how many characters
the tweet contains and if it's greater than a certain number, split
it into multiple lines and draw each line separately onto the
canvas. We've included a function, splitintoLines, in the code on
wickedlysmart.com that you can use to do just that.

Q,: | also noticed that some tweets have HTML entities in
them, like &quot; and &amp;. What’s that all about?

A: The Twitter API that we're using to get tweets as JSON
converts characters that people post in their tweets to HTML
entities. It's actually a good thing because any special characters,

hm;g fhp pagedo)f—

bringing out your inner artist

or even quotes, that would mess up our ability to get the tweets
properly from the JSON are represented as entities. If we were
displaying the tweets in HTML, those entities would be displayed
in the browser as the characters you're meant to see, just like
entities you add to your own page are displayed correctly in the
browser. However, as you saw, in the canvas they don’t look so
great. Unfortunately, right now there is no function in the canvas
API that will convert those entities back to their characters, so
you'd have to do that yourself.

Q: Can you do anything fancy in canvas, like put
dropshadows on text or shapes?

A: Yes! There are lots of fancy things you can do with

canvas and dropshadows is certainly one of them. As you'd
expect, you create a shadow by setting properties on the

context. For instance, to set the blur size of the shadow, you set
context.shadowBlur. You can set the position of the shadow with
context.shadowOffsetX and context.shadowOffsetY, and the color

E ext shadowColor.
r]hmggyou gn@o with canvas you might want to check into

are things like drawing gradients, rotating shapes, and putting
rounded corners on rectangles.

Q,: What other interesting things can | do with canvas?

AZ Alot! We'll cover a couple more ways to use canvas in later
chapters, and you'll definitely want to check out the canvas API
for more: http://dev.w3.org/html5/2dcontext/.

Q,: Is all this canvas stuff going to work on my mobile
device too? Or am | going to have to rewrite it for mobile
users?

A: If your mobile device has a modern browser (devices like
Android, iPhone and iPad all do), then this will work just fine
(the sizing of the page might be off, but the functionality will
work. The nice thing about canvas is, because you're drawing
with raw pixels, what you draw will look the same everywhere
(or, everywhere on browsers that support canvas). Fortunately,
modern smart devices like Android, iPhone and iPad all have
sophisticated browsers that have most of the functionality of
desktop browsers.
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canvas metadata

I was thinking it would be great to be

able to save a t-shirt and the location
and position of all its squares. Is there a
canvas save method for that?

No, that requires a little extra work.

The canvas is really meant to be a simple drawing
surface. When you draw a shape, the canvas just sees
it as pixels. The canvas isn’t aware of the specifics
of what you’re drawing, and it doesn’t keep track of
any shapes. It simply creates the pixels you ask it to
create. (If you’re familiar with the graphics terms
“bitmap” and “vector” drawing, you’ll recognize what
canvas 1s doing as “bitmap” drawing).

\p ag O I?oBI‘Tike Em:h delGaables in your canvas
as a set of objects that you can save and maybe
even move or manipulate, you need to maintain
the information about the shapes and paths as
you create them on the canvas. You can store this
data in JavaScript objects. For instance, if you're
keeping track of the random circles we’ve drawn on

- the TweetShirt canvas, you’d need to save the x, y

g location, the circle radius and color in order to be

able to recreate that circle.

This sounds like a good project for you.. ;)
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Congrats team, you did it! And
it even works on my iPad, so this
is perfect for customers on the
go. I'm thrilled. We're throwing

a TweetShirt launch party, so
come join us.

1 saw Ihis tweet

I it's worth tweeting. it's worth putting on @ Hiweetshirt

9 and all 1 got was this lousy t-shirt!

Select backgsound color: (e I
Circles or squares? (ceoes [

Select tex cotor: (Back [

(18 it e 8 wori g on 8 Fimsesiin B

Pick a tweet:

[T

The TweetShirt founder also
wanted to pass along that she’s
happy to see the web app works
on her iPad and iPhone ﬁoo,’ lf
she’s happy, we've happy.
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review of canvas

%BUI.I.ET POINTS

= Canvas is an element you place in your page to
create a drawing space.

= The canvas has no default style or content until you
provide it (so you won't see it on the page until you
draw something in it or add a border with CSS).

= You can have more than one canvas on your page.
Of course, you'll need to give each one a unique id
to access each using JavaScript.

= To specify the size of the canvas element, use the
width and height attributes on the element.

= Everything you put in canvas is drawn using
JavaScript.

= Todraw on the canvas, you first need to create a
context. Currently, a 2D context is your only option,
although other context types may exist in the future.

= Acontext is needed to draw in the canvas because
it provides a specific kind of interface (e.g., 2D
versus 3D). You'll be able to choose from more than
one kind of interface to draw on a canvas.

= You access the canvas by using context properties
and methods.

= Todraw a rectangle in the canvas, use the context.
filRect method. This creates a rectangle filled with
color.

= To create a rectangle outline, use strokeRect
instead of fillRect.

= Use fillStyle and strokeStyle to change the default fill
and stroke color, which is black.

= You can specify colors using the same format as
you use with CSS (e.g., “black”, “4000000”, “rgb(0,
0, 0)”. Remember to put quotes around the value of
the fillStyle.

There is no fillCircle method. To draw a circle in
canvas, you need to draw an arc.

To create arbitrary shapes or arcs, you first need to
create a path.

A path is a invisible line or shape you create that
defines a line or area on the canvas. You can't see
the path until you stroke or fill it.

To create a triangle, create a path using beginPath,
then use moveTo and lineTo to draw the path. Use
closePath to join two points on the path.

To draw a circle, create an arc that is 360 degrees.
Your start angle is 0, and your end angle is 360
degrees.

Angles are specified in canvas using radians, not
degrees, so you need to convert from degrees to
radians to specify your start and end angles.

360 degrees = 2Pi radians.
To draw text in canvas, use the fillText method.

When you draw text in canvas, you need to specify
the position, style, and other properties using
context properties.

When you set a context property, it applies to all the
drawing that follows until you change the property
again. For example, changing the fillStyle will affect
the color of shapes and text you draw after setting
the fillStyle.

Add an image to your canvas with the drawlmage
method.

To add an image, you first need to create an image
object and make sure it's completely loaded.

Drawing on canvas is like doing “bitmap” drawing in
graphics programs.
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g more than just sharing the
same web pages. Yeah, you got it... let’s just say they’ve
been mixing their content together.

By Troy Armstrong
INQUIRER STAFF W RITER

<Video> says, “It’s true, we've formed a tight relationship. You
see, 'm a pretty simple guy; I know how to display video, and I
do that very well. But that’s pretty much all T do. With <canvas>,

We asked <canvas> to comment. Is she the woman behind the
<video> tag? <Canvas> told us, “Well, <video> does very well on
his own, you know decoding all those video codecs, maintaining
his frames-per-second, all that, it’s a very big job, and I could never

Well, who would haye guessed? I guess we’ve got some
Interesting things in store ahead from the partnership that is
Scanvas>+<video>!

The fallout from this revelation can be expected to continue wel]
into the video chapter; when the budding relationship will e
exposed to public scrutiny.

Local resident Hei
shocked to learn
the two elements,

di Musgrove was
the truth about
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some fun for your brain

HTMIL5cross

We’re looking forward to checking out the <canvas>

and <video> scoop in the next chapter. In the meantime,
cement your new canvas knowledge with a quick
crossword and perhaps a cup of tea.

Across Down
4. Everything on the canvas is 1. Best place for a good tweet.
5. We aligned the “and all | got was this lousy 2. This context method creates a rectangle.
t-shirt!” text. 3. Canvas and go well together.
6. The property we set to fill a shape with a color. 8. There are 360 in a circle.
7. You can tell when something has finished loading using 9. Use this method to draw text on the canvas.
an handler. 10. We think in degrees, canvas thinks in
9. The non-existent context method Jim tried to use to create  11. An object with methods and properties to draw on a
circles. canvas.
12. Draw a circle withan _____ . 13. To move your path pencil to point 100, 100, use
14. How we make the path of a shape visible. (100, 100);
15. Want to know which option is selected? You might need
this property.

16. An invisible line you create to draw a shape.
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bringing out your inner artist

BE the Browsar
Solufien

A : Now that you have an interface,
ssume You've used the X
interface to pick the execute these JavaSeript statements
values for Your {:—_SW and write in the value for

each interface element.

selectObj = document.getElementById ("backgroundColor") ;
index = selectObj.selectedIndex;

bgColor = selectObj[index].value; white
selectObj = document.getElementById ("shape") ;

index = selectObj.selectedIndex;

shape = selectObj[index] .value; tivtles

selectObj = document.geé@@ggldppggrmbﬁun)c er

index = selectObj.selectedIndex;

fgColor = selectObj[index].value; black

Notice that for each menu o\?{:ion value,

we 9et the seleet element the option is Remember that the value of the option
c?nfaincd in, £ind the selected option may be di«cxccrcnf, than the {Qi you see
with the selected|ndex property, and the in the controls; in our tase, it's just the
get the value of the selected option. case of the first letters of the text.
Look at the HTML
Select background color: [ White 3 | 30ain to see the values
Lhe values we . the options if you
Weve ave the Wik Circles or squares? [ Neither 3 | need to.
‘:\chd in the Twcf'g \ .
nkecfate to tredte Select text color: [ Black 3 |

answevs above:
Pick a tweet: [ 2|

Preview |
| S
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exercise solutions

Y/, .
===\ Pseudo-code Magnets Solution
— 10
! Use your pseudo-magical coding powers to arrange the pseudo code below. We need to write the
pseudo-code for the drawSquare function. This function takes a canvas and context and draws one
randomly sized square on the canvas. Here’s our solution.

‘[K" We did this one for You.
function drawSquare ( ,_Can\was. r | context | ) {

calculate a random width
for the sSquare

calculate a random x position for the
square inside the canvas

calculate a random y position for the
square inside the canvas

\’ \{ow magne£s 90 hcrc!

L set the fillStyle to "lightblue"

draw a square at position x,
Y with width w

, AP Y0 Enhancer

e harpen Your pencil

s I t To make sure we see only new squares in the canvas each time we

x 0 u lon click preview, we need to fill the background of the canvas with the
background color the user has selected from the “backgroundColor”
select menu. First, let’simplement a function to fill the canvas with that
color. Fill in the blanks below to complete the code. Here's our solution.

function fillBackgroundColor (canvas, context) {

var selectObj = document.getElementById("backg\roundColor");

var index = selectObj.selectedIndex;

g Al we've doing to eveate a backaround
tolor is drawing a veetangle that fills

context.fillStyle = b3C°|°"' ; the entive canvas with a color.

var bgColor = selectObj.options[index] .value;

context.fillRect (0, 0, tanvaswidth, ctanvasheight) ;
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bringing out your inner artist

BE ﬂy@/ Brewser 8@111&@1
Interpret the call to the are method and sketch out all the values on the
cirele, including the path the method creates.

context.arc (100, 100, 75, degreesToRadians(270), 0, true);
and draw {\[ start heve

tountevrtlotkwise

/ vadius = 75°

ave path —> end angle = 0°

start angle = 2770°

8o you have a path! Now what?

You use the path to draw lines and fill in your shape with color, of course! Go ahead and create a

simple HTML5 page with a canvas a in all the code so far. Give it a test run, too.
ROago POE "ERhancer

context.beginPath() ;
context.moveTo (100, 150);
context.lineTo (250, 75);
context.lineTo (125, 30);
context.closePath() ;

Epetcise
OLutiON

e Heve's the tode so far.

context.lineWidth = 5; Set the width of line to dvaw over the path.

context.stroke () ; _Draw over the path with the line.

context.fillStyle = "red"; Set the color to £ill the triangle with to ved.. . .

context.fill(); Fill the fviangle withved.
800 Triangle

[ 4] » | [+ ntto:ssiocainost/=Betn/HimLsTweer ¢ | (Q- Gooale )

When we load our triangle page,
heve’s what we get (we made a
300 % 300 tanvas to draw in).

N
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exercise solutions

B Intermission Solution (im0

vadius = 29 Y = 400, 250

Time to practice your new arc and path drawing skills l/\/

to create a smiley face. Fill in the blanks below with
the code you need to complete the smiley face. We've

given you some hints about where the eyes, nose and O O
mouth should go in the diagram.

=3
Here’s our solution: %y = 300, 300 |

nose lcng{')\ZGO q an5|c=2.0°

function drawSmileyFace() { \_/
var canvas = document.getElementById("smiley"); /

XIY = 300, 350
var context = canvas.getContext("2d"); radius = 75

context.beginPath() ;

context.arc (300, 300, 200, 0, degreesToRadians (360), true);

. " " The face eivele. We did £his £
context.fillStyle = "#ffffcc"; ‘(/ you. Notice we filled it vi J'ch?:”o;f
context.£fill () ;

context.stroke() ; This is the left eye. The center of

Ap ag 0 PDF En h ance {‘)\c.ci\rclc is at x=200, y=250, the
vadius is 25, the starting angle is O,
context.beginPath () ; and the ending angle is MathP| % 2.

.  vadians (360 deayoes). I
context.arc (200, 250, 25, O, dcgvccsnRadlansGbO), true) ; path <0 ve o¢ t‘a‘::‘;ﬂ_l:c Si:\z_‘ot:e{hc

context.stroke() ; civele (but no Gill).
This is the vight eye. Just like the
context.beginPath() ; P lebt eve, “u?{ s at ?:q_o)%
5 5 ians(360) . We use coun{crdockwis,c vue) tor
context.arc (400, 290, 15, O, dCSV‘CCSToRadlans 260), true) ; e e oo e
context.stroke () for a tomplete tivele).
context.beginPath () ; This is the nose. We use move To(30 0,300) to move

) & the pen to x=300, y=300 +, ta i
context.move lo (300, 300 ; we use lincToGOO,ZJO) bctauscs{:h:tnjr: ilsmgcb-ll—:: :
context. lineTo (300, 350 : Then we stroke the path. 9

context . stroke (0 To gc{: a3 move vealistic smile, we start and end the edae of
the mouth at 20 degrees below the x—axis. That means the
. - . . °
context.beginPath() ; [ starting angle is 20°, and the ending angle is 160°.
context.avré (300, 350, 75, degreesToRadians (2-0) , degreesToRadians (“’O) , -("alsc) ;

. k ;
context. stroke () The divection is lockwise (£alse) because we want
} the mouth in a smile. (Remember, the starting

point is 1o the vight of the mouth center.
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For right

how, WC)YC

%:Si::f:; " font for the tweet, but we want
in whevre context. font = "J;)ld lem sans-serif [.. / this one to be bold Helvetica.
b comtone [cmmmtion | = [mane s e WL B
t?lllccbt‘tcx{ context.("and all I g§t was this lousy t-shirt!",
m' Eanvas.height—tl(ﬂ_) ;
}

bringing out your inner artist

Code Magnets Solution

It's time for your first experiment with canvas text. Below we've started the code for drawText, the
method we're going to call to draw all the text onto the preview canvas. See if you can finish up
the code to draw “l saw this tweet” and “and all | got was this lousy t-shirt!” on the canvas, we’ll
save drawing the actual tweet for later. Here’s our solution.

function drawText (canvas, context) {

var selectObj = document.getElementById(" | foregroundColor |") ;

var index = selectObj.selectedIndex;

var fgColor = selectObj[index] .value;

context. | fillStyle | = fgColor;

context.| font = "bold lem sans-serif";

context.

> // cet the se1bdRADQ: BQEheEnna,a,ger\

// Draw the tweet

/t__ We want to draw this text at 20 from j
the vight side of the canvas, and 40
£rom the bottom of the tanvas, so it
balances the top line of text.

Leftover magnets

fillRect -

you are here »

= "left"; [\ Hint: This is the x, y

. osition for the | saw
c°nteXt-m(_" "I saw this tweet"| , 20, 40); r;his Lweet” text

Hint: We'll be using an italie sevif
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exercise solutions

See if you can piece together the drawBird function from all the pieces Judy gave us.
W, The drawBird function takes a canvas and context, and draws the bird onto the canvas.
RC|§Q You can assume that with this function we're placing “twitterBird.png” at the location
YOLUEION  x=20, y=120, with a width and height of 70. We've written the method declaration and
the first line for you. Here’s our solution.

Don't -Fovgc{: to add a
call to drawBird in your
previewHandler/

function drawBird(canvas, context) {
var twitterBird = new Image()

Your tode here = twitterBird.sre = “twitterBird.png’;
twitterBird.onload = funetion() {
tontext.drawlmage(twitterBivd, 20, 120, 70, 70);
k5
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brin~i~~ out your inner artist[
TweetSvirt Easter ef¥
So, you’ve made the perfect TweetShirt preview—now
what? Well, if you really want to make a t-shirt out of your
design, you can! How? Here’s a little extra bonus to add
to your code—a TweetShirt “easter egg” if you will—that
will make an image out of your design, all ready for you to

upload to a site that will print an image on a t-shirt for you
(there are plenty of them on the Web).

K rth puiting on s Wseetsiies

and alt § got Wwas this Tousy t-shipgy

How can we do this? It’s simple! We can use the
toDataURL method of the canvas object. Check it out:

U
{:Mic ve mad.c a new funetion, make[mage,
add this ‘punt{:ionali‘l:\/-
function makeinige() | lL/_ We grab the tanvas ob\')cb[‘,...
var canvas = document.getElementById("tshirtCanvas");

And add an event
< handler so that

when You eliek on the

canvas.onclick = function () {
window.location = canvas.toDataURL("image/png") ;

}i
lt tanvas, it eveates
} We set the browser wiAp ago @@F sy Pt Ijq er the image.
lotation to the image that’s treate 3 prg image he
3;ncra#{::,.s:£ yzu'll.scc a .bn.)wsc\r pixels drawn on the canva;/ Note that png is the
Page wi Ju he Image in it. onl\/ foma{: that must be
supported by browsers, so we
Now, just add a call to makeImage in the window onload function and your recommend You use it

canvas 1s now enabled to make an image when you click on it. Give it a try.
And let us know if you make a tshirt!

window.onload = function() {
var button = document.getElementById ("previewButton") ;
button.onclick = previewHandler;

makeImage () ;
Call makelmage to add the click
event handler to the tanvas, and
Your easter eqq is complete.

Some browsers won’t let you grab an image from
the canvas if you’re running the code from file://.

Watch it!  Run this code from localhost:// or a hosted server if you want
: it to work across all browsers. :
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8 not your father’s tv

*
Video

«With special guest star “Canvas” *

Today in "As Webville
Turns" we'd better find out
what's going on between

<video> and <canvas>...

We don’t need no plug-in. Atter all, video is now a first-class
member of the HTML family—just throw a <video> element in your page
and you've got instant video, even across most devices. But video is far
more than just an element, it's also a JavaScript API that allows us to control
playback, create our own custom video interfaces and integrate video with
the rest of HTML in totally new ways. Speaking of integration... remember
there’s that video and canvas connection we’ve been talking about—you’re
going to see that putting video and canvas together gives us a powerful

new way to process video in real time. In this chapter we’re going to start by
getting video up and running in a page and then we’ll put the JavaScript API
through its paces. Come on, you’re going to be amazed what you can do with

a little markup, JavaScript and video & canvas.

this is a new chapter 349



announcing webville television

Meet Webville TV

Webville TV—all the content you’ve been
waiting for, like Destination Earth, The Attack of the
50° Woman, The Thing, The Blob, and it wouldn’t
be beyond us to throw in a few *50s educational
films. What else would you expect in Webville?
But that’s just the content, on the technology
side would you expect anything less than
HTMLS5 video?

Of course, that’s just the vision, we have

to build Webville TV if we want it to be a
reality. Over the next few pages we’re going to
build Webville TV from the ground up using
HTML)5 markup, the video element and a little
JavaScript here and there.

e jago PDF E

HTMLS {echnolog\/.

{—

350 Chapter 8

Comihs ta
browser near
You soon!



not your father’s tv

The HTML, let’s get it done...

Hey this is Chapter 8, no lollygagging around! Let’s jump right in and create some HTML:

<!doctype html> K\ Pretty standard HTMLS.
<html lang="en">
<head>

<title>Webville TV</title>

' SS file
<meta charset="utf-8"> o Don't ‘(:Ofgcf the C. i
+o make it all look nice.
<link rel="stylesheet" href="webvilletv.css">
</head>
<body>

Just a little image
<div id="tv"> £o help make it look
<div id="tvConsole"> ( like a television set.
<div id="highlight">
<img src="images/highlight.png" alt="highlight for tv">
</div>
<div id="videoDiv">

<video controls'ql;E);:z b srpDPeoEﬁﬁa naﬁ "evridth="480" height="360"

poster="1i rerollposter.jpg" id="video">

</video>
</div> And here’s our <video> element
</div> for playing our video. We'll take a
i tloser look in a set...
</div>
</body>
</html>

|£ you’re having issues, —>
+urn the yagc,’

Plug that set in and test it out... %E%

You need to make sure of a few things here: first, Heve's what we see. —>
make sure you've got the code above typed into a file Notice if you hover
named webvilletv.html; second, make sure you've your mouse over the
downloaded the CSS file, and finally, make sure you’ve seveen You 5c+' a set

also downloaded the video files and placed them in a of tontrols, whith You
directory named video. After all that, load the page tan use to pause, play,

and sit back and watch. set the audio or seek

around in the video.

N
Download cvc\r\/{:hihg from h‘(‘,‘(:?i/ / witkcdl\/smar‘{z.tom/ hfhtml5
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video formats can cause issues

B\I the time You
vead this, these
formats could
be move widely
supported acvoss
all browsers. Co
if your video's
wo\rking; ‘_’)Vca{"'
Always thetk the
Web to see the
latest on this
uw(:old'mg fopic.
And we'll come
back for more on

£his topie shortly-

352 Chapter 8

I'm not seeing any video. I've
triple checked the code and
T have the video in the right
directory. Any ideas?

Yes, it’s probably the video format.

While the browser makers have agreed on what the
<video> element and API look like in HTML5, not
everyone can agree on the actual format of the video files
themselves. For instance if you are on Safari, H.264

format 1s favored, if you’re on Chrome, WebM is favored,
and so on.

In the code we just wrote, we’re assuming H.264 as a
format, which works in Safari, Mobile Safari and TE9+.

If you’re pisi t rbp@ he{Ehkhq i
directorygrlgg y%' EsZe three cEferen ypes%g;éﬁ@

with three different file extensions: “.mp4”, “.ogv”, and
“.webm” (we’ll talk more about what these mean in a bit).

For Safari you should already be using .mp4 (which
contains H.264).

For Google Chrome, use the .webm format by replacing
your src attribute with:

src="video/preroll.webm"

If you’re using Firefox or Opera, then replace your src
attribute with:

src="video/preroll.ogv" Give this a {:r\/ 4o

. . , 3¢t You going, and
And if you’re using IE8 or earlier, you’re out of luck— we're Lomin back 4o
walit a sec, this is Chapter 8! How could you still be using all this in asbi'l:

IE8 or carlier? Upgrade! But if you need to know how to
supply fallback content for your IE8 users, hang on, we’re
getting to that.



not your father’s tv

How does the video element work?

At this point you've got a video up and playing on your page, but before we move on,
let’s step back and look at that video element we used in our markup:

£ present, the eontrols attribute causes
the Pla\/cv to suﬂ?l\/ tontrols for Con{ro"ing
the video and audio yla\/back.

: The autoplay attribute causes the
<video controls / video to start playback upon page load.

autoplay ¥ The sourte lotation of the video.

The width and height of
width="480" height="360" the video in the page.

poster="images/prerollposter.jpg"
id="video"> R A poster image to show when the

</video> movie is not playing.
An id for the video element so

Affan g PEFEfhancer

/_\

i L%
ther handy tip from the ﬂTM
g:fdc from the City of Webville.

src="video/preroll.mp4"

Good Video Etiquette:
The autoplay property

While autoplay may be the best thing
for sites like YouTube and Vimeo (or
New Construction | WebvilleTV for that matter), think twice
Ciity of Webville before setting it in your <video> tag.

*" ﬁ/ Often, users want to participate in the

. ,,“ y decision of whether or not video is

. :‘\ ] played when they load your page.
e - o

N
The HTMLS Guide t0
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overview of video attributes

Closely inspecting the video attributes...

Let’s look more closely at some of the more important

video attributes:

there or it’s not. If it is the.re,
then the browser will add its
built-in controls to the video
display. This varies by browser,
so check out each browser to

see what they look like. Her.e’s
what they look like in Safari.

\\a
autoplay

The autoplay boolean attribute tells the
browser to start playing the video as soon
as it has enough data. For the videos we’re
demoing with, you’ll probably see them
start to play almost immediately.

{T\qc video player

poster

The browser will typically display one frame
the video. If you remove the autoplay
attribute you’ll see this image displayed

will just show the first frame of the video...

which is often black. If you want to show a

image to display, and specify it by using the
poster attribute.

Sre
SIH T[S G
Coltf 1 ) ) . _ The src attribute is Just like the <img> element’s
The controls attribute 1s sre is what video

stc—it is a URL that tells the video
. s e i elem
boolean attribute. 1¢t’s either file is used heve. ‘L/‘ i

to find the source file. In this case, the source is

Video( preroll.mp4. (If you downloaded the code
for this chapter, you’ll find this video and two
others in the video directory).

prefoad

The boolean attribute preload is typically
used for fine-grained control over how
video loads for optimization purposes.
Most of the time, the browser chooses
how much video to load, based on

things like whether autoplay is set and
the user’s bandwidth. You can override

9 PDI: En h anct this by setting preload to none (none of

the video is downloaded until the user
“plays”), metadata (the video metadata is
downloaded, but no video content), and
auto to let the browser make the decision.

of the video as a “poster” image to represent

before you click play. It’s up to the browser to
pick which frame to show; often, the browser

specific image, then it’s up to you to create an

loop
Another boolean attribute, loop automatically
restarts the video after it finishes playing,

354 Chapter 8

width, height

The width and height attributes set the width and height of the
video display area (also known as the “viewport”). If you specify
a poster, the poster image will be scaled to the width and height
you specify. The video will also be scaled, but will maintain its
aspect ratio (e.g, 4:3 or 16:9) so if there’s extra room on the
sides, or the top and bottom, the video will be letter-boxed or
pillar-boxed to fit into the display area size. You should try to
match the native dimensions of the video if you want the best
performance (so the browser doesn’t have to scale in real time).

Pillar—boxing \/ A LC'H:cr—boxins




not your father’s tv

The controls look
different on every browser:;

at least with solutions like
Flash I had consistent
looking controls.

Yes, the controls in each
browser are different with
HTML video.

The look and feel of your controls is
dictated by those who implement the
browsers. They do tend to look different in
different browsers and operating systems.

S 1 e, on a tablet, they
0 PD@vgﬁmﬁbg?rdiﬁcmntly because
the device just works differently (and it’s
a good thing that’s already taken care of
for you). That said, we understand; across,
say, desktop browsers, it would be nice to
have consistent controls, but that isn’t a
formal part of the HTMLS5 spec, and in
some cases, a method that works on one
OS might clash with another operating
system’s UI guidelines. So, just know that
the controls may differ, and if you really
feel motivated, you can implement custom
controls for your apps.

t We'll do this later...
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video format overview

What you need to know about
video formats

We wish everything was as neat and tidy as the video
element and its attributes, but as it turns out, video
formats are a bit of a mess on the Web. What’s a video
format? Think about it this way: a video file contains
two parts, a video part and an audio part, and each part
1s encoded (to reduce size and to allow it to be played
back more efficiently) using a specific encoding type.
That encoding, for the most part, is what no one can
agree on—some browser makers are enamored with
H.264 encodings, others really like VP8, and yet others
like the open source alternative, Theora. And to make
all this even more complicated, the file that holds the video
and audio encoding (which is known as a container) has
its own format with its own name. So we’re really talking
buzzword soup here.

Anyway, while it might be a big, happy world if all
browser makers agreed on a single format to use across
the Web, well, that just doesn’t seem to be in the cards

for a number of technical, political, A@@i@@hieQDF

reasons. But rather than open that debate here, we’re
just going to make sure you’re reasonably educated on
the topic so you can make your own decisions about
how to support your audience.

Let’s take a look at the popular encodings out there;
right now there are three contenders trying to rule the
(Web) world...

thange over time.

Three diffevent video
formats in use atross
the major browsers.

This is a
J tontainer-...

—
WebM Container ...{:ha{:.
tontains a
video and
‘ Vp8 Video l an audio
Encoding .
J Cn{,odm5
e of the
[ Vorbis Audio video data.

MP4 Container

H.264 Video

=

Encoding

e
AAC Audio
Encoding

—_—

Your mileage may vary by the
Lime you vead this book, as
‘Favmrcd cnl‘.odings tend to

Ogg Container

Theora Video
Encoding

——————

Vorbis Audio
Encoding

—

—_—

1

Each format tonsists of a
tontainer {‘,\/Yc (like WebM,
MP4 and 053) and a video
and audio entoding (like VP2
and Vorbis).

The HTML5 speci{ication allows for any video format.

It is the hrowser implementation that determines what

formats are actually supporteJ.
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The contenders

The reality s, if you’re going to be serving content to a wide spectrum of users
you’re going to have to supply more than one format. On the other hand, if all
you care about is, say, the Apple iPad, you may be able to get away with just one.
Today we have three main contenders—Ilet’s have a look at them:

MP4 container with

) : WebM container with
AT UL ] L LA VP8 Video and Vorbis Audio

H.264 is licensed by the MPEG-LA

group. WebM was designed by Google to

work with VP8 encoded videos.

WebM/VP8 is supported by Firefox,
Chrome and Opera.

You’ll find WebM formatted videos
with the .webm extension.

There is more than one kind of
H.264; each is known as a “profile.”

MP4/H.264 is supported by Safari
and IE9+. You may find supportin
some versions of Chrome.

== Apago PDF Enhancer
0gg container with

Theora Video and Vorbis Audio

Theora is an open source codec.

Video encoded with Theora is

usually contained in an Ogg file, H.264 the q Theora. The open

with the .ogv file extension. industry darling, sourte altermative.
g but not the - &
Ogg/Theora is supported by veigning thamp... ) .

Firefox, Chrome and Opera.

VP8, the tontender,
backed by Goodle,
su??ov'{‘,cd b\/ othevs
and toming on S‘brong...
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managing video formats

How to jugale all those formats...

So we know it’s a messy world with respect to video format, but what to do? Depending
on your audience you may decide to provide just one format of your video, or several. In
either case, you can use one <source> element (not to be confused with the src attribute)
per format inside a <video> element, to provide a set of videos, each with its own format,
and let the browser pick the first one it supports. Like this:

Notice we've runov'mﬁ the sre v and add'mg three sourte
atbribute from the <video> an. 23 2ath ith bheir o
see attribute, each with 3 ‘
J version of the video in 3
diffevent format. ’

<video sre=“video/prerott-mp4* id="video"
poster="video/prerollposter.jpg" controls € ((
width="480" height="360"> ‘Q. ®
<source src="video/preroll.mp4">
<source src="video/preroll.webm">
<source src="video/preroll.ogv">

<p>Sorry, your browser doesn’t support the video element</p>

</video> &3 ag 0 PDF Eﬂh&n’@*@ F{: the top and

This is what the work its way down until it finds a
browser shows if it Lormat it tan play- 'S
doesn’t support video.

For eath sourte the browser loads the
wetadata of the video file 4o see if it
can play it (which can be a lengthy process,
although we ¢an make it easier on the
browser-.. see the next page).

%BUI.I.ET POINTS

= The container is the file format that's used to package up the video, audio
and metadata information. Common container formats include: MP4,
WebM, Ogg and Flash Video.

= The codec is the software used to encode and decode a specific encoding
of video or audio. Popular web codecs include: H.264, VP8, Theora, AAC,
and Vorbis.

= The browser decides what video it can decode and not all browser makers
agree, so if you want to support everyone, you need multiple encodings.
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How to be even wmore specific with
your video formats

Telling the browser the location of your source files gives it a selection of
different versions to choose from, however the browser has to do some
detective work before it can truly determine if a file is playable. You can help
your browser even more by giving it more information about the MIME type
and (optionally) codecs of your video files:

The todees pavameter specifies

The file you use in the sre is actually which codees were used f
a tontainer for the actual video encoding the video :nd a:gio 4 The video todet.
(and audio and some metadata). eveate the entoded Vidco;ilc. [ S' The audio todet.
<source src="video/preroll.ogv" type='video/ogg; codecs="theora, vorbis"'>
A A 4
. . Notice the double quotes on the codees
Type is an optional attribut This is the MIME type e q
that is a hint 4o the br:::s:r of the video file. It fav?mc{:cl. This mcav{\j we need to use
to help it figure out if it can spetifies the tontainer single quotes around the type attribute.

play this kind of file. format.

Apago PDF Enhancer

We can update our <source> elements to include the type information for all
three types of video we have, like this:

<video id="video" poster="video/prerollposter.jpg" controls width="480" height="360">
<source src="video/preroll.mp4" type='video/mp4; codecs="avcl.42EO01E, mp4a.40.2"'>
<source src="video/preroll.webm" type='video/webm; codecs="vp8, vorbis"'>
<source src="video/preroll.ogv" type='video/ogg; codecs="theora, vorbis"'>

<p>Sorry, your browser doesn't support the video element</p>

</video>
7 The todees for mph ave move omplicated than H\c"
|1C You don't know the codees pavameters, then other two betause h.264 supports various “yro(:ilcs,
You tan leave them off and Jjust use the MIME different encodings for diffevent uses (like high
i:p?c. [£ will be a little less efficient, but most bandwidth vs. low bandwidth). So, to get those vight,
the time, that's okay. \/ou'll need to know move details about how your

video was entoded.

If and when you do your own video encoding, you’ll need to know more
about the various options for the type parameters to use in your source
element. You can get a lot more information on type parameters at
http://wiki.whatwg.org/wiki/Video type parameters.
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questions about video encoding and playback

therejare no
b Questions

Dum

Q,: Is there any hope of getting to one
container format or codec type in the
next few years? Isn’t this why we have
standards?

A: There probably won't be one encoding
to rule them all anytime soon—as we said
earlier, this topic intersects with a whole host
of issues including companies wanting to
control their own destiny in the video space to
a complex set of intellectual property issues.
The HTMLS standards committee recognized
this and decided not to specify the video
format in the HTMLS5 specification. So, while
in principle HTML5 supports (or is at least
agnostic to) all of these formats, it is really up

to the browser makers to decide what Eﬁﬁ
and don't support. p ag 0]

Keep an eye on this topic if video is important
to you; it will surely be an interesting one to
watch over the next few years as this is all
sorted out. And, as always, keep in mind what
your audience needs and make sure you're
doing what you can to support them.

Q: If | want to encode my own video,
where do | start?

A: There are a variety of video capture
and encoding programs out there, and which
one you choose is really going to depend

on what kind of video you're capturing and
how you want to use the end result. Entire
books have been written on video encoding,
so be prepared to enter a world of all new
acronyms and technology. You can start

simple with programs like iMovie or Adobe
Premiere Elements, which include the ability
to encode your video for the Web. If you're
getting into serious video work with Final
Cut Pro or Adobe Premiere, these software
programs include their own production tools.
And, finally, if you are delivering your videos
from a Content Delivery Network (CDN),
many CDN companies also offer encoding
services. So you've got a wide variety of
choices depending on your needs.

Q: Can | play my video back
fullscreen? | am surprised there isn't a
property for this in the API.

A: That functionality hasn't yet been
sEﬁrh@l Hlttough You'll find ways to do
it with some of the browsers if you search
the Web. Some of the browsers supply a
fullscreen control (for instance, on tablets)
that give the video element this capability.
Also note that once you've got a way to go
fullscreen, what you can do with the video,
other than basic playback, may be limited
for security reasons (just as it is with plug-in
video solutions today).

Q: What about the volume of my
video? Can | use the API to control the
volume level?

A: You sure can. The volume property can
be set to an floating point value between 0.0
(sound off) to 1.0 (sound the loudest). Just
use your video object to set this at any time:
video.volume = 0.9;
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supporting flash video

I think Flash video is still
important and I want to

make sure I have a fallback
if my users' browsers don't
support HTML5 video.

No problem.

There are techniques for falling back to another
video player if your preferred one (whether that
be HTML) or Flash or another) isn’t supported.

Below you’ll find an example of how to insert
your Flash video as a fallback for HTMLS video,
assuming the browser doesn’t know how to play
HTMLS5 video. Obviously this is an area that is
changing fast, so please take a look on the Web
(w @ijd é than a book)
toElla € sure g@rﬁlﬁlﬁ t@e a?:st and greatest
techniques. You’ll also find ways to make
HTMLS5 the fallback rather than Flash if you
prefer to give Flash video priority.

<video poster="video.jpg" controls>

<source src="video.mp4">

<source src="video.webm">

<source src="video.ogv">

<object>...</object>

</video>

L
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[nsert your <objeet> element inside the
<video> element. |£ the browser doesn't
know about the <video> element, the
<objcC+> will be used.



not your father’s tv

| was told there would be APls?

As you can see, you can do a lot using markup and the
<video> element. But the <video> element also exposes

a rich API that you can use to implement all kinds of «?
interesting video behaviors and experiences. Here’s a quick
summary of some of the methods, properties and events y

of the <video> element you might be interested in (and

check the spec for a comprehensive list): ca" ‘I’hese Me‘rhOds
Play — ?la\/s your video

auses Your video
o < Pausesd

paus
oad < loads your video
Use these Properties canPlayType 'Pv™
video types
videoWidth loop \Z::;aa:v?..lgzgcally

videoHleight — mutedy 20 PDFE Enhancer

currentTime PauseJ

duration reaJyState

ended see]cing ’ &&,
(’ error volume « 4

These are all properties of

the <video> element obf’cdc. (ca‘l'ch ‘rhese EVQ"‘I'S

Some you ean set (like loop and
muted); some are read onl\/

(like turventTime and evror). Play ahort
/ pause waiting
progress loadeddata
And these are all events You
tan handle if you want by error loadedmetadata
adding event handlers {:ha){: are
called when the event you've timeupJate volumeclxange

listening for oteurs.

ended
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how a playlist works

A little content “programming” on Webville TV

So far we’ve got one single video up and running on Webville TV. What we’d really
like is a programming schedule that serves up a playlist of videos. Let’s say we want
to do this on Webville TV:

o Show a little preshow to the audience,
you know, the Coke and popcorn ads,
the audience etiquette, and so on...

e Show our first feature, titled Are you
Popular?Trust us, you'll enjoy it.

Apégo PDF Enhancer

And then show our featured
presentation, Destination Earth,
presented in full technicolor. Created
by the American Petroleum Institute,
what on earth could be their
message? Watch and find out.

% harpen Your pencil

x Now you might be tempted to look at the <video> markup specs to see how you specify a playlist,
but for this you're going to need code because the <video> element allows you to specify only one
video. If you were on a desert island and had to implement a playlist with only the browser, the
<video> element, the src property, the load and play methods, and the ended event, how would
you do it (you can use any JavaScript data types you like):

Just a hint: the ended event happens when a video

veathes the end and stops playing. Like any event, you

¢an have a handler called when this happens. No peeking at
the answer!!
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_ qaoharpen your pencil
§£ ySoIEtion

When the page loads we set up

a playlist areay, start the first
video ?lazing, and set up an event
handler for when it stops. \/

... which ¢alls the

ended event handler.

not your father’s tv

Event Finishes Pla\/ing
the ended event

Now you might be tempted to look at the <video> markup specs to see how

you specify a playlist, but for this you're going to need code because the <video>
element allows you to specify only one video. If you were on a desert island and
had to implement a playlist with only the browser, the <video> element, the src
property, the load and play methods, and the ended event, how would you do it
(you can use any JavaScript data types you like)? Here's our solution:

Heve's how we've going to store
the playlist, as an aevay. Eath

Playlist Pseudo-code item is a video to play.
Create array of playlist videos
Get video from DOM . g'
Set event handler on video for é? 5
“ended” event . 4 qu’
w s,’” o¢'
& &
Create variable position = 0 - é?’ F .F
. R -nhancery & F
Set video source to playlist position 0 & & Rz
Play the video ) ) |
Playlist Array
. ) Heve's our handler o deal with
Ended ) Every time a video video ending:

Ended Event Handler Pseudo-code

Increment position by one
Set video to next playlist position

Play the next video When we get to the
end of our ‘7|a\/|is+,
we tan either S'{',O\’; or
|oo\7 around to the
fiest video.

you are here »
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implementing a playlist

Implementing Webville TV’s playlist

Now we’re going to use JavaScript and the video API to implement the Webville TV
playlist. Let’s start by adding a link to a JavaScript file in webvilletv.html; just
add this into the <head> element:

<script src="webvilletv.js"></script>

And delete this from your existing <video> element:

<video controls autoplaysrc=‘video/preroii-mp4* width="480" height="360"

poster="images/prerollposter.jpg" id="video">

Y=— We're removing the autoplay and sre
</video> \ attributes from the <video> tag.

Also vemove any <source> elements you
might have been expevimenting with.

Now, create a new file webvilletv.js, and let’s define a few global variables
and a function that will be called when the page is fully loaded:

F ' ine jgble 3 ich video
« wﬁp\? a\% we'll' name {:his%&h.@.{éﬁé‘él‘r
var position = 0;

var playlist;  <—— And we need 3 variable to hold the video playlist arvay.
ideo;
var videe S And also a vaviable to hold a veference to the video element.

window.onload = function() { v We'll set up our Pla\/lis{: with three videos.
playlist = ["video/preroll.mp4",
"video/areyoupopular.mp4",
"video/destinationearth.mp4"];
N Grab the video element.

video = document.getElementById ("video"

video.addEventListener ("ended", nextVideo, false);

}t And add a handler for the video ended event. Yes, this looks different than
what we've used to—hold on one see, we'll £alk about this on the next page.

video.sre = playlistiposition] ;;;/ Now let’s set the sre for the fivst video.

video.load() ;

video.play() ; ~— And load the video and play it/
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So what’s up with that event handler code?

In the past we’ve always just assigned a handler function to be called when an event
occurs to a property (like onload or onclick) like this:

video.onended = nextVideo;

However, this time we’re going to do things a little differently. Why? Because at the time
we’re writing this, support for all the event properties on the video object are a little
spotty. That’s okay; that deficiency is also going to allow us to show you another way of
registering for events: addEventListener, which is a general method supported by
many objects for registering for various events. Here’s how it works:

You ¢an use the addEventListener method This is the funetion we've going
to add an event handler. Q/ %o ¢all when the event happens.

¢

video.addEventListener ("ended", nextVideo, false);

This i ; This is the event we've listening for-. ?

on Ii/;: cth::fgcf:{: Notice we don't put an “on” b?\cov-c the The thivd parameter tontrols some advanced mc{,:hods
listening for the event name like we do with handlers that  of getting events if it is f‘{: to true. M"l.“S you ve
we set with properties (like onload). writing advanced tode you'll always set this to false.

event.

Other than the fact the addEventListener methzﬁDlliltle E)re complicated
than just adding a handler by settinﬁp a(ger tola fufictionts mm@ﬂ@ @dcn

the same way. So let’s get back to our code!

How to write the “end of video” handler Note the handler ven't

Now we just need to write the handler for the video’s ended event. This handler is be called if the user
going to be called whenever the video player hits the end of the current video file. pauses the video or if
Here’s how we write the nextVideo function (add it to webvilletv.js): the video is looping (which

you ¢an do by setting the

Fiest, intrement the position loop property.

function nextVideo() { [ in the Yla\/lis{: arvay.

position++;
if (position >= playlist.length) { <&~ ™ And if we hit the end of the

position = 0; list, we'll \')us‘[: |oo\> back avound b\/
setting the position to zevo again.
}
video.src = playlist[position]; < Now let’s set the sourte of
the player to the next video.

video.load() ;

video.play() ; N And ‘(:ina“\/, let's load and start
the new video playing.
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testing the playlist

Another test drive... ﬁfﬁ

Can you believe we’re ready for a test drive? All we

did was use the API to set up a video to play, then we
made sure we had an event listener ready to handle the
situation when the video ends, which it does by starting
the next video in the playlist. Make sure you’ve got the
changes made to your HTML file, type in your new
JavaScript code and give it a test drive.

Heve's what we se& Leel free bo dstxub
ahead in the video 1o see the v\{: hcojc
thange from one to another withou

watehing the whole show-

It works! But how do we
decide which video format

load the video source?

Good question.

368 Chapter 8

to play when we're using code to

Ave You seratehing your head saying “probably? ma\/lpc’X

hancer

When we were using multiple source tags we could count
on the browser to sort through one or more video formats
and decide if it could play any of them. Now that we’re
using code we’re just giving the video element a single
option. So how do we test to see what the browser supports
to make sure we supply the best format?

We do that using the canPlayType method of the video
object. canPlayType takes a video format and returns a
string that represents how confident the browser is that it
can play that type of video. There are three confidence
levels: probably, maybe or no confidence. Let’s take a closer
look and then rework the playlist code to use this.

why doesn't it veturn frue or false?” Us oo, but we'll 90
‘l:hrough what this means in a set...



not your father’s tv

How the canPlayType method works

The video object provides a method canPlayType that can determine how likely
you are to be able to play a video format. The canPlayType method takes the same
format description you used with the <source> tag and returns one of three values:
the empty string, “maybe” or “probably”. Here’s how you call canPlayType:

£ we pass just the short form of a format then Empty string if"l'he '
) browser knows it can't

we ¢an only get “ or ‘;}8\156" as a vesult. //7 play the video.

video.canPlayType ("video/ogg") — The sTr'ing “maybe” if the

browser thinks it can
video.canPlayType ('video/ogg; codecs="theora, vorbis"') —xa possibly play the video.

7 N
But if we pass the spetific Lype with a codee, we might
then get “, “maybe” or “probably” as an answer.

The string “probably” if
the browser is confident
it can play the video.

Notice that the browser is only confident beyond “maybe” if you include the codec
parameter in the type. Also notice that there’s no “I'm absolutely sure” return value.

Even if the browser knows it can play a #pe of video, there’s still no guarantee it can Bitrate is the number of bits
play the actual video; for instance, if the bitrate of th VB is too high, then the he browser has to protess per
browser won’t be able to decode it. p ag (@) I%) e‘IQ_- En% ance wnit of time to detode the

video and display it corveetly.
Putting canPlayType to use

We’re going to use canPlayType to determine which video format to use for Webville TV
videos—you already know that we have three versions of each file: MP4, WebM and Ogg, and
depending on which browser you’re using, some will work and some won’t. Let’s create a new
function that returns the file extension (“.mp4”, “.webm” or “.ogv”) that is appropriate for
your browser. We’re going to use only the MIME types ("video/mp4", "video/webm" and
"video/ogg") and not the codecs, so the only possible returns values are “maybe” and the

empty string. Here’s the code: We know we'll onl\/ get “maybc" and

Cvn?-{:\/ s{:\ring as answers, so we'll Jus{:
function getFormatExtension() { \/\ make sure our matthing type doesn't
if (video.canPlayType ("video/mp4") != "") { vesult in an cm\?{:\/ s{:v-ing.

return ".mp4";

} else if (video.canPlayType ("video/webm") != "") { '\ We Jcry eath o(: the 'E‘/?CS) and

return ".webm"; &~ veturn the torvesponding file
} else if (video.canPlayType("video/ogg") != "") { , -~ “c"‘t"‘s.'"‘ if the browser says,
return " .ogy" s Maybe | tan support that.”
} ’t zt:r most use c}',ases, if You don’t know
} « [4 CO'?CCS, I‘ES Sood choush '&0 bC
maybc Confidcn'{:.
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dealing with formats again

Integrating the getFormatExtension function

Now, we need to make some changes to the window.onload and
nextVideo functions to use getFormatExtension. First, we’ll remove
the file extensions from the filenames in the playlist (because we’re going to
figure those out using getFormatExtension instead), and then we’ll call
getFormatExtension where we set the video. src property:

window.onload = function() { Remove fhe ‘Cilc extensions.

playlist = ["video/preroll", We've (:igwing these out
"video/areyoupopular", ‘wosramma{,icall\/ NOW-
"video/destinationearth"] ;

video = document.getElementById("video") ;

video.addEventListener ("ended", nextVideo, false) ; ‘{\And tontatenate the vesult

video.src = playlist[position] + getFormatExtension() ; of SC{ZFOVMB‘EEX&nsion to the

video.load() ; filename for the new video sve.

video.play() ;

}

And do the same thing in nextVideo:

function nextVideo () { Ap ag 0 PDF En h ancer

position++;

if (position >= playlist.length) {

position = 0; f Same thing heve; we
) tontatenate the vesult of
video.src = playlist[position] + getFormatExtension() ; ngFo\rma‘EEx{:cnsion to the
video sre¢.

video.load() ;
video.play() ;
}

(=)
And test drive.. sSrod

Add the canPlayType function and make the changes above, then reload
your webvilletv.html file. Work? Now your code is figuring out the
best format. If you want to know which video the browser chose, try P o

adding an alert to the window.onload and nextVideo functions; add it ‘ prerollmgg o Cth/HTMLS ideo video,
at the bottom of each function, after video.play():

alert("Playing " + video.currentSrc); a

Which file did your browser play?

http:/ flocathose
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Questions

Dum

Q- If 'm programmatically setting the source of my video,
and canPlayType says its a “maybe”, but yet the playback fails,
how can | deal with that?

A- There are a couple of ways to approach this. One is to catch
the error and give the video object another source (we'll talk about
catching errors at the end of this chapter). The other is to use the

You may need to install
Quicktime to play mp4
video in Safari.

WatCh ﬂ:‘ Quicktime often comes

installed by default, but
ownload it from

‘Watch it!

if it's not, you can d

http://www. apple.com/quicktime/download/.

MIME type.

Watch it!

If you're on a Mac or Linux using a local server, you're most likely using Apache. You can
modify the httpd.conf file (if you have root access) or create a .htaccess file in the directory
where your video files are stored, and add the following lines:

AddType video/ogg .ogv
AddType video/mp4 .mp4
AddType video/webm .webm

This tells the server how to serve files with those file extensions.

You can install Apache on Windows, and do the same thing. For IIS servers, we recommend
looking in the Microsoft online documentation for "Configuring MIME types in IIS."

not your father’s tv

DOM to write multiple source tags into the video object at once (just
as if you'd typed them into your markup). That way your video object
has several choices and you don't have to write more complex error
handling code). We're not going to do that in this chapter, but it's a
way of giving your video object multiple choices and doing it through
code, not markup, if you have advanced needs.

Google ch
€ rome has e
Security restrictions, xera

Thes i
preve Security restrictions wjjy
A ent you from doing some
O+
canvas operations if you

page as a file (i.e., your URL wiy

Make sure your server is serving video files with the correct H

Whether you're using your own local server, or running an app using video
from a hosted server, you need to make sure that the videos are being served

correctly. If they're not, they might not work properly.
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our message fo you

T keep tellin you, it's not just about
JavaScript... you've gotta see the big
picture. Building web apps is about markup,
€SS, and JavaScript and its APIs.

At some point we have to treat you like a real developer.

In this book we’ve (hopefully) helped you every step of the way—we’ve been
there to catch you before you fall and to make sure that, in your code, your 1’s
were dotted and your t’s were crossed. But, part of being a real developer is
jumping in, reading other peoples’ code, making out the forest despite all the
trees, and working through the complexity of how it all fits together.

Over the rest of this chapter we’re going to start to let you do that. Up next
we’ve got an example that is the closet thing to a real web app we’ve seen so
far, and its got lots of pieces, lots of API use and code that handles lots of real
details. Now, we can’t step you through every single piece, explaining every
nuance like we usually do (or this book will be 1200 pages); nor do we want
to, because you also need to acquire the skill of putting all the pieces together,
without us.

Don’t worry, we’re still here and we’re going to tell you what everything does, but
we want you to start to learn how to take code, read it, figure it out, and then
augment it and alter it to do what you want it to do. So, over the next three chapters,
we want you to dig into these examples, study them, and get the code in your
head. Really... you're ready!
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We need your help!

This just in... we just got the contract to build the $tarring You Video
software for their new video booth. What on earth is that? Oh, just the latest
HTML5-enabled video messaging booth—a customer enters an enclosed video
booth and shoots their own video message. They can then enhance their video
using real movie effects; there’s an old-time western sepia filter, a black & white
film noir filter, and even an otherwordly sci-fi alien filter. Then the customer
can send their message to a friend. We went ahead and commited us all to
building the video interface and effects processing system for it.

There’s a problem though. The video booths won’t be available for another
six weeks, and when they arrive the code has to be done. So, in the meantime,
we’re going to get a partly functional demo unit and a few test video files, and
we’ll write all our code using those. Then when we’re done, the Starring You
folks can just point the code to the just-captured real video. And of course,
remember that all this has to be done using HTMLS5.

So, we hope you’re in, because we signed the contract!

Apago PDF Enhar

Step in, tut a video, give it a style,
and send it 1o your Lriends!

N7
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checking out the

Step inside the booth, let’s take a look...

Below you’ll see our demo unit complete with a user interface. What we’ve got is a video screen
where users will see their video played back. They’ll be able to apply a filter like “old-time

western” or “sci-fi,” see how it looks, and when they’re happy, send it off to a friend. We don’t have
record capability yet, so we’ve got the test videos to play with. Our first job is going to be to wire
everything up so the buttons work, and then write the video filters. Before we get into all that, check
out the interface:

Heve's the interface of the demo wnit. ['s 9ot a video player
vight in the middle for viewing videos.

[
|

E—— — DEMOUNT

A | ‘F i : —tim i . dem
e e o e ot The vy s o e ot b
davk) or sci—(-\; (inverted video). and mute tontrols. unit has two
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Unpacking the Pemo Unit

The demo unit just arrived via next day air and it’s time to unpack it. It looks like
we’ve got a functioning unit with some simple HTML markup & JavaScript written
so far. Let’s have a look at the HTML first (videobooth.html). By the way; sit
back; we’ve got a few pages of factory code to look through, and then we’ll get
cracking on the real code.

v HTMLS, of eourse. And all the styling is

<!doctype html> done for us! Here's

<html lang="en"> the CSS (:ilc.
<head>
<title>Starring YOU Video Booth</title>
<meta charset="utf-8">
And heve's the JavaSevipt file, we've going to

<l:|.nl.< rel= f:.ylll.esheet h1::ef= v1de?booth.css > / need +o write most o‘: this. We'll £ake an in—dcy‘{:h
<script src="videobooth.js"></script> look, but it looks ‘U\c\/'vc Jus‘t written the tode 4o

</head> tontrol the buttons on the interface so fav-..

<body> )

<div ide"booth"> HC\fc s.f.hc main intevface, we've got the tonsole itself, which looks like
<div id="console"> it is divided into the video display and a dashboard, with three sets of

buttons grouped into “effects”, “controls” and “videoSelection”.

<div id="videoDiv">
<video id="video" width="720" height="480"></video>
</div> Ap ag 0 PDF @n hﬁﬂe&l@!&y 9ot a video player

<div id="dashboard"> ins{allcd...good, we've 90ing to need that.
<div id="effects">

<a class="effect" id="normal"></a>

<a class="effect" id="western"></a> Heve ave all the c«q:cd:&

<a class="effect" id="noir"></a>

<a class="effect" id="scifi"></a> R These are all Jus{ HTmL
</div> anthors. We'll see how we

tie into these in a see...

<div id="controls">
<a class="control" id="play"></a>
<a class="control" id="pause"></a> And the Pla\/cr tontrols.
<a class="control" id="loop"></a>
<a class="control" id="mute"></a>

</div>
<div id="videoSelection">
<a class="videoSelection" id="videol"></a> And the two demo videos
<a class="videoSelection" id="video2"></a> to {:chc with.
</div>
</div>
</div>
</body>
</html>
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looking at the existing code

Inspecting the rest of the factory code

Now let’s take a look at all the JavaScript code that shipped from the factory,
including the code that sets up the buttons (which we just looked at in the HTML)
and the code for each button handler (which, right now, just makes sure the right
buttons are depressed). We’ll review it all before we start adding our own code.

And now the JavaScript...

So let’s crack open the JavaScript (videobooth. js). It looks like all the interface
buttons work, they just don’t do anything interesting, yet. But it’s important that
we understand how these are set up because the buttons are going to invoke the
code we have to write (like, to play a video or to view a video with an effect filter).

Below you’ll find the function that is invoked when the page is loaded. For each
set of buttons (effects, controls, and the video selection), the code steps through
the buttons and assigns click handlers to the anchor links. Let’s take a look: Heve's the function that

is invoked when the page is
L Ay loaded

window.onload = function() { Eacth 1C‘,r S‘EA'ECmen{: looFs

var controllLinks = document.querySelectorAll ("a.control") ; over the elements of one

for (var i = 0; i < controlLinks.length; i++) { of bubtons.
controlLinks[i] -Apfalgﬂ‘la ntzE.r;] hanC er \\// 9roup w

} .
r\/ eath button in the player

var effectLinks = document.querySelectorAll ("a.effect"); controls is set to {:lhc

for (var i = 0; i < effectLinks.length; i++) { handleControl handler.

effectLinks[i] .onclick = setEffect; 6__\ A
nd the handler ‘Fov-

var videolLinks = document.querySelectorAll ("a.videoSelection") ;

for (var i = 0; i < videoLinks.length; i++) { <« And ‘Fina”\/ the handler
videoLinks[i] .onclick = setVideo; for video selection is set
) to setVideo.

pushUnpushButtons ("videol", []):;
pushUnpushButtons ("normal", []);

Once we've done all the ground work we use a helper
< Func:l‘:ion 'bo’:zisuallz depress the “videol” button, :nd
the “normal” (no filter) button in the interface.

You haven’t seen document . querySelectorAll before; it’s similar to document .
getElementsByTagName except that you're selecting elements that match a CSS selector.
The method returns an array of element objects that match the CSS selector argument.

var elementArray = document.querySelector2all ("selector");

376 Chapter 8

The ontlick handler for

effeets is set to setEffeet.



not your father’s tv

Looking at the button handlers

OK, so far the JavaScript code takes care of setting up all the buttons so that if
they are clicked on, the appropriate handler is called. Next, let’s take a look at the
actual handlers, starting with the handler for the player buttons (play, pause, loop
and mute), to see what they are doing:

The Fivst thing we do in this handler is see
who ¢alled us by vetrieving the id of the
element that invoked the handler.

function handleControl (e) {

One i i
var id = e.target.getAttribute("id"); née we know the id, we know if the

[ element was play, pause, loop or mute.
if (id == "play") {
pushUnpushButtons ("play", ["pause"]);

Dcyending on whith button it was, we

} else if (id == "pause") { alter the interface to vefleet the
pushUnpushButtons ("pause”, ["play"]); bu‘H:on {:ha£ was Pushcd- Fo\r ihS{:an(.c i-(:
| else if (id = "loop") { pause was pushed then play shouldn't be.

if (isButtonPushed("loop")) {

pushUnpushButAcpsa"g,o["lF)E)ID ; En rf‘/glrevfmg a hcl?cr ‘Func{:ion to

} else { ¢ 7sure the onstreen button
pushUnpushButtons ("loop", []):; states ave taken cave of, it's ealled
} PusthPushBu‘f‘:ﬁons, and it takes a
} else if (id == "mute") { pushed button along with an arvay
if (isButtonPushed ("mute")) { of unpushed buttons and updates the
pushUnpushButtons ("", ["mute"]); in{:crfaf.e to vefleet that state.
} else {
pushUnpushButtons ("mute", []);
} Various buttons have different
} T\ semantits. For instance play and pause

All this tode so fav is cosmetie, it just thanges the ave like true vadio buttons (pushing one
look of the buttons from pressed ﬁo depressed. in pops the O{-fh" one out), while mute
There is no ¢ode to do anything veal, like play a ard loop are like toggle buttons.

video. That's what we have to write.

Now that’s great and all, but where does our code come in? Let’s think through this: when
a button, like play, is pushed, not only are we going to update the interface (which the
code already does), we’re also going to add some code that actually does something, like
make the video start playing. Let’s go ahead and look at the other two handlers (for
setting the video effects and for setting the test video), and it should be pretty obvious (if
it isn’t already) where our code is going to go...
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setting up button handlers

The setEffect and setVideo handlers

Let’s look at the other two handlers. The setEf fect handler handles your
choice of effect, like no effect (normal), western, film noir or sci-fi. Likewise the
setVideo handler handles your choice of test video one or two. Here they are:

This works the same as the handleControl
/ handler: we grab the id of the element that
. called us (the button that was tlicked on) and
function setmffect(e) | then update the interface actordingly.

var id = e.target.getAttribute("id") ;

if (id == "normal") { And here’s where our
pushUnpushButtons ("normal", ["western", "noir", "scifi"]); / tode is soing to 90.

} else if (id == "western") {
pushUnpushButtons ("western", ["normal", "noir", "scifi"]);

} else if (id == "noir") {
pushUnpushButtons ("noir", ["normal", "western", "scifi"]);

} else if (id == "scifi") {
pushUnpushButtons (" ﬁfjﬁ g b’noFgB’Iz "Eiﬁﬁrén"c%rr"] )
} )
} e We'll be adding tode 1o eath tase +o handle

implementing the appropriate special effect filter.

The same is true of setVideo; we see whith button
{_\ was pressed and update the interface.

function setVideo(e) {
var id = e.target.getAttribute("id") ;

if (id == "videol") {
pushUnpushButtons ("videol", ["video2"]);
} else if (id == "video2") {

pushUnpushButtons ("video2", ["videol"]):;
}

}
\ We'll also be addin5 tode here to im?lcmcw[:
switehing between the two fest videos.
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And here are the helper functions fd cemerber f o

it in, You £an 9e all

And for the sake of completeness (or if you’re on a 11-hour flight to Fiji the tode from http://
without Internet access and you really want to type all this in): w}:ckédl smavt.com/
hihtml>.

pushUnpushButtons takes tare of button states. The arguments are the ids
of a button to Push in, and one or more buttons to unpush in an array.

function pushUnpushButtons (idToPush, idArrayToUnpush) { Fw-s{:, thek to make sure the id 01(,‘

the button to push is not emy{;\/.

if (idToPush !'= "") {
var anchor = document.getElementById(idToPush); £&Z— é\rab the anthor element us'mg that id...
var theClass = anchor.getAttribute("class"); «— .. and Sc{: the tlass attvibute.

if ('theClass.indexOf ("selected") >= 0) {
———— We “press” the button by adding the

theClass = theClass + " selected";
“sclec{:ed" Class {:o {‘)\c am‘.hor, and ...

anchor.setAttribute ("class", theClass);

var newImage = "url(images/" + idToPush + "pressed.png)";
anchor . style . backgroundImage = newImage; - update the batkground image of the
} R_  anthor element so it covers up that
“bu{:'l:c:,n with a “button pressed” image. So
} Pause” uses the “pausepressed.png” image.

Apago PDF Enhancer
for (var i = 0; i < idArrayToUnpush.length; i++) { £\ T unpush buttons, we loop
through the array of ids to
anchor = document.getElementByld(idArrayToUnpush[i]) ; unpush, grabbing eath anthov...

theClass = anchor.getAttribute("class") ;

& - make sure the button is veally pushed

if (theClass.indexOf ("selected") >= 0) { Gf it is, it will have a “seleeted” elass)...
theClass = theClass.replace("selected", "");
s “ »
anchor.setAttribute ("class", theClass); & remove “selected” from the ¢elass...
anchor.style.backgroundImage = "";

- and vemove the background image
} so we see the unpushed button.

isButtonPushed simply thetks to see if a button
/_' is pushed. [£ takes the id of an anthor..

function isButtonPushed (id) { bs +h ch
... 0rabs the anthovr...
Pl

. gets the elass of that anchor..

var anchor = document.getElementById(id) ;
var theClass = anchor.getAttribute ("class"); &

return (theClass.indexOf ("selected") >= 0); < - and veturns true if the anthor
has the “selected” elass.
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an early test

That new demo machine s===
smell...test drive time!

We haven’t done much writing code, but we are reading and
understanding code, and that can be just as good. So load the
videobooth.html file into your browser and check out the
buttons. Give them a good testing. For extra credit, add some
alerts into the handler functions. Get a good feel for how this
is working. When you come back, we’ll start writing some
code to make the buttons work for real.

/7 — = . pENOONIT
Give all those buttons a try, notice some ave S ———
like vadio buttons, some are like toggle buttons.

@%ﬁrpen your pencil
k Mark the buttons below with whether they are like toggle
buttons (independent) or like radio buttons (pushing one in
You'll £ind the solution st pops the other ones out). Also annotate each button with its
a towple of pages on- 7 corresponding click handler. We've done a couple for you:

A“ the fla\/cr'_ controls use |
{:hc hahdlcCon{:_\rol handler. s

Radio buttons, play and pause ean't Loop and Mute ave ‘boogelc buttons, {:hc\/ tan

be selected at the same time. be used independently any other buttons.
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That would be the power of CSS.

It’s a shame this book isn’t Head First HTMLS Programming with
JavaSeript & CSS, but then it would be 1,400 pages, wouldn’t it?
Of course, we could be talked into writing an advanced GSS

book...

But seriously, this 1s the power of markup for structure and CSS
for presentation (and if that is a new topic to you, check out Head
Fost HTML with CSS & XHTML). What we’re doing isn’t that

complex; here it is in a nutshell for the curious:

We set the background image of the tonsole

<div> 1o the booth tonsole (no buttons).

Apago PDF_Enhancer

The <video> element
is in @ <div> which is
Positioned velative to the
tonsole. Then, the <video>
element is absolute
positioned so it sits in

the middle of the tonsole.

5

I think T missed something...

how did you get from <div>s with
anchor tags to having buttons in the
interface?

%

We Posi‘[’.iov\ the dashboard <div>
velative to the tonsole and then

position the <div>s for each group of

buttons velative to the dashboard.

Each button group <div> gets

a backgvound imagc -('\or all
the unpushed buttons.

Chetk out the CSS in detail if Yyou want: videobooth.¢ss.

/— \m\@

Each “button anthor is ?osi{joncd
within the <div> for the group, and
given 3 width and \'\cigH: +o matth Jd\c
button it corvcs?onds to. VJ;/\’\CY\ ;‘/ou ehek
“butto ", we aive that anthor 3
backaro ":magc 3(: a pushed in button

batkoyound
ackoyroun the .myus\'\c d button

4o tover uwp
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exercise solution

Gadharpen vour pencil
*ﬁi ySoluEtion

All these ave vadio buttons;
we allow just one effect 4o be
applied to video at a time.

Mark the buttons below with whether they are like toggle
buttons (independent) or like radio buttons (pushing one in
pops the other ones out). Also annotate each button with its
corresponding click handler. Here's our solution:

N The video selettors ave

Radio buttons, play ~ Loop and Mute vadio b“H"""f too, we
and pause can't be  ave fosgle buttons,  ¢3n be watching only one
selected at the they tan be used video at 3 time.
same time. independently of

any other buttons.
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Getting our demo videos ready...

Before we implement the button controls, we need video to test them with, and
as you can see from the buttons, Starring You Video has sent us two demo
videos. Let’s go ahead and create an object to hold the two videos and then add
some code for our onload handler to set up the source of the video object (just
like we did for Webville TV).

not your father’s tv

We'll ereate this object to
hold the two demo videos.

We'll eome back and explain
move about this shortly.

var videos = {videol: "video/demovideol", video2: "video/demovideo2"}; y

window.onload function() {

var video = document.getElementById("video") ;

video.src = videos.videol + getFormatExtension() ;

Heve, we've getting the video
element, and setting its souree
4o the fiest video in the arvay
with a playable extension.

Then we 90 ahead and load the

video.load() ; & video so it the user elicks play,

it's veady to go.

var controllinks = document.querySelectorall ("a.control") ;

for (var i = 0; i < controllinks.length; i++) {

controlLinks[i] .onclick = handleControl;

* Apago PDF Enhancer

var effectLinks = document.querySelectorAll ("a.effect")

for (var i = 0; i < effectlLinks.length; i++) ({
effectLinks[i] .onclick = setEffect;

var videoLinks = document.querySelectorAll ("a.videoSelection") ;

for (var i = 0; i < videolinks.length; i++) ({
videoLinks[i] .onclick = setVideo;

}

pushUnpushButtons ("videol", []1):;

pushUnpushButtons ("normal", []);

, ™ READ THIS CAREFULLY!

Now before we get sloppy, remember the getFormatExtension function is
i Webville TV, not this code! So open up webvilletv.js and copy and
paste the function into your video booth code. One other small thing: in the
video booth code we aren’t keeping a global video object, so add this line to
the top of your getFormatExtension function to make up for that:

var video = document.getElementById("video") ;

Add this line 1o Your
e 2c{:Forma{:E$£cnsion
unttion at the {ZOP-
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supporting the custom video confrols

lmplementing the video controls

Alright, time to get to those buttons! Now, it’s important to point out that for
this project, we’re going to implement our own video controls. That is, rather
than use the built-in video controls, we’re going to control the experience
ourselves—so when the user needs to play, pause or mute the video, or even
to loop the playback, they’re going to use our custom buttons, not the built-in
controls. It also means we’re going to do all this programmatically through the

API. Now, we’re not going to go all the way, which would mean implementing

our own video scrubber, or perhaps next and previous buttons, because those
don’t make sense in this application, but we could if we needed to. You’ll find that
just by implementing our small control panel you’ll get the idea and be in
perfect shape to take it further if you want to.

e

ﬂ\

Now we've 9oing to imPICmcv\‘f‘,
all these buttons.

So, let’s get started. How about if we start with the play button and then move

to the right (to pause and then to loop and then to mute) from there? So find
the handleControl handler and add this code:

function handleControl (e) {
var id = e.target.getAttribute("id") ;
var video document.getElementById("video") ;

g We need a vefevente to the

video ob\')cc{;

user has pressed play, then

if (id == "play") {
pushUnpushButtd&[g@g(O, [I':I)DDEe"] En h aﬂgs%urld be PYC{:‘E\/ Sim?lc. |£
if (video.ended) { the
video.load() ; <— .l

the play method on the

} video ob‘)cc’c.

video.play() ;
} else if (id == "pause") {
pushUnpushButtons ("pause",

T~

["play"]); \

} else if (id == "loop") {
if (isButtonPushed("loop")) {
pushUnpushButtons ("", ["loop"]);
} else {
pushUnpushButtons ("loop", []1):
}
} else if (id == "mute") {
if (isButtonPushed("mute")) {
pushUnpushButtons ("", ["mute"]);
} else {
pushUnpushButtons ("mute", []);

}
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But we'll warn you, there’s one
edae case here about to bite
us, so let’s 9o ahead and take
tare of it: [£ we've played a
video, and let that video play
‘[’.hvough 1o the end, then to
start it ?Iaying a9ain, we have
1o load it again fiest. We cheek
to make sure the video van
‘Ehrough to the end (and wasn't

Jus‘(’, paused), because we only

want to load a9ain in that case.
€ it's paused, we ean just play
without |oadin5.
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Implementing the rest of the video controls

Let’s knock out the rest of the controls—they’re so straightforward they’re
almost going to write themselves:

function handleControl (e) {
var id = e.target.getAttribute ("id");
var video = document.getElementById("video") ;

if (id == "play") {
pushUnpushButtons ("play", ["pause"]);
video.load() ;

video.play() ; £ the user pauses the video,

} else if (id == "pause") { then use the video ob\)et{:’s
pushUnpushButtons ("pause", ["play"]):; pause method.
video.pause() ;

} olse if (id = "loop™) { For looping we ve 30‘(: a

. . boolean ?vo?e\r{:\/ named loo?
if (isButtonPushed("loop")) { in the video obiect. We iust
pushUnpushButtons ("", ["loop"]):; " .c .‘){_’ I. J
} else { set it appropriately..

} pushUnpusl;Qpia:g 61013D|I| ); aned l(',o do that we'll keep

You on Your toes b\/ using the
video.loop = !video.loop; é—/ boolean “_’" (not) oPe\ra‘{:or,

whichgus{: Fliys the boolean

} else if (id == "mute") { value tor us.
if (isButtonPushed("mute")) {
} elz:st{mnpushButtons (™", [Tmuter]); And mute works the same way:
pushUnpushButtons ("mute”, []); we iust ﬂi\? the eurvent value
) y of the mute property when the
video.muted = !'video.muted; button is YYCSSCd'
}

Another test drive! =53

Make sure you’ve got all the code changes typed in. Load
videobooth.html into your browser and give your control buttons
a test. You should see video start playing, be able to pause it, mute it,
or even put it in a loop. Of course, you can’t select the other demo
video yet or add an effect, but we’re getting there!

et - = m\wﬂ
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dealing with video ended event

Taking care of a loose end...

There’s a little loose end we need to take care of to really make these buttons

work like they should. Here’s the use case: let’s say you’re playing a video

and you don’t have loop selected, and the video plays to completion and

stops. As we have things implemented now, the play button will remain in e

the pressed position. Wouldn’t it be better if it popped back up, ready to be

pressed again? Q '
Our ylay button isn't
100% vight yet..

Using events we can easily do this. Let’s start by adding a listener for the
ended event. Add this code to the bottom of your onload handler:

video.addEventListener ("ended", endedHandler, false);

Set a handler for the
r‘\, “ended” event, which is
talled when the video

Now let’s write the handler, which will be called any time the video playback ends (but NOT
playback stops by coming to the end of the video: when Yyou ?ausc’).
function endedHandler () { ~ All we need to do

pushUnpushButtons ("", ["play"]): is “unpush” the pla

s Apago PDF Eﬁhéﬁc"féy r

And another.. s===

Okay, make the changes, save the code and reload. Now start a video and let it play to its conclusion without
the loop button pressed, and at the end you should see the play button pop back out on its own.

= DEM ONT

The play button should pop vight back
out after the video finishes playing,
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Switching test videos

We already added an object to hold our two test videos, and we’ve even DEM 00 #2
got two buttons for selecting between them. Each button is assigned the
setVideo handler. Let’s work through writing that now so we can switch
between our videos:

DEMOAEDEO #1

Heve's our ob\')ec{: with the £wo videos, we've showing this again
as a veminder, so You tan see how we've 9oing 4o use it...

var videos = {videol: "video/demovideol", video2: "video/demovideo2"};

function setVideo (e) { &——  And heve’s the handler again.

var id = e.target.getAttribute("id") ;
Again, we need a veferente to

var video = document.getElementById("video") ; the video ob\')eé'{:-
if (id == "videol") { ™ .
en we still
pushUnpushButtons ("videol", ["video2"]) ; é\ but-tons in fh:Fsiaic £:C
me way we
} else if (id == "video2") { were, no Changcs theve.
pushUnpushButth#D'aiw " ,F)[DEieCE'm)h ancC e,{‘

en we use the source id of the
, button (the id attribute of the
video.src = videos[id] + getFormatExtension(); &— anchar) to 5\rab the corvect video
ilename, and add on our browser—aware
extension. Notice we've using the [ ]
video.play() notation with our videos object, using
the id string as the proper y name.

video.load() ;

T —— Oncte we have the correct video path and
} filename, we load and play the video.

And we make sure the play button is pushed in ,Y
because we start the video playing when the

usev ¢tlicks on @ new video selettion.

Switch drivers and test drive! ==

Make these changes to your setVideo function
and then load your page again. You should now
be able to easily switch between video sources.
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video element interview

Head First: Welcome, Video. I'm going to
jump right to the topic on everyone’s minds,
and that would be YOU and the Canvas

element.
Video: Meaning?

Head First: Allegedly nights out on the
town, early morning breakfasts together.
Need I say more?

Video: What is there to say, Canvas and I
have a great relationship. She displays her
content in a very, let’s say, visually appealing
manner, and I’'m a video workhorse. 1
crunch through codecs and get that video
content to the browser.

Head First: Well, tkApag}QI PDF

was getting at, but I’ll go with it. Okay,
she’s great at 2D display, you're great at
video display. So what? What’s the real

connection?

Video: Like any relationship, when you put
two things together and get out more than
the sum of the parts, that’s when you have
something special.

Head First: Okay, well, can you put that
in more concrete terms?

Video: It’s a simple concept. If you

want to do anything other than just basic
video playback—that is, if you want to do
any processing on your video, or custom
overlays or display mulitple videos at once—
then you want to use Canvas.

Chapter 8

HTMLY Confidential

This week’s interview:
Confessions of the Video Element

Head First: That all sounds great, but
video requires heavy-duty processing, I
mean that’s a lot of data coming through.
How is JavaScript, a scripting language,
going to do anything real? Writing
JavaScript code isn’t like writing in a native
language.

Video: Oh you’d be surprised... have
you looked at the latest benchmarks on
JavaScript? It’s already fast, and getting
faster every day. The industry’s brightest
virtual machine jockeys are working the
problem and kicking butt.

Head First: Yeah, but video? Really?

VErtifatrc er

Head First: Can you give us some
examples of things you can do with
JavaScript, canvas and video?

Video: Sure, you can process video in real
time, inspect the video’s characteristics, grab
data from video frames, and alter the video
data by, say... rotating it, scaling it or even
changing the pixels.

Head First: Can you walk us through how
you might do that in code?

Video: Uh, I'll have to get back to you on
that, just got a call from Canvas... gotta
run...
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lt’s time for special effects

Isn’t it about time we add those movie effects? What we want to do
is take our original video and be able to apply effects, like film noir,
western, and even an otherworldly sci-fi effect. But if you look at the
video API, you won’t find any effects methods there, or any way to
add them directly. So how are we going to add those effects?

We want to take our

original video and be _7
Take a little time to think through how we might add effects to our able to 3??"/ £ilm noiv,

video. Don’t worry that you don’t know how to process video yet, western, and sti—ti
just think through the high level design. effects.

Starring You Video Use this engineering note to draw a picture, label it or w’ri{‘,c
Engineering Notes... out pseudo—tode for any code for your video c.ﬁ-'cc{;& Think
of this as a warm up, just to get your brain going..

. Once yw'vc got the pixels, how do you
o o g e e proces thens s ool sERe
Lrame of the video?

How tan you display the video
onte Youve protessed all its
pixels to apply the effect?

Sa e to write a function
{oym\\l\;::::{: eath effect, what
would it look like?

A

Your ideas heve.
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plan for

implementing video effects

The FX plan

We don’t know exactly how to implement the effects yet,

but here’

- @RA\N
Paoawew

s a high level plan of attack:

The buttons
still need to

We know we've still got to hook up those be wired up.

buttons that control the effects. So we're
going to do that first.

The sevateh
£ buffer, that

looks in{cres{ing...

We're going to learn a little about video
processing and check out the “scratch
buffer” technique for adding our effects.

We're going to implement the scratch

buffer, which is going to give us [mplement the
a chance to see video and canvas sevateh buffer,
together in action. using £anvas
(believe it or not)!
Apago PDF Enhancer

We're going to implement one function noir(pos, r, g, b, data) {
function for each effect: western, film ..
noir, and sci-fi.

— = K
/ i3 we'll display the

Finally, we're going to put it all together [ | altered P”‘C_IS in 3,
and test! | j You guessed it, tanvas.

Now you know we’re going to implement a function that will handle each effect. Let’s
take film noir, for example. How are you going to take a color pixel from the video and
make it black and white? Hint: every pixel has three components: red, green, and
blue. If we could get our hands on those pieces, what could we do?
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Time to get those effects buttons working | =
v =

Alright, the easy part first: we’re going to get those effects buttons

wired up and working. We’ll start by creating a global variable named
effectFunction. This variable is going to hold a function that can take
data from the video, and apply a filter to it. That is, depending on which
effect we want, the ef fectFunction variable will hold a function that
knows how to process the video data and make it black and white, or sepia,
or inverted for sci-fi. So add this global variable to the top of your file:

var effectFunction = null;
Now we’re going to set this variable anytime an effects button is clicked on. For
now, we’ll use function names like western, noir and scifi, and we’ll write

these functions in just a bit.

Heve's our setEffect handler a Bam Remember this is called

whenever the user ¢lieks on a effect button. For eath bukton
press we set the
. effeetFunction variable
function setEffect(e) { +o the a??voy\rla{:c
var id = e.target.getAttribute("id") ; func{:non Gall of whith

ApagO PDF E /ha"ﬂé|e~ftd{:owrl{:c).

if (id == "normal") { I£ the effect is no

pushUnpushButtons ("normal", ["western", "noir", "scifi"]); C‘(:‘(:CC{—” or normal,
/ we just use null as

effectFunction = null; the value.
} else if (id == "western") {

pushUnpushButtons ("western", ["normal", "noir", "scifi"]);

effectFunction = western; C‘C‘CCC{‘,FunC'bon 4o
} else if (id == "noir") { / an appropriately

pushUnpushButtons ("noir", ["normal"”, "western", "scifi"]); named funttion

effectFunction = noir;
} else if (ld == "Scifi") { ":hc C‘F‘FCC"E
pushUnpushButtons ("scifi", ["normal", "western", "noir"]);
effectFunction = scifi;
} We still need to write these effects
. )
} funetions. So, let’s see how we protess

video so we ¢tan apply effeets to it!

Okay, with that out of the way, we’re going to learn about that “scratch buffer” and
then come back and see how these functions fit in, as well as how to write them!
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overview of video processing

How video processing works

What we’ve done so far is given ourselves a way to assign a function to the ef fectsFunction
global variable as a result of clicking on the effects buttons in the interface. For now, just take
that knowledge and tuck it in the back of your brain for a little while, because we’ve got to work
through how we’re actually going to take video and process it in real time to add an effect. To
do that we need to get our hands on the video’s pixels, alter those pixels to achieve our desired
effect, and then somehow get them back on the screen.

Now, does the video APT offer some special way to process video before it is displayed? Nope.

But it does give us a way to get the pixels, so we just need a way to process and display them.

Wait, pixels? Display? Remember Chapter 72 The canvas! Ah, that’s right, we did mention €—_The details of
something about the “special relationship” that the video element and canvas have. So, let’s the stoop, (:'man\/
walk through one of the ways the video and canvas elements can work together: vevealed!

The video player

decodes and plays Video is copied frame
the video behind by frame into a
the scenes. (hidden) buffer canvas

and processed.

Color in the original video.

\18’0 € Evot.css'mg eolor 1o, say, Béw,

/ in a buffer canvas.
Then we eopy the

L/ protessed frame from
the buffer to the

display eanvas.

In a nu{shc", we’rc
22— taking eath frame
of video and
thanging it from
tolor to BEW, and
then displaying it.

@ After a frame is
processed, it is copied
to another display

/ canvas to be viewed.
//
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How to process video using a scratch buffer

Now, you might ask why we’re using two canvases to process and display the Behlnd
video. Why not just find a way to process the video as it is decoded? 'the Scenes

The method we’re using here is a proven technique for minimizing visual glitches
during intensive video and image processing: it’s known as using a “scratch
buffer.” By processing a frame of video in a buffer and then copying it all in one
fell swoop to the display canvas, we minimize visual issues.

Let’s step through how our scratch buffer implementation is going to work.

The browser decodes the video into a series of
frames. Each frame is a rectangle of pixels with
a snapshot of the video at a given point in time.

One frame of video.

4/

DF Enhancer

As each frame is decoded we copy it into the
canvas that is acting as a scratch buffer.

)

We eopy the whole frame into the canvas. 7\ ,t This is the
scra{:ch buﬁ"ch
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using a scratch buffer

We iterate over scratch buffer,
pixel by pixel, passing each pixel to
our effects function for processing.

After getting the pixel da{:a.ﬁvom
f—  the canvas) we aceess it one pixel afc
a time, and protess it b\l mani\?ula{:mg

the RGB values in eath pixel.

effectFunction(li])
\._’/ R_ | Pixcl

After all the pixels in the scratch buffer are
processed, we copy them from the ch
buffer canvas fo the APIAUGWELR Enhancer

D

Onte the data in the seratth T -~ we grab the image from the And of course, £his
buffer is protessed... sevateh buffer canvas and eopy the is the canvas you

whole thing to the display canvas. actually see!

And then we repeat the process on every
frame as it is decoded by the video object.

394 Chapter 8



not your father’s tv

Implementing a scratch buffer with Canvas

As you already know, to implement a scratch buffer in canvas we need two
canvases: one to do our computation in, and one to display our results. To
create those canvases, we’ll start back in our HT'ML file videobooth.html.
Open this file and find the <div> with the id “videoDiv” and add two canvas

clements below the <video>:
<div id="videoDiv">
<video id="video" width="720" height="480"></video>
<canvas id="buffer" width="720" height="480"></canvas>

<canvas id="display" width="720" height="480"></canvas>
</div> I‘

We've adding two tanvas elem K ; ' "
the bu‘q:cr and one ‘Zo ;i:PTJYC-h{:S' one -por Notice H"CY ve c*ac’d\/ the same

size as the video element.

How to position the video and canvases
Now you might be wondering abouApalngtheP @Entsﬁﬂrh@@ © ﬁ)rition them

right on top of each other. So at the bottom will be the video element, on top of that is the
buffer, and on top of that, the display canvas element. We’re using CSS to do it, and although

we don’t talk much about CSS in this book, if you open videobooth.css you’ll see the
positioning for the three elements:

div#videoDiv {

— The videoDiv <div> is positioned velative to the element it's

position: relative; in (the console <div>), at 180px from the top and 190px
width: 720px; from the left, which places it in the center of the Confolc.
height: 480px; S~ We set the width and height equal to the width and height
top: 180px; of the <video> and the two <tanvas> elements.

left: 190px;

} The <video> is the fivst element in the videoDiv <div> so
video { L it's automatically positioned at the top |c-(.:'(: of the <div>.
background-color: black; We set the background to black so that i we have

} ' ' letter—boxing or pillar—boxing, the space is black.
le#Vld.eO].)lv canvas { € The bwo <camias> clements in the videaDiv <div> ave
iosm;on: absolute; positioned absolutely with respeet to the videoDiv (their
op: Upx;

parent), so by placing the <canvas> elements at Opx from
the top, and Opx from the left, they ave in exattly the
same position as the <video> and the videoDiv.

left: Opx;

you are here » 395



implementing frame processing

Writing the code to process the video

We've got a video element, a buffer that’s a canvas, and a canvas that is going to display the
final video frames. And we’ve also got them stacked on one another so we see only the top
display canvas, which will contain the video with the effect applied. To process the video
we’re going to use the video element’s play event, which is called as soon as a video begins
playing. Add this to the end of the onload handler: When Lhe video begins

ing it will call the
i ; " " . 2— playmg it wi
video.addEventListener ("play", processFrame, false); Lunetion ?rocessta'ﬂ&

The processFrame function is where we’ll process the video pixels and get them into the
canvas for display. We’ll start by making sure we have access to all our DOM objects:

e First grab the video object..

function processFrame () {

var video = document.getElementById("video") ;

if (video.paused || video.ended) { . and theek 1o see if the video is
return; still playing. [£ it isn't then we've
} 50{: no work to do, ")us‘{: veturn.

var bufferCanvas = document.getElementById ("buffer") ;

var displayCanvas = document.getElementById("display") ; Then grab a vekevene to
both canvas elements and

var butffer = bulferCarad G PP ENNaN@L  alko to their contexts,

var display = displayCanvas.getContext("2d") ; we're 90ing +o need +those.
}

How to create the buffer

To create the buffer, we need to take the current video frame, and copy it to the buffer canvas.
Once we have it on the canvas, we can process the data in the frame. So, to create that buffer
we do this (add this to the bottom of processFrame):

[t takes an image and drvaws that image onto the
/ tanvas, at an %,y position for a given width and height.

Remember the context
drawlmage method from
Chapter T2

This time, we've getting an image from the video.
By specifying the video as the souree, drawlmage
q{ gets one z\rame of the video as image data.
buffer.drawImage (video, 0, 0, bufferCanvas.width, bufferCanvas.height) ;

var frame = buffer.getImageData(0, 0, bufferCanvas.width, bufferCanvas.height) ;

Then we grab the image data Lrom ,g , /T .
the tanvas tontext and stove it in a Heve, we've )uslc saYing we want all the
variable, frame, so we tan protess it. image data in the canvas.
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How to process the buffer

We’ve got our hands on a frame of video data, so let’s do some processing on it! To process
the frame, we’re going to loop over every single pixel in the frame data and pull out the RGB
color values that are stored in each pixel. Actually, each pixel has 4 values, RGB and Alpha
(the opacity), but we’re not going to use the Alpha. Once we’ve got the RGB values, we’ll call
the ef fectFunction (remember, that’s the function we set back on page 392 and asked you
to tuck in the back of your brain!) with the RGB information and the frame.

Add this code to the bottom of your processFrame function:

buffer.drawImage (video, 0, 0, bufferCanvas.width, displayCanvas.height) ;

var frame = buffer.getImageData(0, 0, bufferCanvas.width, displayCanvas.height) ;

k™ Fivst, we find out the length of the frame data. Notice

var length = frame.data.length / 4;

that the data is in a property of frame, frame.data, and

length is a property of frame.data. The length is actually
four times longer than the size of the tanvas betause each

pixel has four values: RGBA.

for (var i 0; i < length; i++) {

var r = frame.data[i * 4 + 0];

& Now we loop over the data and 5:'[: the RGB values

for eath pixel. Each pixel takes up four spaces in the
E\rom the ‘Firs{: yosi{ion, 9 from

- . . ra vab v
vax 3 = crma.datals + 4+ 305 pOE RERATARE R0

var b = frame.data[i * 4 + 2];
if (effectFunction) {

effectFunction(i, r, g, b, frame.data); ?j

}
}
ﬁ display.putImageData (frame, 0, O0);

AL this point the frame data has been protessed, so we use
the context putlmageData method to put the data into
the display canvas. This method takes the data in frame
and writes it into the canvas at the specified x, y position.

We've processed one frame, what next?

Yes, that’s one single frame we just processed, and we want to keep processing them all as the
video continues to play. We can use setTimeout and pass it a value of zero milliseconds

to ask JavaScript to run processFrame again as soon as it possibly can. JavaScript won’t
actually run the function in zero milliseconds, but it will give us the next soonest time slot we
can get. To do that, just add this to the bottom of your processFrame function:

0 ; L— Tells JavaSeript to vun TroccssFramc

aga'm as soon as yossiblc

setTimeout (processFrame,

Then, we eall the C‘F‘CCL{FunC‘Eion Gf it's not null, whieh it
will be if the “Normal” button is pressed), passing in the
position of the pixel, the REGB values, and the frame.data
arvay. The effeet funetion will update the frame.data
array with new pixel values, protessed aceording to the

filter funetion assigned to effectFunction.

set Timeout is ")ust like
& setlnterval, extept

that it vuns onl\/ onte

after a specified time

in millisetonds.
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frame rates and timers

It's interesting you are using
setTimeout with a time of zero.
What's going on there? Shouldn't we
be doing something that's tied to a
video's frame rate or something?

We wish we could.

You're absolutely right: what we’d love to do is have our
handler called once for every frame, but the video API
doesn’t give us a way to do that. It does give us an event
named timeupdate that can be used to update a running
time display of your video, but it doesn’t tend to update at a

ﬂlﬁﬂw u can use for processing frames (in other
? itr ﬁﬂﬁa& than the video).

So instead we use setTimeout. When you pass zero to
setTimeout, you're asking JavaScript to run your timeout
handler as soon as it possibly can—and this leads to your
handler running as frequently as it possibly can.

But might that be faster than the frame rate? Wouldn’t it
be better to calculate a timeout close to what is needed for
the frame rate? Well, you could, but it’s unlikely that the
handler is going to actually get to run in lockstep with the
frames of your video, so zero is a good approximation. Of
course, if you are looking to enhance the performance
characteristics of your app, you can always do some
profiling and figure out what the optimal values are. But
until we have a more specific API, that’s our story.
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Now we need to write some effects

Finally, we’ve got everything we need to write the video effects: we’re grabbing
each frame as it comes in, accessing the frame data pixel by pixel and sending
the pixels to our effect filter function. Let’s look at the Film Nour filter (which, in
our version, is just a fancy name for black and white):

... the ved, green, and
The filter function is passed blue pixel Vglu o .. and a veferente to

the position of the pixel... the frame data array

\ \fl,\( ( in the tanvas

_ _ So the first {:hing we do is
function noir(pos, r, g, b, data) ({ v compute a brightness value

os> is 3 bikwise — > var brightness = (3*r + 4*g + b) >>> 3; for this pixel based on all its

opevator that if (brightness < 0) brightness = 0; ¢omponents (v, b and 9).

shifts the bits in
+he number value
over to modi(:\/ data[pos * 4 + 1] = brightness;

data[pos * 4 + 0] = brightness;
=~ And then we assign eath
tomponent in the tanvas
the mmbfr.{h data[pos * 4 + 2] = brightness; <L — imach to that brightness.
Eﬁylorc wther
n 3 JaSorit Apago POF Enhancer
reterente Dook. 7\ This has the affect of setting
. the pixel to a grey seale value
R member th P Jrey
F:MLO:TS Laﬁc d that Corvesponds 1o the pixel’s
onte per pixel in the overdll brightness.
video frame/

A film noir test drive s==3

Add this function to videobooth.js and then reload
your page. As soon as the video starts rolling press the
Film Noir button and you’ll see a brooding black & white : :
film look. Now choose Normal again. Not bad, eh? And E y - i :
all in JavaScript, in real time! o i H

i of smaind e Mﬁ“
You think about it. o )
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exercise in implementing video effects

_ % harpen your pencil
x This book isn't really about video processing and effects, but
it sure is fun. Below we've got the western and sci-fi effects.

Look through the code and make notes on the right as fo how
each works. Oh, and we added an extra one—what does it do?

function western(pos, r, g, b, data) {

var brightness = (3*r + 4*g + b) >>> 3;

data[pos * 4 + 0]

brightness+40;

data[pos * 4 + 1] = brightness+20;

data[pos * 4 + 2] = brightness-20;

function scifi(pos, r, g, b, data) {

var offset = pos * 4;

data[offset] = Math.round (255 - r) ;

data[offset+l] = Math.round (255 - g) ;

]
3
®
&
2
:
.
S
=
Y
S
O
@®

data[offset+2]

function bwcartoon(pos, r, g, b, outputData) {

var offset = pos * 4;

if ( outputData[offset] < 120 ) {

outputData[offset] = 80;

outputData[++offset] = 80;

outputData[++offset] = 80;

} else { ...........................................................
OutputData [Offset] = 255 e,
OutputData [++°ffset] = 255 O T U U T U ST U U PO TS TR USUUPRUUTTN
outPUtData [++°ffset] = 255 T U U U T TS T U U U PO TS TR USUUPRTUTT

}

outputData[++offset] = 255;

++offset;
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The Big Test Drive &

This is it! We have this code wrapped up and ready to ship off to
Starring You Video. Go ahead and double check that you've
got all the code typed in, save, and load videobooth.html.
Then have fun playing around with your new app!

B AR T

L  pENOUMT 03

Sei—fi mode

e
e DEMOUNTT

Western mode

| |

==—u
. e DEMOUMT S

Film Noir mode

‘ _ ‘ : —" Wit S

Novmal mode
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IN THE LABORATORY

Obviously we’ve only scratched the surface in
terms of video processing, and we’re sure you
can think of more creative effects than those
we came up with. Go ahead and think up a few,
implement them, and document them here.

Have you invented something really cool
and implemented it? Tell us about it at
wickedlysmart.com and we’ll feature it for
other readers!

n h Commr— BENO AT

Your ideas heve! ‘]

BéW Cartoon is \')us{‘,
one of many other
£un H\ings You €an do
with effeets.

T N i N ;
— TEND e A 4

S S

|
|
|
|
|
|
|
||
|
L.
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Hey I know its almost the end
of the chapter, but I keep meaning
to ask this: we've been loading video from
a local file, what changes if my video is
hosted on the Web?

Sure, just use a web URL.

You can substitute a web URL for any of the sources we been
defining locally. For instance:

<video src="http://wickedlysmart.com/myvideo.mp4d">

Keep in mind there is more room for bad things to happen when
you are delivering on the Web (and we’ll talk about how to handle
those things in a moment). Also, the bitrate of your videos starts to
matter a lot more when delivering to a browser or a mobile device
over the network. Like with video formats, if you’re going down

! this road, seek out experts and educate yourself.

Great, and one
more question, is there a

Ap ag O P { difference between what we're

doing and streaming video?

Yes, a big difference.

The term streaming often gets used like the term xerox or
kleenex—as a generic term for getting video from the Web to
your browser. But “progressive video” and “streaming video” are
actually technical terms. In this book we’ve been using progressive
video, which means when we retrieve the video (either locally or
over the network) we’re retrieving a file using HT'TP, just like an
HTML file or an image, and we try to decode and play it back as
we retrieve it. Streaming video is delivered using a protocol that is
highly tuned to delivering video in an optimal way (perhaps even
altering the bitrate of the video over time as bandwidth becomes
more or less available).

Streaming video probably sounds like it would provide your user
with a better experience (it does), and is perhaps more efficient in
terms of your user’s connection and your bandwidth charges (it is).
On top of all that, streaming video makes it easier to do things like
protect the content of your video if you need that kind of security.
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video streaming

So, is there a standard
for HTML5 streaming?

No.

There is no standard for streaming video
with HTMLS5. As a matter of fact the
problem isn’t HTMLS5, there isn’t really

a supported standard for streaming

video anywhere—but there are plenty of
proprietary ones. Why? There are a number
of reasons ranging from the money to be
made with streaming video to the fact that
many people in open source don’t want to
work on a protocol that could be used for
DRM or other protection technologies. Like
the situation with video formats, we’re in a
complex world with streaming video.

& ‘ Apago PDF

So what do I do if
I need to stream?

There are solutions out there.

There are lots of legitimate uses for streaming
video technologies, and if you have a large
audience, or you have content you think needs
to be protected, you should check them out:
Apple’s HT'TP Live Streaming, Microsoft’s 3
Smooth Streaming and Adobe’s HT'TP L
Dynamic Streaming are good places to start.

There’s good news on the horizon too: the
standards bodies are starting to look closely at

HTTP-based video streaming, so keep an eye &

out for developments in this area.
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If only it were a perfect world...

But it’s not: we have all those nasty network issues,
incompatible devices and operating systems, and an
increasing chance of asteroids hitting the earth. That
last one we can’t help with, but for the first two actually
knowing you have an error is half the battle, then you
can at least do something about it.

The video object has an error event, which can be
thrown for a number of reasons that can be found in

We are experiencing technical dificulties

the video.error property, or more specifically in the
video.error.code property. Let’s take a look at what
kinds of errors we can detect:

Errors
MEDIA_ERR_ABORTED-1

Used any time the process of
getting the video over the network
is aborted by the browser
(possibly at a user’s request).

MEPIA_ERR_NETWORK-2
MEPIA_ERR_PECODE=3
Used whenever a network
retrieval of the video is Used whenever the decoding of
interrupted by a network error. a video fails. This could happen

because the encoding uses
features the browser can’t support
or because the file is corrupt.

MEPIA_ERR_SRC_NOT_SUPPORTED-4

Used when the specified video source

cannot be supported because of a

bad URL or because the source type Each evvor type also has an
isn’t decodable by the browser. assotiated number that is the

evvor tode produted by the ervor
event, we'll see this in 3us£ a set...
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handling video errors

How to use error events

Dealing with errors is complex business and how you deal with errors depends a lot on your
application, and what would be appropriate for the app and your users. That said, we can at
least get you started and point you in the right direction. Let’s take Webville TV and give it the
ability to know it has encountered an error—and if it does encounter one, give the audience a

PLEASE STAND BY message.

We want to be notified when there’s an error message, so we need to add a listener for the error
event. Here’s how we do that (add this to the onload handler in webville.js):

video.addEventListener ("error", errorHandler, false);

Now we need to write the function errorHandler, which K When an evror otturs, the

will check if there is an error, and if so, place our “please evvortandler function is called.

stand by” image on the video display by making it the

ter 1 :
poster image [£ the handler is called, we make sure theve is

an ervor by thetking video.error and then we
function errorHandler() { place a poster up on the video display.

var video = document.getElementById("video") ;

if (video.error) { Apago PDF Enhancer

video.poster = "images/technicaldifficulties.jpg";
alert(video.error.code); &_ Optionally add this line to be able to see the ervor
} tode (see the previous page for the integer stored
} in the tode property).

Test Crash!

There are many ways for the playback of the video to fail, and to test this
code you’re going to make it fail. Here are a few suggestions:

®  Disconnect your network at different points in playback.
= Give the player a bad URL.
= Give the player a video you know it can’t decode.

®  Give the player a URL that isn’t even a video.

®  Use software to reduce your bandwidth (it’s out there, just look for it).

So get this code typed in and get testing. Remember you can map the integer in
the alert dialog back to a real code by looking at the codes on page 407.
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Where can you go from here?

This is where it gets exciting, because think of all you know how
to do with HTML markup, with the video element and, of course,
the canvas...not to mention web services, geolocation... wow. Sure,
we did some cool video processing with canvas, but you can apply
everything you know how to do with canvas to video. Here are
just a few ideas we had, please add your own. And give yourself a
pat on the back from us, you’ve earned it!

Use web-services to
provide context-relevent
information to your video.

Create time-based
content that
displays only during
specific time ranges

of playback. Create your own
Are you lar? on-screen controls or
Use JSONP Sl ‘"’ programming guide.
and make it o ‘. ! .
interactive! il

Yeah, a weenie-roast
T'm sure that's going

. Use all those
Create picture- ' _ graphics and text
within-picture S ) / APIls you know
viewing. i \ < { y how to use from
Y canvas, right on

top of the video.
Use your

location to
deliver relevant
advertising.
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review of the video api

%BUI.I.ET POINTS

You can play video by using the <video> element
with a few simple attributes.

= The autoplay attribute starts playback on page load,
but use only when appropriate.

= The controls attribute causes the browser to expose
a set of playback controls.

= You can supply your own poster image with the
poster attribute.

= The src attribute holds a URL to the video to be
played.

®  There are many “standards” for video and audio
formats.

®  Three formats are in common usage, WebM,
MP4/H.264 and Ogg/Theora.

= Know your audience to know what formats you need
to supply.

= Use the <source> tag to specify alternative video
formats.

= Use fully specified types in your <source> tag to
save the browser work and time.

= You can continue to support other video frameworks,
like Flash, by adding a fallback <object> tag in the
video element.

= The video object provides a rich set of properties,
methods and events.

= Video supports play, pause, load, loop and mute
methods and properties to directly control the
playback of the video.

®  The ended event can be used to know when video
playback has ended (for instance, to implement a

playlist).

= The look and feel of controls differs among browsers.

You can programmatically ask the video object if it
can play a format with canPlayType.

The canPlayType method returns empty string (no
support for format), maybe (if it might be able to play
the format) or probably (if it confidently thinks it can
play the format).

Canvas can be used as a display surface for video
to implement custom controls or other effects with
video.

You can use a scratch buffer to process video before
copying it to the display.

You can use a setTimeout handler to process video
frames; while it isn’t linked directly to every frame of
the video, it is the best method we have right now.

You can use a URL as a video source to play
network-based videos.

Some browsers enforce a same origin policy on
video so that you need to serve the video from the
same origin as your source page.

Errors are always possible, if not probable, with
video, especilly when a network is involved.

The error event can be used to notify a handler when
video retrieval, decoding or playback errors occur.

The video element relies on progressively
downloaded video. Currently there is no HTML5
standard for streaming, although the standards
bodies are looking at HTTP-based streaming
solutions.

There is currently no standard way of protecting
video delivered through the video element.
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not your father’s tv

HTMIL5cross

Before you sit back and watch some more Webville

TV, do a quick crossword to make it all stick. Here’s
your Chapter 8 crossword puzzle.

Across

2. Type of delivery the video element uses for video.

4. To provide several video options, use _____ source
elements.

5. Kind of buffer we used canvas for.

7. Property to play your video over and over.

8. Starts a video as soon as it can.

11. The open source audio codec.

12. Used to display processed video.

13. When the show is over, this event is thrown.
14. | can play this type, can you?

15. Look and feel of browser controls ____ .

Down
1. Use if you want a built-in way to control video.
3. We saw *50s films.

5. What you should do if an asteroid is going to hit the earth.
6. The Starbuzz CEO spills his .

9. What we processed on every setTimeout call.

10. Clint Eastwood would like this effects style.
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exercise solutions

_ % harpen your pencil

\ solution This book isn't really about video processing and effects, but
it sure is fun. Below we've got the western and sci-fi effects.
Look through the code and make notes on the right as to how
each works. Oh, and we added an extra one—what does it do?
Here's our solution.

function western(pos, r, g, b, data) {

var brightness = (3*r + 4*g + b) >>> 3; The Western filter emphasizes the ved
data[pos * 4 + 0] = brightness+40; _and areen components of the pixel while
data[pos * 4 + 1] = brightness+20; .de—emphasizing the blue tomponent, to
data[pos * 4 + 2] = brightness-20; .9ive the video a brownish tinge.

function scifi(pos, r, g, b, data) {

var offset = pos * 4; The seifi filter veverses the amounts of
data[offset] = Math.round(255 - r) ; ‘RGB, tomponents of each pixel. So if a pixel
data[offset+l] = Math.round(255 - g) ; had a lot of ved, it now has a little. [f a

data[offset+2]

1}
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function bwcartoon(pos, r, g, b, outputData) {

var offset = pos * 4; _The bweartoon filter tuens every pixel
if ( outputDatafoffset] < 120 ) f{ _with a ved component of less than 120
outputData[offset] = 80; lout of 255) into black, and fuens all
outputData[++offset] = 80; _other pixels into white, giving the video
outputData[++offset] = 80; 3 weird cartoony-like BSW appeavance.
} else {

outputData[offset] = 255;

outputData[++offset] = 255;

outputData[++offset] = 255;

}
outputData[++offset] = 255;

++offset;
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9 storing things locally
*

" Web Storage +

d =

I'm done with this small closet and
wearing the same pantsuit over and
over. With HTML5 TI've got enough local

storage to wear a new suit every day!

Tired of stuffing your client data into that tiny
etoset cookie? That was fun in the *90s, but we’ve got much
bigger needs today with web apps. What if we said we could get you
five megabytes on every user’s browser? You’d probably look at us
like we were trying to sell you a bridge in Brooklyn. Well, there’s no
need to be skeptical—the HTML5 Web Storage API does just that! In
this chapter we’re going to take you through everything you need to
store any object locally on your user’s device and to make use of it in

your web experience.

this is a new chapter 413



history of browser storage

How browser storage works (1995 - 2010)

Building a shopping cart? Need to store some user preferences for your site? Behind

Or just need to stash some data that you need to be associated with each

user? That’s where browser storage comes in. Browser storage gives us a way the Scenes

to persistently store data that we can use in building a web experience.

Up until now there’s been one game in town—the browser cookie—for
storing information on the browser. Let’s see how cookies work:

0 When your browser retfrieves a web page, say from "pets-R-us.com,”
the server can send a cookie along with its response. Cookies contain
one or more key and value pairs:

While I'm serving a web page
to you, I'm also going to give you some
key/value pairs to store for me. Next
time you contact me, send them along
with your request.

=)

)

=
ﬁ Browser Web Server
The eookie.
The browser saves the ¢ookie [\ ¢ foohe

locall)’ and will send it baek to Cookie: petsdogi age=s; color=black
the server the next Lime it T

makes a request.

414 Chapter 9

Heve ave some key and value pairs. We've 9ot a key of “pet” with
a value of “dog’, and a key of “age” with a “5", and so on..



e The next time the browser makes a request to “pets-R-us.com,” it

sends along any cookies that were sent previously:

You gave me this cookie
the last time I talked to
you. I'm sending it back.

Cookies are sent back and forth

\

Cookies ave limited

4o &k of data.

Browser

each HTTP vequest and vesponse.

C -

in E

0’

storing things locally

Web Server

e The server can then us@\ptacgc@e P@Eoncﬁﬂ h&ﬁ@@d’ce, in
e

this case promoting relevant ifems to the user, but there are many

other ways cookies can be used too.

Why thank you. Just wanted
to let you know we have a big

dogs that go great with black.

Cookies ave assotiated with a domain,
like “Fchs—R—-us-Com" and ave onl\/
Browser sent to that domain. So, there is no
way for “Pc{‘,sEmPorium.COm" to 56{:
its hands on this cookie.

sale on products for middle-aged

I —

=

0’
e

Web Server

you are here »

Cookies tan be used for
all kinds of purposes,
like Cus'(:omizing the
user’s exeriente, storing
data, say in a shoﬂ?ing
tart, or maintaining the
state of game.
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how web storage works

_ @RA»:
‘PQWEWR
Cookies have been with us a long time, but you might be able to think of some ways
they could be improved on.

Check all the items below that you think make cookies problematic:

|:| There’s only 4k to work with, my app needs more storage than that.

Sending the cookie back and forth every time seems really inefficient,
especially if I'm on a mobile device with not a lot of bandwidth.

They sound like a good way to transmit viruses and other malware to
my browser.

I've heard the way the key/value pairs are done as part of the HTTP
request is a pain to deal with in code.

Aren’t we potentially sending personal data back and forth every time

wemake a8 go PDF Enhancer

They don’t seem well matched to all the client-side development
we’ve been doing. They seem to assume everything in happening in
the server.

O O o o o

SATHAM AR A0f uINeY e Jou pue ayes a}mb e sanjooy ',(494}\407 Y3 0} s3a0daa smau apdsap pue ‘paogaa Y3 oy

T'm hoping that HTML5 provides a
simple, client-side API to storage that is
persistent, stored on the browser, offers
more storage capacity, and is transmitted
to a server only if I want it to be.
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storing things locally

How HTMLY Web Storage works

HTML) gives us a nice, simple JavaScript API in the browser for storing key/value
pairs that are persistent. You’re not limited to four stingy kilobytes of storage either;
all browsers today will gladly offer you five to ten megabytes of storage in every

Behind
the Scenes

user’s browser. HITML5’s local storage was also created with web apps (and mobile
apps!) in mind—local storage means your app can store data in the browser to
reduce the communication needed with the server. Let’s check out how it works (and

then we’ll jump head first into the API):

o A page can store one or more key/value

pairs in the browser’s local storage.

g e APLve 2

e And then later use a key to retrieve its
corresponding value.

nm T T — @

Pets-R-Us

Can I have the value

wike a key/ value paiv i for the key "pet"?

ko the lotal stove: SR
&l / e Given a ke we ean

= also vekrieve 3 value

== | stoxe: o
=P Wtz clhivA SR
R
A key/value pair. Browser Browser

Sure you can,

oW

Every modern s dog”.
browser Provides 3 5
'mcgi‘:lbz;l:e (or movel) J
otal stor
el o :2: ;:I.kc'l: NOTE: The sevver still sevves

) Your pages, and You may even send
a bit ot the data in Your local
store to the server for some
server—side tomputation, but the
tlient is dealing with the details
of local storage, not the server

(as is tommon with cookies).

1 \‘ .
localStorage \ ( localStorage
Stovage is persistent, even

i‘(: You tlose Your browser
window or ﬂ\ui‘l: the browser.

Like ¢ookies, your page ¢an store and
vetreive only items that were treated
by pages served from the same domain.
Movre on this in a bit.

you are here » 417



using web storage

Note to self...

Need a system for getting things done? It’s hard to improve on

the old Post-it note system (more commonly known as stickies).

You know how it works: you jot down your “to do” item, stick it
somewhere, and once you’ve done the task, you throw the sticky in
the trash (or recycle it).

How about we build one using HTML? Let’s see, we need a way P'ék uF dV‘y
to store all those stickies, so we’re going to need a server, and some

cookies... oh, wait a second, back up the bus, we can do this with C,Cahin
the HTML5 Web Storage API! 3

The Web Storage AP/ is
sim\?|c, ‘("un and inS{:ah‘{:Iy
3ralci£\/in3. We promise!

No fooling around, we're going to jump right in and start using the local store. To do that
you should create a simple html page with all the basics: a head, a body, and a script (or
just use the starter file notetoself.html in the code examples). Follow along by typing

the code intoJqUr3sCfigt> elémenttypif i hebETGHEXS:

c There’s not much more to a sticky than the text you write on it, right?
So, let’s start by storing a sticky for “Pick up dry cleaning”:

We've s‘l:ar'l:ing simple, but

before You know it, well

The Web Stovage AP is available to ::V:hz wholf Stickies app
ou throuah the localStorage objett. The set/tem method Funning
Youll Fird thi alveady defined ‘(:o.v takes two strings as €——— You tan only stove i{ifms ~°£
you b\/ the browser. When Yyou usF t argumen ts that act as *{:\/Yc Sj;_lng \{ou 'k dnrcc{:l\/
\,ou’rc making use of the w\dcrl\lmg the kc\/ /value pair. B anbers or ob)gc{;; b
local storage sys{:cm. we'll find a way {0 overtome
\/ \] +his limitation soon).-

localStorage.setItem("sticky 0", "Pick up dry cleaning");

a

To stove something, we use

the setltem method.

A The setond strin
Thc lfnrs{: sbrmg argument is the value \/°""?
is a key that the ifem like to store in lotal
is stored under. Name it sto

whatever o

ant
itisa S£ri):5“.‘ nant s long as

418 Chapter 9



storing things locally

e That was easy enough; let’s add a second item to the local store:

localStorage.setItem("sticky 1", "Cancel cable tv, who needs it now?");

J

Another key. Like we said alveady,
you tan use any kc\/ You like as |on3 as
it is a string, but You tan only store
one value per key.

A value to g0 with

our new kc\/.

e Now that we have two values stored safely in our browser’s local storage, you can now
use one of the keys to retrieve its corresponding value from localStorage. Like this:

Wc'r‘c 9etting the value associated with the
key “sticky_O0" from the local store...

...and assigning it to the
vaviable named sticky.

var sticky = localStorage.getItem("sticky 0");

alert (sticky) ; a?g‘Qo mjl?c[a\Ea ||§D vto]ogin cv:rcse-l:i[g, let’s use the alert

unttion to pop the s{:ick\/ note’s value up on the streen.

Time for a test drive!

Make sure you’ve got all this code into your script element and load it into your browser.

Here’s the result of our test drive:
Theve's our JavaSevipt alect, with the
o value of sticky_O as the alert message-

Rl What's .cool about .-{:his is that this value was
e stored in and vetvieved from the browser’s
— locaIS{:o\ragc/ You tould quit your browser, 90
on v?ca‘(:.iovm to Fiii for a month, come back,
 — and it will still be there waiting on you.

Okay, okay, we agree the example
¢tould have been a little move
extiting, but work with us here,
we've getting theve..

you are here » 419



how the |ocal storage api works

420

Chapter 9

That was cool, but
can we walk through it?
I'm not 100% sure what
happened.

Sure. Here it is in a nutshell: your browser
provides you with a local store—space on your
own computer, in your browser—that a page can
make use of to store key/value pairs. You created
a few key/value pairs, stored them away using
the local storage API, and then you retrieved

one of them for use in your app. Now, while that
might not be the most exciting example, there
are lots of interesting things you can do with a bit
of storage in every user’s browser (and we’re sure
you can think of at least a few).

So now that youye got an answi erlr] h
let’s step throug P - anc

G First, remember every browser has a bit of local
storage that you can use to store key/value pairs.

Evcr\l modern

4—_ browser has lotal
storage behind
the stenes veady
‘cOY' ow {;O use ‘{29
s{-,orc key/value
paivs.

/ "[: 6 localStorage
L | - — 3

Browser



storing things locally

e With that local storage you can take a key and a value (both in
the form of strings) and you can store them.

localStorage.setItem("sticky 0", "Pick up dry cleaning");

7 N
We use the set/tem method to 1/

stove a key/value pair. The key is osticky, 0"

“sticky_O" and the value is “Piek up
dry tleaning”.
ﬁ’

Key/value pair ereated

by calling setltem. 2

Once you've placed the key/
value paiv in localStorage, i
is pevsistently stored for you
even if you tlose the browser
window, l\ui‘{', your browser or
veboot your tomputer- k. 4

value:
“Pick up dry
cleaning”

; ey:
- “sticky_0"

value:

. . localStorage
e We then called setItem agaih and stored a second key/value pair, 9
this time with a key of&ﬁ% ~an Dp]]e Y | lestiv,
who needs it now?". b ‘F’ Eﬁﬁca ﬁ"é ey
localStorage.setItem("sticky 1", "Cancel cable tv, who needs it now?");

\ / Now theve ave two values

stored under two unique keys.
-
© “sticky_1"

value: “Cance
cable, who
needs it now’

“sticky_ 17 N\
value:

“Cancel cable, §f°
eeds ity

\. —now?
e And when we call getItem with a key of "sticky_0", it returns \
the value of the key/value pair.

e v~ localStorage.getItem("sticky 0");
e

“Pick up dry getitem finds an item with a key equal to “sticky_O”

localStorage
cleaning” e (if it exists) and veturns its value.

Note that by getting an item we don't vemove it from the stove,
it's still theve. We've just getting the value for the given key.
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questions about local storage

therejare no
b Questions

Dum

Q: First you said “Web Storage” and then you started talking
about “local storage.” Are they the same?

A: The Web standard is named “Web Storage” but most people
just call it local storage (in fact, the browsers even expose the API
through the localStorage object). Web Storage is actually not the best
name for the standard (because items are stored in your browser,
rather than on the Web). But that said, we're stuck with it. You'll see
us use the term local storage more than the standard name of “Web
Storage.”

Q: How widely supported is the Web Storage API? Can |
count on it being there?

< Yes; in fact it is one of the better supported APIs, even all the
way back to IE8 and is now in most modern mobile browsers. There
are a few caveats here and there, but we'll point them out as we
go. In terms of counting on Web Storage, as always you should test
before using APIs. Here’s how you test for IocaIStorage'

if (window["localStorage"])

// your localStorage cApago PDF

}
Notice that we test by checking to see if the window global object has
the localStorage property. If it's there, we know the browser supports
localStorage.

Q} At the very beginning of the chapter you mentioned 5MB
of storage on each browser. Is that five megabytes total across
all apps?

A: No, that is actually five megabytes per domain.

Q: You said the server didn’t need to be involved, but then
you started talking about domains.

A: Right, all the storage is managed in the client. The domain
comes in because five megabytes is allocated to all the pages from
the same domain for storage. Pet-R-Us.com gets five, PetEmporium.
com gets five more, and so on, all on your machines.

Q: How does this compare to Google Gears [or insert your
favorite proprietary local storage technology here]?

422 Chapter 9

A: There’s nothing wrong with other browser storage technology,
but HTML5'’s local storage is now the standard (and Google, Apple,
Microsoft and others now recognize Web Storage as the standard
way to store content locally in the browser).

Q: What happens if | perform a setItem on the same key
multiple times. Say | called setltem twice on "sticky 1",
what happens? Do | get two sticky_1’s in the local store?

A: No. Keys are unique in localStorage, so setltem will overwrite
the first value with the second value. Here’s an example; if you ran
this code:

localStorage.setItem("sticky 1", "Get Milk");
localstorage.setItem("sticky 1", "Get Almond Milk");
var sticky = localStorage.getItem("sticky 1");

The value of sticky would be “Get Aimond Milk”.

Q,: Who can see the data in my local store?

!Emoal%ggignla‘naged according to the origin (you can just

think of the origin as your domain) of the data. So, for instance, every
page on wickedlysmart.com can see the items stored by other pages
on that site, but code from other sites, say, google.com, can’t access
that storage (they can access only their own local storage items).

Q} When I'm loading a page from my computer, like we are in
these exercises, what is my origin?

A: Good question. In that case your origin is known as the “Local
Files” origin, which is great to use for testing. If you have access to
server you could test your files there too, and then you'll be in your

domain’s origin.

Local Storage may not work
properly in all browsers if

you're using file:ll.

Watch lt' This is another case where some
browsers require that you serve pages
using localhost:// or a hosted server, rather than
loading from a file. So if your stickies aren't working,
try running from a server or try a different browser.




storing things locally

So, I can store strings in localStorage, but what if I want
to store a number? I was thinking I might use localStorage
to store integer item counts and floating point prices for a
shopping cart app I want to write, is this the wrong technology?

You’ve got the right technology.

It’s true, with localStorage you can only use strings as keys and values. But, that’s
not as restricting as it sounds. Let’s say you need to store the integer 5. You can store
the string “5” instead, and then convert it back to an integer when you retrieve it from
the local store. Let’s take a look at how you’d do this for integers and floats.

Say you want to store an integer with the key “numitems”. You’d write:

£ What? Didn't we Just say we

localStorage.setItem("numitems", 1) ; toul dn' t stove in{cgch?

Okay, it might look like you’re storing an integer here, but JavaScript knows this
needs to be a string, so it coerces the integer value into a string for you. What
setItem actually sees is the string “1”, not an integer. JavaScript isn’t as smart when

s gYe PREEnhancer

var numItems = localStorage.getItem("numitems") ;

In this code, numItems is assigned the string “1”, not an integer as we’d like. To make
sure numItems is a number, you need to use the JavaScript function parseInt to
convert a string to an integer:
We wrap the value in a pavselnt ¢all, which
K converts the string to an integer.

var numItems = parselnt(localStorage.getItem("numitems")) ;

numItems = numItems + 1;

We tan e iz Then we stove it

add | o it localStorage.setItem("numitems", numItems); again, with JavaSLriy{:
because it's taking cave of the

a number. Conversion 393in.

If you’re storing floating point values, you’ll want to use the parseFloat function
when you get the price items from localStorage instead:

Same thing heve, we stove a float

value which is toerted into a string.
localStorage.setItem("price", 9.99);

var price = parseFloat(localStorage.getItem("price"));

And we convert it back to ~
a float with parseFloat.
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how local storage is like an array

Were Local Storage and the Array separated at birth?

Local storage has another side you haven’t seen yet. Not only does localStorage
provide the getter and setter methods (that is, getItem and setItem), it also
allows you to treat the localStorage object as an associative array. What does that
mean? Well instead of using the setItem method, you can assign a key to a value
in the store like this:

localStorage["sticky 0"] = "Pick up dry cleaning";
. /\ And heve's our value sittin
Reve, the key looks like aha over heve on the righ{hang
index for the storage arvay. side of an assignment
statement.

We can also retrieve the value stored in a key this way too. Here’s the syntax:

&7 This works exactly like using the ¢all
var sticky = localStorage["sticky 0"]; 4o the 5c’cl’ccm method.

Heve we assign our

variable stieky +o... .the valu’c, o«c the key .
stieky_0" APEGOPDF Enhancer

Not bad, huh? So, use either syntax, they are both valid. But if you are used to using
associative arrays in JavaScript, this syntax may be more concise and readable for you.

But wait, there’s more!

The localStorage API also provides two other interesting things: a property, length,
and a method, key. The length property holds the number of items in the local
store. You’ll see what the key method does below:

Big picture: we've using the length to

Heve we've iterating The length Property tells itevate over the ontents of lotalStorage
over eath item’ us how many items are in (just like an arvay), and actessing each key
\, localStorage. (fikc “stieky_0") as we go. We ean then use

that key to extract its corresponding value.
for (var i = 0; i < localStorage.length; i++) {

var key = localStorage.key(i); S For cach item in the lotalStorage, the

var value = localStorage[key] key method gives us the key (like
alert(value) ; K “S{Z.ltky_O", “s‘{‘,it’.k\/_’" and so on).
: 'téo ahead ogive it a Then with the
try...do you get an key name we can
alevt for eath item? vetrieve the value.
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storing things locally

therejareno
b Questions

Q: When | iterate through localStorage using A: Actually the order of the items isn’t defined. What
localStorage.length and localStorage.key, what order  does that mean? It means you'll see every key/value

are the items in? The same as the order | wrote in the store by iterating, but you shouldn’t count on any
them into the store? specific order in your code. In fact, different browers may

give you different ordering for the same code and items.
The Shell Game

Ready to try your luck? Or should we say skill? We’ve got a game for you
to test your command of localStorage, but you'll need to be on your toes.
Use your knowledge of getting and setting key/value pairs in localStorage
to keep track of the pea as it shifts from shell to shell.

FCC' frcc ‘to use "')liS
space to keep track
of the state of
localg{:o\raac.

function shellGame () {
localStorage.setItem("shelll", "pea");
localStorage.setItem("shell2", "empty");
localStorage.setItem("shell3", "empty")
localStorage["shelll"] = "empty";
localStorage["shell P:a.‘gﬁ"; F)DF En h ancer
localStorage["shell3"] = "empty";
var value = localStorage.getItem("shell2");
localStorage.setItem("shelll", value);
value = localStorage.getItem("shell3");
localStorage["shell2"] = value;
var key = "shell2";

localStorage[key] = "pea";
key = "shelll";
localStorage[key] = "empty";
key = "shell3"; .
Y Which shell has the pea?
localStorage[key] = "empty"; peas

Write your answer heve:

for (var i = 0; i < localStorage.length; i++) {

var key = localStorage.key(i); Ke\/ Value
var value = localStorage.getItem(key) ; shelll
alert(key + ": " + value);
hell2Z
} - s!
/t:\ You ¢an {yPC|£in t hell
} theek Your answer and see She

which shell the pea is in.
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storage technologies chat

Fireside Chats

Cookie:

There he 1s, the golden boy, Local Storage. I've been
in this business for over a decade and you think you
can come along like you know something, A little
wet behind the ears, aren’t you?

Do you have any idea how many pages I'm used on?
Ever looked at your stats?

Apago PDF

Hey, I'm ubiquitous, pervasive, everywhere! I don’t
think there is a browser on a desktop, device or
mobile browser no matter how old, where you won’t
find me.

We’ll see. Just what exactly do you think you offer
over me? My storage works just fine.

I have no idea what you're talking about.

426 Chapter 9

Tonight’s talk: Cookie and Local Storage

Tonight we have the incumbent browser storage technology,
the “Cookie” along with the new front runner, Local Storage.

Local Storage:

Sure, you could look at it that way, or, you could say
I was built from all the experience gained from your
mistakes.

Give it a few years and take another look. The
reality is I'm helping to enable a whole new

10 eb applications in the browser. A lot
Enﬁl&aﬁ égf}f/ou mention, are just pages.

I'm catching up fast. Of all the HTML5
technologies, I'm one of the best supported.

Well, I'm not sure I want to mention this in public,
but you do have a size issue.

Hey, you started all this, not me. You know very well
that you are limited to 4K of storage, I have over
1,200 times that!



Cookie:

Yeah, I’'m light, nimble, we might even say agile.

Come on, I'm an open book, just pure storage to
put whatever you want in.

storing things locally

Local Storage:

Ha, that’s rich. Have you ever talked to a web
developer? You're anything but agile. Given you are
M. Statistics, do you have the stats on the number
of developer hours lost to stupid mistakes and
misconceptions using cookies?

What you really mean is you essentially have no
data format at all, so developers have to reinvent a
new scheme for storing data in cookies.

Oh, and key/value pairs are some g)é@r[)@g@)inDF En h ancer

<Snicker> Oh yeah, and you store everything as a
string! Nice work! </Snicker>

Yeah yeah, call me in ten years, we’ll see if you've
stood the test of time.

You’ll see, you’ll be calling me crying when they say
“Haha, 5 megabytes, is that all you got?”

We don’t need great innovation on storage; key/
value pairs work great, are straightforward and fit
many computing applications.

You can get a lot of mileage out of strings, and if
you need something more complex there are ways.

Oh you can bet on it. Face it, you were doomed
from the start.  mean come on, who names their
kid Cookie?
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the stickies app

Getting serious about stickies

Now that you’ve had a little time to play with Web Storage, let’s take this
implementation further. We’re going to create a Sticky Notes application
so you can see your stickies and add new ones. Let’s take a peek at what
we’re going to build before we build it.

The Sticky Notes app will localStorage

show us notes in lotalStorage I ve b .
We need 3 way l:w adi ncw(: and let us add new ones. S{o:l(:geavc C"'S{zhzo SfiCkiEs in
tickies. So we'll eveate a torm , we want 1o see them
i"'l{')‘ an input and a button when we load the page. Like the
two stickies we alrcad\/ have.
8anNo Note to Self

« [ » || + [ hup://localhost/~Beth/Head-First-HTMLS /chapterd/ notetoself. html [ =\

When you clitk
Add Skicky /
Note to Self, a

e ﬁcl;y{:ﬁ" Pick up dry Cancel To disvla
. o Qi
.:L;g{f,ragc. cleaning cable tv, s{:icki:s, \\/ue'“
1 o who needs i-lI:Iev{-:a{:c ih\rough
We'll also see the ; ) all the stickies
display updated It now: in localStorage,
with any new and add them
stickies, and we'll to the DOM.
actomplish that
by adding a new Q
element to the o
Dom for eath [\ N ————
sl:ick\/. \\
We'll style the stickies using
Remember, the keys £, h CSS so they look like veal
two stickies are “s\‘/l:ick;r O"csc S‘Eiéky no{cs!

and “sticky_I”". We've gghg to
keep ‘Fo”owing our tonvention
and eveate keys for stiekies
with intrementing integers, like
s{:icky_l, s{:i(,k\/__g, and so on.
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Creating the interface

To start, we need a way to enter the text of our sticky notes.
And it would be great if we could see them in the page, so
we need an element to hold all the notes in the page.

SeviowN.

Let’s work on some code to do that, starting with the
HTML markup—take your existing HTML file and add a
<form> element, the <ul> element and the CSS link to it,
like below:

Here’s our main HTML ‘("ilc-

/

<!'doctype html> We've thrown in a little CSS 1o make
£hings look little move like veal
<html> skickies. This book isn't about CSS, but
<head> Ceel free bo theck out the soureel
<title>Note to Self</title>
<meta charset="utf-8"> {Mf\{r:e gz\irlmg to Zo{: a|l(|_‘ our JavaSevipt
<link rel="stylesheet" href="no ose "> he *ile “notetose K)SI"
<script src="notetoself. js"E)<as§ibl::t>5[jﬁ M e r
</head>
<body>

)
‘(_ We've added a form as a user
<fo interface 4o enter new stickies.

<input type="text" id="note_ text">
<input type="button" id="add button" value="Add Sticky Note to Self">
</form>

And we've got to have somewheve to
ot GdTstickies’ < = place our stickies in the intecfate,
</ul> so we've 9oing to ?u{: them in 3

</body> wnovdeved list.

</html> The CSS handles

,ma::ing each list item
ook a little m i
a Porl:—i'l: h::{::rc ke
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writing the stickies javascript

Now let’s add the JavaScript

We’ve got everything we need in the page now, and we’ve got a couple sticky
notes in localStorage waiting to be displayed. Let’s get them on the page

by first reading them from localStorage and then placing them inside the
unordered list element we just created. Here’s how we do that:

When the page is loaded we've . .
i Il the init Function... ..which veads all the cns{‘,mg
3™ o call the stickies from localStorage
and adds them o the <ul>
window.onload = init; ﬂwough the DOM-
To do that we itevate

( over all items in the store.

for (var i = 0; i < localStorage.length; i++) {

function init() {

Grab eath key.

var key = localStorage.key(i); And then we make sure this
if (key.substring(0, 6) == "sticky") { £L——  item is a sticky by testing
{o see if its key begins with
“S‘Eick\/". Why do we do that?
addStickyToboM(value) ; Well, there might be other

} items stored in loLalSJoo\r(agc
Apa ONISDFC ‘ﬁjﬁﬁhﬁﬁ(\:@v other than our stickies (more
} p g its value and add it to on this in a bit).
} our page (via the DOM).

var value = localStorage.getItem(key) ;

So now we need to write the addstickyToDOM function, which is going to insert
the notes into the <ul> element:
We've being passed the text of the sticky

note. We need to eveate a list item for the
function addStickyToDOM(value) { unordeved list and then insert it.

var stickies = document.getElementById("stickies") it Qo |et's 35{: the “stickies” list element.

var sticky = document.createElement("1i");

& Create a list element, an

var span = document.createElement ("span"); it a ¢lass name of “s{;'.ck\;’ %ls:,c
span.setAttribute("class", "sticky"): / we tan S‘l:\/lc it).
span.innerHTML = value; &——— Set the tontent of the span holding the
sticky.appendChild (span) ; text of the S'E'Ck\/ rote.

stickies.appendChild (sticky) ;'R ‘\ And add the span to the
“s{ick\/" li, and the li to the
“stickies” list.
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Time for another test drive! ===

Go ahead and get this code into your script element and load it into your browser.

Here’s what we got when we loaded the page in our browser:

aeno Note to Self

storing things locally

[ « [ » | [+ @ nup://localhost/~Beth/Head-First-HTMLS /chapterd/notetoselfhiml & | (Q-

-

Add Sticky Note to Self

Pick up dry Cancel
cleaning cable tv,
who needs
it now?

Apago PDF Enhancer

Completing the user interface

Now all we need to do is enable the form so we have a way to add new notes.
To do that we need to add a handler for when the “Add Sticky Note to Self”

button is clicked, and also write some code to create a new sticky. Here’s our
code to add a handler:

Add this new tode to Your init function:
function init() {

var button = document.getElementById("add button") ;

Let's grab a
veference o the
“Add Sticky Note to
Sel£” button.

button.onclick = createSticky; (___\
And add a handler

// for loop goes here

} ~— The vest of the code
in init s-(:a\/s the same,
we've saving 3 few trees

by not vepeating it heve.

for when it is ¢clicked.
Let’s eall the handler
eveateSticky.
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creating stickies with code

And the code to create a new sticky note:

When the button is ¢elicked,
£his handler is invoked.

_ _ [t fivst vetrieves the text in
function createSticky() { [ the form text box.
var value = document.getElementById("note_text") .value;
var key = "sticky_" + localStorage.length; <—_ Then we need to treate 8‘ :Ei'\“c ‘ffy
ieky. Let's use “stick
localStorage.setItem(key, value); for the S{"'Ck\/ -

tontatenated with the length of the
entive stove; it will keep intreasing, vight?
Then we add a new s{:ick\/ +o
} q-\ localStorage using our key.

And \Cina"\/, we add the
new text to the DOM to
vepresent the sticky.

addStickyToDOM (value) ;

Yet another test drive! ===

ou_tan take that trip to Fiji now, and
o PDF Enha - ¢ back, your skickies il
Now we’re truly interactive! Load this Pew code in your browser, b %‘r“ e back, your stickies wi

' aiting for you!
enter a new “sticky note to self” and click or tap the “Add Sticky y still be there waiting !
Note to Self” button. You should see the new sticky note appear
in your list of stickies. Here’s what we see:

The key for this stieky is
“sticky_2", the length of the store
(before we added it) tontatenated
with “sticky_".

ann Note to Self

; ; 4] Puag rocainast -t Head- First-HTMLS, chapterd naetaself, umi- A G P
| (Add Sticky Note to seif)
Pick up dry Cancel Buy another '
cleaning cable tv, Apple
who needs gadget
it now? ‘
~
Hcrc's our ‘{ZCS‘{'— T T R = J
vun! Looks
5ood!

Make sure you try tlosing your
browser window and then opening
the file again. Still see the stickies?

432 Chapter 9



therejareno
b Questions

Dum

Q: Why do we test to see if each item’s key begins with the
string “sticky”?

A: Remember that all the pages from one domain (like apple.com)
can see every item stored from other pages in that domain. That
means if we aren’t careful about naming our keys, we could clash with
another page that is using the same keys in a different way. So, this
is our way of checking to make sure an item is a sticky (as opposed
to say an order number or a game level) before we use its value for a
sticky note to self.

Q: What if there are lots of items in localStorage, including
lots of items that aren’t stickies? Wouldn't it be inefficient to
iterate through the entire set of items?

A: Well, unless you are talking about a very large number of items
we doubt you'd notice a difference. That said, you're right, it isn’t
efficient and there may be better ways to approach managing our
keys (we'll talk about some of them shortly).

Q; I’'m wondering about using Iocalsﬁfge&gt@as the) | -

sticky number in the key. As in

"sticky " + localStorage.length
Why did we do that?

A: We need some way to create new keys that are unique. We
could use something like the time or generate an integer that we
increase each time. Or, as we did, we can use the length of the store
(which increases each time we add an item). If you are thinking this
might be problematic, we’ll come back to that. And if you hadn’t
thought about it being problematic, no worries, we'll still come back
to it.

Q,: | created a bunch of stickies in Safari and then switched to
Chrome, and | don’t see any of my stickies in Chrome. Why not?

storing things locally

A: Each browser maintains its own local storage. So if you create
stickies in Safari, you will only see them in Safari.

Q: | just reloaded my page and now my stickies are in a
different order!

A: When you add a new sticky note, we add the new sticky note
item by appending it to the notes list, so it always goes at the end of
the list. When you reload the page, the notes are added in the order
they're found in localStorage (which, remember, isn’t guaranteed to
be in any particular order). You might think that the order would be
the same order that the items were added to the store, or some other
reasonable ordering, however, you can’t count on that. Why? Well one
reason is the spec doesn’t specify an ordering, so different browsers
may implement this in different ways. If your browser does appear to
return items in an order that makes sense to you, consider yourself
lucky, but don’t count on that ordering because your user’s browser
may order your items another way.

Q_: | often use the “for in” form of the for loop. Will that work
®hancer

< Sure will. It looks like this:

This will iterate through eath
key in lotalStovage. Very handy:

/

for (var key in localStorage) {

var value = localStoragelkey];

}

Q_: What if | don’t want a sticky any more? Can | delete
stickies?

A: Yes, we can delete items from localStorage using localStorage.
removeltem method. You can also remove items from localStorage
directly using the browser console. We're going to show you both in
this chapter.

@RA\N
PTAwWEwR

Given the way stickies are implemented, there would be a problem with our naming
scheme if a user could delete a sticky at will. Can you think of what the problem is?
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diagnosing browser storage

We need to stop for a little scheduled service

Wouldn’t it be great if there were a tool to directly view the items in e
your localStorage? Or a tool to delete items or even clear the whole
thing out and start over when you are debugging? -,_Oda\/,s SPCClaI y
Well, all the major browsers ship with built-in developer tools that Fl
allow you to directly examine your local store. As you might expect, ush \/OIAV'
these tools differ between browsers, so rather than covering them )
all here, we’re going to point you in the right direction, and then bV‘OWSCV’ s
you can dig in and figure out the specifics of your own browser. As
an example though, let’s see what Safari offers: l0¢a|S'(:OY'aac
No{: to mention new
We've clicked on the versions of the browsers
Resourees tab 4o inspeet are popping up faster Developer tools as they appear

lotalg'l:ov-aac. than we tan write ?agcs,’ \ﬂ in the Safavi browser.

o Web Inspector — http:/ /localhost/~Beth/HTMLS /LocalStorage /notetoself.htmi

RN s R CALY

Elements Resources Metwork Scripts Timeline Profiles Audits Censole Search Resources
¥ Frames Key Value
» [ (index.htm) m.l Dilver e —— The ke /Value ‘731?‘
» | | Databases SI!CW‘Z E.uv anstie; Appl.e ol (: aZ\\ item in the
* B Local Storage sticky_0 Pick up dry cleaning or ¢
- < sticky_1 Cancel cable tv, who needs it now? s{:o\rc is here.
== PR NN\
» = Session Storage b (1 g
> [ Cookies C||Ckm5 will show.\/ou BY \righ{:-—diCkihg on one
D-E /\ication Cache ‘U‘C s-(;o\rage aSSOCIa‘[',Cd O‘C ‘U\C S‘[’,OY‘&SC i{:ems \/OM
with this origin. tan edit or delete the
We'll talk about this later. item vight in the tool.

Old skool eookies if You want them.

B = ¢ X

The origin of the storaae. Here we've \ [n Safari, we tan use these tools to reload the

using local files served from hitp:// i delete a selected item.
localhost, but this might also bcz domain Storage view, and delete a selected ¥

name if You ave testing on a hosted sevver-

To enable or access the developer tools, as we said, you’ll need to do different things for different
browsers. Point your browser to http://wickedlysmart.com/hfhtml5/devtools.html
to see how to do this on your specific browser.
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Po-H-Yourself maintenance

There’s another way to clear out your items (and as we we’ll see in a bit, to
delete them one by one), which requires doing a little maintenance on your
own, right from JavaScript. The localStorage API includes a handy method,
clear, that deletes all items from your local store (at least, the ones from your
domain). Let’s take a look at how we can use this call in JavaScript by creating
anew file named maintenance.html. Once you've done that, add the code

below, and we’ll step through how it works.
This is a good tool j

<!doctype html> for Your toolbox.
<html>
<head>
<title>Maintenance</title> We've added one button to
<meta charset="utf-8"> the page, and this tode adds
<script> [ a click handler for the button.
window.onload = function() {

var clearButton = document.getElementById("clear button");
clearButton.onclick = clearStorage;

K When You tlick the button, the

unction clear orage A/_\ 'C g on IS e
o ot "qu&o PDE EATSHE &pbor s clled

All this Funetion does is eall the

}
</script> loalStorage.clear method. Use with eaution
</head> as it will delete all the items assotiated
<body> with the origin of this maintenante \?agc"
<form>
<input type="button" id="clear button" value="Clear storage" />
</form>
</body> And heve’s our button. Use this file
</html> whenever you need to evase cvcr\/{:hmg .........................
in localStorage (qo0d for testing). This
deletes all
items in
Watch it! vour
After you've typed in the code, go ahead and load it in your browser. domain!
It’s safe (with regards to our Sticky Notes app) to go ahead and clear i Ifyou've got a super
your localStorage now, so give it a try! Make sure you've figured out : valuable local store related
your developer tools first so you can observe the changes. : ltoanother project in the

Ssame domain, you'll lose
all your items b y runn/ng
this code. Just sa yin’..
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a problem with stickies
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T've got an issue. While I've been doing the exercises
in the book, I've also been using my knowledge to create

our company's new shopping cart. My Sticky Notes app stopped working.
When I look at localStorage with the Safari dev tools, I see that my

sticky counts are all messed up, I have "sticky_0", "sticky_1", "sticky_4",
“sticky_8", "sticky_15", "sticky_16", "sticky_23", "sticky_42".

T have a feeling this is happening because I'm creating other items in

localStorage at the same time as the stickies.

What the heck is going on?!

Ah, you’ve discovered a major design flaw.

Alright, it’s time to come clean: we’ve built a great little

app so far, and it should work perfectly for years to come as

long as_you don’t introduce any other items into the localStorage | you've willing
(like Joel did with his shopping cart). Once you do that, our {/ |ive with that,
whole scheme of tracking stickies no longer works, or, at tool; otherwise
least, no longer works well. Here’s why: You better keep

Ap S R A e from zero o reading
O 00O OO0

“sticky_0” “sticky_1” “sticky_2” “sticky_3” “sticky_4”

Five notes, labeled from zevo 4o four.

To add a new sticky, we count the number of items in the
local store and create our new key from that number:
var key = "sticky " + localStorage.length; _ﬁ

And to display all the stickies, we iterate from zero to “sticky_5"
the length of the local store (minus one):

©000O0O0

“sticky_0” “sticky_1” “stlcky 2” “stlcky 3” “stlcky 4” “stlcky 5”

A

Length is now six, so iterate zero to fwc, dnsyla\/mg
eath note from s{nck\/ 0’ to “s{;.cky g
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storing things locally

Here ave Joel's items that he's
Now let's add Joel's items from his shopping cart to localStorage: using in his shopping cart code.

L

Q00000 0 O O

“sticky_0” “sticky_1” “sticky_2” “sticky_3” “sticky_4” “sticky_5” “shopping “shopping “shopping
cartitem1” cartitem?2” cartitem3”

— | —
Now we have nine total items in localStorage.

And let's create a new sticky:
var key = "sticky " + localStorage.length; _ —> O

“sticky_9”

When we ereate our new sbcky, the lotal store’s len gth is now nine, so
we treate a note named s{:nck\/ 9. Hmm, that doan’c seem vight.

When we need to iterate through the stickies to display them, we're in trouble:

© 00000 O

“sticky_0” “stlcky 1” “stlcky 2”2 “?ﬁgi”_}\‘ﬁb@ ﬁE C e\-]\-N—J\J\N—:_;StICky 9”

Lcng{:h is now ten (we us't added a new s{:uck?') so iterate zevo &

{:o nine, dns?la\/mg eath S‘{thk\/ ‘p\rom s-lzlck\/ o} {:o “s{:ick\/_“)". Uh oh, Jd\crcs o

“S‘{’,l Ck\l b" « {;‘ Cky ’]
or “s{:lck\/ @".

@%ﬁrpen your pencil
Put a check next to the ways our current implementation could cause problems:

|:| Displaying stickies is inefficient if there are a lot of items in localStorage
that aren’t stickies.

A sticky could be overwritten by setltem if the size of the localStorage
gets smaller when another app deletes its own items.

|:| It's hard to quickly tell how many stickies there are; you have to iterate
through every item in localStorage to get all the stickies.

Use a cookie, it has to be easier than all this!
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Chapter 9

If only I could store an array in
localStorage. We could use it to hold all
the keys of the stickies and we could also always
easily know the number of stickies we're storing.
But we all know localStorage stores only strings,
so even though an array would be dreamy,
T know it's just a fantasy...

hancer



storing things locally

We have the technology...

We haven’t been lying, it is true that you can store only strings as the values of
localStorage items, however that isn’t the whole truth because we can always convert an
array (or an object) into a string before we store it. Sure, it seems like cheating, but it’s a
totally legit way to store your non-String data types in localStorage.

We know you’re dying to jump into the nitty-gritty of how to store arrays, but before we
do, let’s first step through how an array would actually solve our (and Joel’s) problems.

Let's rewind and say we've got six stickies in localStorage:

©000O0O0

“sticky_0” “sticky_1” “sticky_2” “sticky_3” “sticky_4” “sticky_5”

Six stiekies, labeled from zero to five. N The stikies and the
stickies avvay ave both
and we've got an array in localStorage named “stickiesArray": |/— skoved in localStorage.
Each element of
|“sticky_0” |“sticky_1” |zst£ty_5§ “sticky_3"[“sticky_4” |“sticky_5" %[/ the stickies array is
“stickiesArray” akeytoa s{:icky in
localStorage.

Now let's add a new sticky. Let's call the sticky "sticky_815". Why such a crazy
number? Because we're not going to care what it is called anymore as long as it
is unique. So, to add the sticky, we just add “sticky_815" to the array and then
store an item for the sticky, just like we have been. Like this:

/\ Wc’vc 50*{: an
exbra sticky in
Q000000

“sticky_0” “sticky_1” “sticky_2” “sticky_3” “sticky_4” “sticky_5” “sticky_815"

—_—

Seven stickies: theiv keys no longer matter, they Jjust need to be unique.

And we've extended
the stickies arvay
| <~ b\/ one value.

[“sticky_0 [“sticky_17 [“sticky_2 [“sticky_3” |“sticky_4” |“sticky_5” | “sticky_815”

“stickiesArray”
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rewriting stickies using an array

Reworking our app fo use an array

Okay, we know roughly how we’re going to keep track of our stickies using an array, but let’s

take this a little further and make sure we can iterate through and display all the stickies. In the
current code we display all the stickies in the init function. Can we rewrite that using an array?
We’ll look at the existing code first, and then see how it changes (hopefully for the better) with an
array. Don’t type in this code yet; we’re focusing on the changes we need to make for now and not
making this code bulletproof. We’ll bring on the bulletproof stuff in just a bit.

Before.. Here's our old tode that velies on
function init() { '/— the stickies having chci‘(:id names,
// button code here... S’{“"“'—l(‘/__o; s{‘,icky_' , and so on..

for (var i = 0; i < localStorage.length; i++) {
var key = localStorage.key (i) ; /\ Wow, this was mcs%\/,
if (key.substr(0, 6) == "sticky") { tome to think of it.
var value = localStorage.getItem(key) ;

addStickyToDOM (value) ;

} & As we now know,

£his might break because we ¢3 't
} depend on all stickies to be theve if we've naminh
them based on the tount of the i

tems in lo
! Apago PDF Enhancer ems in loealStorage.
New and improved We've starting by grabbing the
stickiesfrray out of lotalStorage.
function init() {
// button code here. .. \/

var stickiesArray = localStorage["stickiesArray"];

if (!'stickiesArray) { - We need to make sure there is an array in localStorage.
stickiesArray = []; [§ there isn't one, then let’s ereate an empty one.

localStorage.setItem("stickiesArray", stickiesArray) ;

} We've iterating heve  NOTE: you still don't
l//— H‘m“ﬁh the arvay. know how to stove
for (var i = 0; i < stickiesArray.length; i++) { and vetrieve arrays in
var key = stickiesArray[i]; logalSﬁorage. so treat
var value = localStoragelkey]; ‘H'ns. as Fscudo—-tode
until we show you.
addStickyToDOM (value) ; )
} Eath clement of the avvay We'll have to rr\a~kc a
; . very small addition
) /]\ is the key of a sticky, s0 for this 4o work.
And then we add that value to we're using H‘a# +’° rc{r(n:cvc
the DOM just like we have been. the torvesponding item Trom
lotalStorage.
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storing things locally

We still need to figure out how to actually store an array in localStorage.

You might have already guessed that we can use JSON to create a string representation
of an array and if so, you're right. And once you have that you can store it in localStorage.

Recall that there are only two methods in the JSON API; stringify and parse. Let’s put
these methods to work by finishing the init function (check the solution at the end of the
chapter before moving on):

function init() {
// button code here...
var stickiesArray = localStorage|["stickiesArray"];
if (!stickiesArray) {

stickiesArray = [];

localStorage.setItem("stickiesArray", (stickiesArray)) ;
else
} { Z— We added this else ¢lause betause
Srickiestrray = (sticklesArray); owll need to do something if You
} act the array from lotalStorage
N .
for (var i = 0; i < stickiesArray.length; i++) { (because it's a string not an arvay).

var key = stickiesArray[i];

var value = localsgorage[key]

addStickyToDOM (valu ,a'g o) ,PDF En h ancer

Converting createSticky to use an array

We’ve almost got this app covered. All we need to do is to rework the createSticky method,
which, as you’ll remember, just gets the text for the sticky from the form, stores it locally, and then
displays it. Let’s look at the curent implementation before changing it:

function createSticky () ({

var value = document.getElementById("note_text") .value;

i Rather than using the locaISbva)gc
var key = n stLCky_" + localStorage.leng‘th} (__/_ lCV\S'Eh ‘{',O {’y—ca-{:c a kc\l’ Whlch we ve

localStorage.setitem(key, value); seen £an Cause ?roblcrns, we've go'mg to
need o eveate a move unique key.

)1@’—\

addStickyToDOM (value) ; We've also going to need +o add the
} s{ick\/ to our stickies arvay and save
the arvay in localStorage.
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adding a unique id

What needs to change?

We have two things that need to change in createSticky.
First, we need a new way to generate a key for each sticky that
is unique. We also need to alter the code so that it stores the
sticky in the stickiesArray in localStorage.

442

We need to create a unique key for the sticky

There are lots of ways to create unique keys. We could use the
date and time, or create fancy random 64-bit numbers, or hook
our app up to an atomic-clock API. Hmm, the date and time
sounds like a nice, easy way to do this. JavaScript supports a
date object that returns the number of milliseconds since 1970;
that should be unique enough (unless you’re going to create
your stickies at a really fast rate):

Create a Date objeet, then get
[/_ the turvent Ltime in milliseconds.

var currentDate = new Date(); Our new
var time = currentDate.getTime() ; tode to

. . eveate a
var key = "sticky " + time;

unique kc\/.

A
And then eveate the key by
appending the williseconds to
the string “sticky_".

We need to store the new sticky in the array

Now that we have a way to create a unique key, we need to
store the text of the sticky with that key, and add the key to the
stickiesArray. Let’s work through how to do that, and then
we’ll put all this code together.

C\ Let’s fivst grab the stickies array.

therejare no
Dumb Questions

Qj What are milliseconds since 19707

A: You might already know a millisecond
is a 1000th of a second, and the getTime
method returns a count of milliseconds that
have occurred since 1970. Why 1970? That
behavior is inherited from the Unix operating
system, which defined time that way. While

it isn't perfect (for instance, it represents
times before 1970 with negative numbers), it
does come in handy when you need a unique
number or to track time in JavaScript code.

Q,: Isn’t all this parsing and stringifying
of JSON types rather inefficient? And if my
array gets really large isn’t that also going
to be inefficient to store?

A: Theorectially yes on both counts. But
for typical web page programming tasks it

p ag OS PDF En h anc etrsually isn’t an issue. That said, if you're

implementing a serious application with very
large storage requirements, you could see
issues using JSON to convert items to and
from strings.

Rather than vepeat all that code to get

and theek the stickieshrray, ")us{: like we did
in init (on the previous page), we've going to
treate @ new funetion to do it we'll 5:{: to

L e
var stickiesArray = getStickiesArray(); </ this in \)"S{“ ase

localStorage.setItem(key, value); <&— We then store the kc\/ with its value like

stickiesArray.push (key) ;

localStorage.setItem("stickiesArray",

we always did (onl\/ with our new key).

We then use the arvay method
push, which appends the key onto

JSON.stringify (stickiesArray)) ; the end of the stickies arvay.

And store the array back in j\
localStorage, s’cringi(:\/ing it fiest.
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storing things locally

Excellent, once I've got this working

I'm going to rework my shopping cart the same

way and these two apps are going to be able to work
from the same origin without any problems.

I also love using an array; it makes everything much

simpler to keep track of!

Putting it all together

It’s time to integrate all this new array-based code, including
the init and createSticky functions. To do that we’re
first going to abstract a small bit of code that’s needed in
both functions—it’s the code that retrieves the stickies array
from localStorage. You've seen it in init, and we need it
again in createSticky. Let’s take that code and putitin a
method called getStickiesArray—it should look familar

to you given the code we’ve already %ﬁ@r@lghPDF Eﬂshc] @ rS]CQ {:% r| tem

« s{:'l LkicSAwa\I" ou{: o‘(:

lotalStorage.
function getStickiesArray () {

var stickiesArray = localStorage.getItem("stickiesArray") ;

£ +his | ) ) ,
if (!stickiesArray) { — [£ this is the first time we've

loaded this app, there might And if theve isn't an arvay yet we

. o not be a “stickieshrray” item. treate an empty arvay, and then
stickiesArray = [1; < T L — stove it batk in localStorage.

localStorage.setItem("stickiesArray", JSON.stringify(stickiesArray)) ;

} else { Don't forgc’c to s'tringi(:y it fiest/

stickiesArray = JSON.parse (stickiesArray) Othevwise, we found the arvay in

localStorage, and we need to parse it

} to tonvert it to a JavaSeript array.
return stickiesArray; \
In either tase, we end
} up with an array, and
we veturn it
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integrating all the code

Putting it all together continved...

With getStickiesArray written, let’s look at the simplified, final versions

of the init and createSticky functions. Go ahead and type these in:

Remember we also set up

function init() { the button events here in

the init method.
var button = document.getElementById("add button") ;

button.onclick = createSticky;

Next we grab the arvay with the
var stickiesArray = getStickiesArray();, &<— stickies’ kc\/s in it

Now we've going to iterate
for (var i = 0; i < stickiesArray.length; i++) { / ‘H\vough the stickies arvay (not

the lotalStorage items!).
var key = stickiesArray[i]; <= ———
Each item in the arvay is a key to a

var value = localStoragelkey]; s{:i(.k\/. Let's 3vab eath one.
addStickyToDOM (value) ; And 5rab its value
‘('\rom locaIS’ooragc.
' AN And add it to the

AAE“PIF Enhancer

With init finished, we just have createsticky left:

444

We start by grabbing the
function createSticky() { / stiekies array.
var stickiesArray = getStickiesArray() ; Then let's eveate that unique kc\/

ew stieky.
var currentDate = new Date(); \{- -(:or our n 1
var key = "sticky " + currentDate.getTime () ;

v We add sticky key/value
var value = document.getElementById("note text").value; ) |ocalS{;or35¢.

localStorage.setItem(key, value);
B Y — And add the new key to the stickies array...
localStorage.setItem("stickiesArray", JSON.stringify (stickiesArray)) ;

addStickyToDOM (value) ; L And then we s{:ringi‘p\/ the arva
and write back to localStorage.
Finally, we update the Page with

the new sticky by addin the sti
to the DOM.Y ! 9 the stieky

Chapter 9



Test Drive! st===

Get all this code in and clear out your localStorage to make a
nice clean start. Load this code, and you should see exactly the
same behavior as last time. Joel, you’ll see your code working
correctly now!

ann

Lale Mt [ mao:ocaiboss-sethrvas:

Pick up dry
cleaning

thereqare no
b Questions

Dum

Q: We’re using “sticky_” as the
prefix for our localStorage item
names. Is there a convention for
localStorage naming schemes?

A: There is no convention for
naming localStorage items. If

your web app is on a small site at

a domain that you have control

over, then naming shouldn’t be an
issue since you'll be aware of all

the names being used by all the
different pages at the site. We think
it's probably a good idea to use a
name that indicates the page or web
app relying on that item. So “sticky_”
helps us remember that those items
are related to the Sticky Notes app.

Q; So if my sticky notes app is
just one of many apps at a domain,
I have to worry about potential
conflicts right?

A: Yes. In that case, it would be
a good idea for you (or someone
who manages the web sites at the
domain) to put together a plan for
how to name items.

~—

storing things

Nete 1o Self
- First-HTMLS /<hapterd/notetosel hum

(Add Sticky Note to Salf

Cancel Buy another
cable tV, Apple

Who needs gadget

it now?

Q: If I have a lot of stickies, my
stickiesArray is going to get very
long. Is that a problem?

A' Unless you create thousands
of stickies, it shouldn’t be (and if

ABBGEwhiIes ENhance

productwe') JavaScript is pretty fast
these days.

Q: So just to be clear, we can
store any object in localStorage,
just by stringifying it first with
JSON?

A: Right. JSON strings are
simplified versions of JavaScript

objects, and most simple JavaScript
objects can be turned into a

string using JSON and stored in
localStorage. That includes arrays
(as you've seen) as well as objects
containing property names and
values, as you'll see shortly.

Pick a naming scheme

for your localStorage
items that won't
conflict with those of
dther applications at
the same domain.

I you need to store
arrays or o]ojects

n localStorage, use
JSON .stringify to
create the value to

store, and J SON.Parse

after you retrieve it.
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another feature request: delete

It's hard o manage my busy
life if I can't get rid of these
stickies after I'm done with them.
Can you add a delete function?

Buy another

s T {c:aag!ceei‘:v, Apple
g who needs gadget
it now?
Learn how
pe-clutter 3
el my desk <video>
d works
Order Find my Go to Fiji
Tweetshirt mobile
t-shirt phone
id of Learn how
Dg;?:emore S::nzduf to meditate
c

these sticky

Be taveful avound

Deleting sticky notes Ehe sharp obiects

She’s right, this app isn’t going to be very successful if we can’t remove
stickies. We’ve already mentioned the localStorage.removeItem method
in this chapter, but we haven’t really talked about it. The removeItem
method takes the key of an item, and removes that item from localStorage:

localStorage.removeItem (key) ;

This method removes moveltem has one
the item in lotalStorage ;car:mc‘{',ﬂ': the key of the
with the given key. item +o be vemoved.

That sounds easy enough, doesn’t it? Ah, but if you think about it, there is
more to removing an sticky note than calling the removeItem method—we
also need to deal with stickiesArray...
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storing things locally

— G harpen your pencll
k Let’s delete a sticky!

- Below you'll see the contents of localStorage. You've got all the JavaScript

you want along with the removeltem method. Using a pencil, sketch

out what you need to do to remove sticky 1304220006342 from

localStorage. After you've sketched it out, go ahead and write some

pseudo-code below to show how you're going to write your code.

O O O QO 0O O

“sticky_1304294652202” “sticky_1304220006342” “sticky_1304221683892” “sticky_1304221742310” “shopping “shopping
cartitem1” cartitem 2”

“sticky_1304294652202” | “sticky_1304220006342" |“sticky_1304221742310” |“sticky_1304221683892”

“stickiesArray”

Apago PDF Enhancer

h Your yscudo—codc here

you are here » 447



exercise solution

— G harpen your pencil
2

Solution

locaIS{:oragc.rmovcH:Cm(“

Let’s delete a sticky!

Below you’ll see the contents of localStorage. You've got all the JavaScript
you want along with the removeltem method. Using a pencil, sketch

out what you need to do to remove sticky 1304220006342 from
localStorage. After you've sketched it out, go ahead and write some
pseudo-code below to show how you're going to write your code. Here’s
our solution.

stieky_| 304220006%42");

O QO 0O O

“sticky_1304294652202” “sticky //30422000342” “sticky_1304221683892” “sticky_1304221742310” “shopping “shopping

cartitem1” cartitem 2”

~—
“sticky_1304294652202” | “sticky2254,58006342” |“sticky_1 304221742310” |“sticky_1 304221683892”

Apago stewesarray’ 1 A NCEr

(I) Remove the sticky with the key “sticky_1304220006342" from lotalStorage
using the localStorage.removeltem method.

(2) Get the stickieshrray.

(3) Remove element with key="sticky_I|304220006342" from the stickieshrray.
(4) Write stickiesprray back into localStorage (stringifying it first).
(5) Find “stieky_I304220006342" in the DOM and vemove it.

448
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storing things locally

The deleteSticky funetion

You made a plan for how to delete the sticky notes, so let’s take a look at the
deleteSticky function:

Fivst, we vemove the sticky note £rom lotalStorage using
vemove[tem, passing in the key of the sticky to delete.

i i We've using the getStickiesprray Funetion to 3c-l:
function deleteSticky (key) / f {:cr:£rcl|<?gsﬁvra?/ from lotalStorage.

localStorage.removeltem(key) ;
J Y We make sure we have a s{:ickiesAwa\/

var stickiesArray = getStickiesArray() ; é/'/ (\)us{: in tase), and then itevate
if (stickiesArray) { r— through the array looking for the key

for (var i = 0; i < stickiesArray.length; i++) {we want to delete.

if (key == stickiesArray[i]) { When we find the vight key, we delete
stickiesArray.splice(i,1); it from the areay using splice.
) & sPIiCc. removes elements from an array starting at the
} lotation given b\/ the first argument (i), for as many

elements as ave specified in the second argument (/).

} localStorage. sﬁﬁag ﬁic]%:ra%n.ﬁ%.ﬁteiﬁif;(z;;-Ckie:Ar::Y) ):
N inally, we save the
} stickiesArray (with the key
vemoved) back to localStorage.

I get the code, but I don't see
how we're getting the key to pass to
deleteSticky. Come to think of it, how
is the user choosing the note to delete
in the first place?
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selecting stickies with html and javascript

How do you select a sticky fo delete? e o

clla-

We need a way for the user to select a sticky note to delete. We

. . Pick up d
could get all fancy and add a little delete icon to each note, but c,eamﬁg o f:l;faetlv jlill:-)l'y'amother
. 5 . . ’ e
for our Sticky Notes app, we’re going to do something much ! who needs " gagget
it now?

simpler: we’re going to just delete the sticky note if the user
clicks on it. That may not be the best implementation in terms
of usability, but it’s straightforward.

To implement this, we first need to change the stickies so that
we can detect when a sticky is clicked on, and then we’ll pass that
along to the deletesSticky function.

When we ¢lick on a s‘{:ick\/
note, it will get deleted.

A lot of this needs to happen in the addStickyToDOM function,
let’s see how:

Big picture: we've going o use the key of the sticky note, which, remember, is “stieky_” +
Lime, to uniquely identify the note. We'll pass in this key whenever we ¢all addSticky ToDOM.

function addStickyToDOM (key, value) {

var stickies = document.getElementById("stickies");

var sticky = document.createElement("1i"); We've adding a unique fs{'{;o {:};E <k|'|>
i bute ("id" T, |gment that vepresents the sticky

sticky.setAttribute ("id", key) ,DF(—-Eﬁ‘hﬁ: e;nfzhc DOM. We've doing this so

var span = document.createElement ("span"); deleteSticky will know which stieky

ou tlicked on. Since we alveady know

the sticky's key is unique, we've just
span.innerHTML = stickyObj.value; us'mg ‘{’)\a{: as the id.

span.setAttribute ("class", "sticky"):;

sticky.appendChild (span) ;

stickies.appendChild(sticky) ; We've also addin5 click handler to
every sticky. When you ¢lick on a

sticky.onclick = deleteSticky; .
stieky, deleteSticky will be ealled.

Exeac‘se Your job now is to update all the code so that everywhere we're calling addStickyToDOM, we're
passing in the key as well as the value. You should be able to easily find these places. But after
you've finished , check the solution at the end of the chapter to make sure.

Don't skip this,
S or the uptoming
test drive

won't work/
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storing things locally

How to get the sticky to delete from the event

We’ve now got an event handler on each sticky note listening for clicks. When you

click on a sticky, deleteSticky will be called and an event object will be passed into
deleteSticky with information about the event, like which element was clicked on.
We can look at the event. target to tell which sticky was clicked on. Let’s take a closer
look at what happens when you click on a sticky note.

H: ou elick on the yellow £ you ¢lick on e s - }
e, — |
ar{: of a s{:ntk\/i: H\cl the text, the P
| Buy another CVCV\'{L {aY C‘{Z is the <li> CVC'\'E “‘,&Y‘ C{‘. Is A Cancel | uy another
t‘:irﬂﬁ: ey oty :53;: element. This is what we the <SFan2 inside <C||Ck> cabe v | Egiee:th
s inowt | want, because the <li> the <li>, which is thowr |
<click> 1 now has an id with the not what we want. ] |
e key of the s{',ick\/ note. Y R e
<1i id="sticky_1304270008375"> £ E_-s iz’:chc
<span class="sticky">Pick up dry cleaning</span> S‘Eicnl:,y Zr i:c{:
note tha
</1> we treate in
addStickyToDOM.

Either way, the event generated by

o S b 0 deﬁtﬁag O R« EMAING e o, bt vt e .

and we tan get the id o(: fhat element from the taraet property.
function deleteSt:Lcky(e) { L/ [ the tavget is <li>, we've set.

var key = e.target.id; [£ the {:argc{: is the <span>,
if (e.target.tagName.toLowerCase() == "span") { / then we need to 9et the id of
ey = ot . Node. id: the parent element, the <li>.
ey = e.target.parentNode.id; The <li> is the element with the

} id that is the key we need.

localStorage.removeltem(key) ; \
icki ; Now we tan use the key

var stickiesArray = getStickiesArray () ; .
\ ’ Y {:O remove ﬂ\c I'[',Cm ‘('\\rom

if (stickiesArray) { |°¢a|g£°r35¢, and from
for (var i = 0; i < stickiesArray.length; i++) { the s-[:ickicsAwa\/.

if (key == stickiesArray[i]) {
stickiesArray.splice(i,1);

}
}
localStorage.setItem("stickiesArray", JSON.stringify (stickiesArray)) ;
removeStickyFromDOM(key) ; &«— W, slso need to remove the <lis holding
} the sticky from the Ppage, so it disappears
, when you click it. We'll do that next...
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deleting stickies from the dom

Delete the sticky from the POM, too

To finish up the delete, we need to implement the removeStickyFromDOM function.
You updated the addstickyToDOM function earlier to add the key of the sticky as
the id of the <1i> element holding the sticky in the DOM, so we can use document.
getElementById to find the sticky in the DOM. We get the parent node of the
sticky, and use the removeChild method to delete the sticky:

Pass in the key (also the id) of the w

s‘{',i(‘,k\/ element we've lookin5 for.

We grab the <li> element
function removeStickyFromDOM (key) { /‘ e 8 o

var sticky = document.getElementById (key) ; - and remove it b‘/ 1c'nrs'l:
sticky.parentNode.removeChild (sticky) ; <__/ SC’H:ihg its Parcw{:Nodc and

s - .
} <Ii>‘) T<u|> remove the ¢hild node <li> hen using vemoveChild to

| vemove it.

Okay, test it.. st=tes

Get all that code in, load the page, add and delete some stickies. Quit
your browser, load it again, and give it a real run through!

Nice work! Now, can you give me
a way to color code my stickies?
You know yellow for urgent, blue

for ideas, pink for backburner,
that kind of thing?

— = 5 r
(Oragf S S0 to Fit S;;?:emn ¢
,\ ayiedlohitt ~f

\ t-ghirt ‘

\

We ¢an delete
stickies now!

But of course we can!

Come on, given your level of experience with this we’re going to be able to
knock this out. How do we do it? Well, we’re going to create an object to store
the text of the note and its color, and then we’re going to store that as the
value of the sticky item, using JSON.stringify to convert it to a string first.
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storing things locally

Update the user interface so we can specify a color

Right now, all our notes are yellow. Wouldn’t it be nicer if we could have a
whole range of sticky note colors?

ano Note to Self

[ = ][] hup:/flocaloss/~setn ~HTMLS chapter hml ¢ | (ar 3
/_? Color: | vellow 3] Text: (Add Sticky Note to Self)
We could add Pick up dry | Cancel Buy another
a selection cleaning cable tv, Apple
menu up here )Nho needs gadget (—
so \/ou tan it now? _\
thoose the This is way ;
tolor Yyou better, don't
want for Your you think?
note.

Let’s tackle the easy part first: updating the HTML so we have a selection
menu of colors to choose from. Edit your notetoself.html file and
update your form to add the colors like this:

<html>
onl h Imls;ﬂz %ﬁ‘k wcll
T l/— Kcv: {:hZ :csj: s{:a\/s need that o grab %\c vgftuc of the

<form> the same. selected option in the JGVQSCVIP‘E-

<label for="note color">Color: </label> .
g é——’—‘J We've added four sticky
<select id="note_color"> v eolovs Lo thoose Lrom.

We'll add a <option value="LightGoldenRodYellow">yellow</option>
label for the <option value="PaleGreen">green</option> Thc. Valf‘c of eath
stitky textso L em"LiqhtPink"spink</optics——— °Ption is the name of
Lhe user knows option value="Lig ink">pin option a tolor we ean iust
what that <option value="LightBlue'">blue</option> F|u3 VPH: into the
Field is for. </select> sfylc or our stickies.
<label for="note text">Text:</label> <input type="text" id="note_ text">
<input type="button" id="add button" value="Add Sticky Note to Self">
</form>

R And the vest of the form is the same.

</html>

We’ve been using CSS to define the default color for the notes. Now we
want to store a note’s color with the note itself. So, now the question is:
how are we going to store the color for the sticky note in localStorage?
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using json to store color

JSON.stringify, it’s not just for Arrays

To store the color of the sticky with the text of the sticky, we can use the same
technique we used for stickiesArray: we can store an object that contains the
text and the color as the value for the sticky in localStorage.

key:
‘sticky_130439183684

value:
{value™"Cancel

Color: [ pink &) Text: Cancel cable tv, who needs it now? (‘Add Sticky Note to Self ) | ‘ . U posbie v oIS S
\ =
We've qoing to take the values the user enters And we'l /7
for the tolor and the sticky note text and shove that in Y
package them up into a simple object. localStorage |
with the localStorage
sticky's key.
var stickyObj = {
Just like stickiesArra , we'll "value": "Cancel cable tv, who needs it now?",
have to eall \)SON.s-[;ringi(—'y "color": "LightPink"
on the sticky value before b

we ¢all localStorage. settem
to save the value.

Let’s rewrite the createSticky fu%mogq§e thp?FwitEﬁ hléyﬁ(éeé:ft To
represent the text and the color, we’ll use suhandy object:
function createSticky () {

var stickiesArray = getStickiesArray();

var currentDate = new Date() ; We do the usual -[;hins to

var colorSelectObj = document.getElementById("note color") ; gvab the value of the

var index = colorSelectObj.selectedIndex; selected color o\?{‘jon-
var color = colorSelectObj[index] .value; Then we use h at tolor 4o
var key = "sticky " + currentDate.getTime(); ereate s{:ick\lob\'): an ob\')cc{:
var value = document.getElementById(“note_text”) .value; that tontains two Vroycr{:ics,
var stickyObj = { /

"value": value,

"color": color
}: And, we JSON.s{ringif\/
the s{:iCk\/Ob\) before we

localStorage.setItem(key, JSON.stringify (stickyObj)) ; {—/ Pu{: it in |oca|3{:oragc

stickiesArray.push (key) ;
localStorage.setItem("stickiesArray", JSON.stringify(stickiesArray)) ;
addstickyToDOM(key, stickyObj); Now, we've passing the object instead of a text string

) addS‘Eick\/ToDOM. Whith means \/ou,” need to update
addS{:ickyTBDOM too, \righ'f:.?
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storing things locally

Using the new stickyQbj

Now that we’re passing stickyObj to addStickyToDOM, we need to update the
function to use the object instead of the string we were passing in before, and to set
the background color of the sticky. It’s a fairly easy change though; let’s take a look:

t/\ We need 4o change the pavameter
heve to be the stickyObj vather
function addStickyToDOM(key, stickyObj) { £han the text value of the sticky.

var stickies = document.getElementById("stickies");

var sticky = document.createElement("1li") ;

' ; wign We aet the tolor from the stickyOb)
sticky.setAttribute("id", key) / wc’rz ?assing inko addg{:iCk\/%DOM-

sticky.style.backgroundColor = stickyObj.color; Notice that when we set the

R_  batkground color propert
HTML element in JavaSevipt, we spec'nc\/y

objeets have a var span = document.createElement("span"); it as batkgroundColor, NOT

)
style property ©  span.setAttribute("class", "sticky"); background—¢olor, like in CSS.
You £an use

span.innerHTML = stickyObj.value; &
to attess the sticky.appendChild (span) ; And then we need o get the
style of that Y-app pan) ; text value we've Eoing to use in

element. stickies. appendCh‘:'}écii éiigl:é)( ; ,PDF En h an C élrc S{:ick\/ note from the ob\)cc{;.

sticky.onclick =

There is one other place we need to update the code, and that is in init, where
we are getting the stickies from localStorage and passing to addStickyToDOM
when we first load the page.

function init() {
var button = document.getElementById("add button") ;

button.onclick = createSticky;

Now when we gch the value
of the sticky note from

localStorage, we need {:o'
for (var i = 0; i < stickiesArray.length; i++) {4/ JSON.\?avsc i{:, betause s an

ob\')et,{:, not a s{:\ring anymove-

var stickiesAray = getStickiesArray();

var key = stickiesArray[i];

var value = JSON.parse (localStorage[key]) ;

addStickyToDOM (key, value) ; & 1:2:81?&:{:;% ;Za/t’] T:;){f:j d%ﬁ the

} string (the tode looks the same, but
} the thing we've passing is different).
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testing color stickies

Test drive sticky note colors ====

Before running the Note to Self app again, you’ll need to clear out your localStorage
first because the previous version of our stickies didn’t have any color stored in them,
and now we’re using a different format for our sticky values. Before we were using
strings, now we’re using objects. So empty out your localStorage, reload the page, and
add some stickies, selecting a different color for each one. Here are our stickies (and
we’ll also check out localStorage too):

We picked yellow, pink, and blue for our
s-{:icky notes when we added them.

You €an use ‘Your
maintenante.html file 4o
tlear out your localStorage,
or use the tonsole.

8ans Note to Self
[ 4 | » J [+ |9 http:/ /localhost/~Beth/Head-First-HTML5 /chapter9/notetaself.htm| 6] (0( Google )
Color: | yellow| % ] Text: Add Sticky Note to Self
cleaning ble tv, Apple
X L'__?‘g Elements )' {c;:] Resources { @ Network 3 Scripts @Timelme t Profiles gAudi[s |’_ Console Q
¥ Frames [ Key [ Value
¥ notetoselfa.htmi) sticky_1312150404612 {"value":"Buy another Apple gadget’, "calor”:"LightBlue'}
W saripas sticky_1312150374242 {"value":"Pick up dry cleaning”,"color”."LightGoldenRodYellow™
Ip stickiesArray ["sticky_1312150374242" "sticky_1312150386414","sticky_1312150404612"]
B ohylesneer sticky_ 1312150386414 ["value":"Cancel cable tv, who needs it now", "color™:"LightPink"}
[ | notetoselfa.htmi
» | | Databases
¥ [ Local Storage
» [ Session Storage
» [ Cookies
» [ Application Cache
9 = ¢ X
VA
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Eath s‘l:ick\/ note’s value is now a (JSON
s{:\ringi«cicd) objeet containing the text value
of the sticky and the ¢olor of the stieky.



storing things locally

T was thinking, if we can store
objects and arrays, why don't we just
store all the notes in the array itself,

why do we need all these other items?
Tt seems to make it all complicated when
it could just be embedded in one item in
localStorage.

For some uses, that makes a lot of sense.

Knowing what we know now, we certainly could design the
stickies so that they were objects embedded in an array. And
going forward you might decide to do just that. It might also
make sense for your shopping cart. The only downside is that
the JSON. stringify and JSON.parse methods have to do a
lot more work anytime you make a change, for instance to add
a note we have to parse the entire set of notes, add the note,
and then stringify all the noA@a_ ETore F‘)@EtheEﬂllﬂ] ancer
in to the store. But, for the amount of data in Stickies, that
shouldn’t be a problem in general (although do think about
mobile devices with limited CPUs and the effect of the CPU
usage on battery life).

So whether you want to pack everything into one object or
array in localStorage, really depends on how many data items
you need to store, how big each one is, and what type of
processing you’re going to do on them.

While our implementation here may be a bit of overkill for

a limited number of Stickies, we hope you agree it gave us a
great way to think about the localStorage API and how to deal
with items in it.
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:Bﬂﬁé TRY THIS AT HOME
(OR BLOWING UP YOUR 5 MEGABYTES)

We've told you that you have five whole megabytes of storage on every
user’s browser, but while five megabytes sounds like a lot, remember that
all your data is stored in the form of a string rather than in a byte-efficient
data format. Take a long number, say, the national debt—when expressed in
floating point form it takes up very little storage, but when expressed in the
form of a string, it takes up many times that amount of memory. So, given
that, the five megabytes might not hold as much as you think.

So what happens when you use all 5MBs? Well, unfortunately this is one
of those behaviors that isn't well defined by the HTMLS5 specification,
and browsers may do different things when you exceed your limit—the
browser may ask if you want to allow more storage, or it may throw a
QUOTA EXCEEDED ERR exception, which you can catch like this:

Here's a setltem call in the

( middle of the try blotk;
try { if an\/{:\\ing goes wrong and
A ‘b'\[/cauh localStorage.setItem(myKey, myValue) ; setlLem throws an extep Lion,

captuves anY ) heatente the cateh block will be invoked.

Lions that if (e == QUOTA EXCEEDED ERR) {
::ici\\\mwvx within Ap agg:("Out of storage!");
fhe Ly block- }

} We've testing to see if this is a storage quota ervor (as opposed to
some other Eype of exteption). [ so, we alert the user. You'll most

This is one Java&‘,\ri?‘{: likcl\/ want to do Somc{:hing more mcanin3£u| than ")us{: an alert.

avea we haven't
tovered, You might
want 1o add it to
Your list of ‘{:hings to
look into.

Not all browsers are turrently throwing
the QUOTA_EXCEEDED_ERR exception.
But they still throw a exteption when

You exceed Your limit, so You may want to
handle the general case of an exeeption
otturing when You set an item.

\\
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storing things locally

We don’t see any reason not to push your browser to the limit, see what it's made
of, see how far it can go, see what its behavior is under pressure. Let’s write a little
code to push your browser over its storage limit:

DANGER
Explosive

<html> .
Exercise
<head>
Let start with a one—tharacter

<script> / string, with the key “fuse”.
And just keep

localStorage.setItem("fuse", "-"); in(.\rcasihg its size...

~-by doubling the string (by

tontatenating it with i .
var fuse = localStorage.getItem("fuse"); SI{: wit '{"SCID

try { / Then we'll Jcry o write it
back to locaISbovagc-

localStorage.setItem("fuse", fuse + fuse);

while (true) {

} catch(e) {

alert("Your broApagOup E)DE f\EJ\JIgraﬂﬂ@ erﬂith exception: " + e);

break;
\ 1€ it blows up, we've done!

} We'll alevt £he
: d
' e fndlets not leave a out of h loo‘:scr and get

mess, so remove the item
localStorage.removeltem("fuse"); from lotalStorage.

</script>
</head>
<body>
</body>
</html>

Use at your
own risk!

£ you ha . Seriously, this
| ! - Wﬂtc}l lt' code could

Go ahead and type this in, light the fuse by loading it, and have
fun! Try this on a few different browsers.

the nevve : '
............................................................................. . 4o vun this, i crash your browser, which

put your might lead to your operating
.............................................................................. esulks here. system being unhappy, which

could lead to you losing work.
Use at your own risk!!!
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info about session storage

T've been beta testing my shopping
cart app and users don't want their
shopping cart sticking around in the browser.
How can I remove all the shopping cart

items when the user closes the browser?
Did I choose the wrong technology?

No Luke, there is another Skywalker.

It turns out that localStorage has a sister, named
sessionStorage. If you substitute the global variable

sessi age_everywhere you’ve used
Ap aglgcame Eﬂﬁé@r&a@:&ored only during

(in other words, the user closes the browser window),
the items in storage are removed.

The sessionStorage object supports exactly the
same API as localStorage, so you already know
everything about it you need to.

Give it a try!
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storing things locally

- _ +

WHQ DQES wwaAT™?
At this point you've been through the localStorage API. Below you'll find all the main characters
of the API sitting with their masks on. See if you can determine who does what. We've gone
ahead and done one for you to get you started.

cle&f Use me to store items for the long term.

I take keys and values and write them into the localStorage.
Now keep in mind if there’s an item with that key already in
° . . .
5%$1@ﬂ8t@fﬂg@ the localStorage, ’'m not going to warn you, I'm just going to
overwrite it so you better know what you’re asking for.

k If you overstay your welcome in localStorage and use too much
ey space you’ll get an exception and you’ll be hearing from me.

Need to knock off an item? I’ll get the job done discreetly.

seflfem go PDF Enhancer

Just give me a key and I'll go out and find the item with that key
and hand its value to you.

remeve]fem

I'm a short term kinda guy, I’ll store your stuff just as long as
you have the browser open. Close your browser, and poof, all
your stuff is gone.

Jength

When you’ve had it with all the items in your localStorage, I
clean up all those items and throw them away, leaving you with
getltern a nice fresh and empty localStorage (keep in mind I can only

clean up my own origin).

local§t0rag@/ Need to know how many items are in your localStorage? That’s me.

Give me an index, and I’ll give you a key from that index in
localStorage.

QUOTA EXCEEDED_ERR

you are here » 461



ways to use web storage

Now that you know localStorage,
how are you going fo use it?

There are many ways to make use of localStorage—the Stickies app used
them so we didn’t need a server, but even with a server, localStorage can
be quite helpful. Here’s a few other ways developers are using them:

In my new Twitter client, I'm going to
cache Twitter search results for efficiency
with localStorage. When my users search,
I'm going to check the local results first. That
could really help my mobile users.

I'm going to store playlists with
metadata for my users. They'll
be able to store their favorite

clips along with the timecode
where they left of f viewing.

I'm using sessionStorage
for my new ecommerce library's
shopping cart. If the user closes
the browser, I want the shopping
cart to go away.
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T've got a really
cool game that works in two
different browser windows,
and I'm using localStorage to
synchronize state.

I'm storing lots of local
data to make my clients’
apps fast on their mobile

devices. Having a large store
on the client side is a huge
win for me.

This gives me a new way to store user state.
T used to need some kind of server-side based
session and backend storage. Now I can just
store my users' state locally, and bring in the
server-side code only when I have to.
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review of web storage

464

%BULLET POINTS

Web Storage is a store in your browser and an
APl you can use to save and retrieve items from
the store.

= Most browsers provide at least 5 megabytes of
storage per origin.

= \Web Storage consists of local storage and
session storage.

m | ocal storage is persistent, even if you close
your browser window or quit the browser.

= |tems in session storage are removed when you
close your browser window or quit the browser.
Session storage is good for temporary items,
not longer term storage.

= Both local storage and session storage use
exactly the same API.

= \Web Storage is organized by origin (think
domain). An origin is the location of the
document on the Web (e.g., wickedlysmart.com
or headfirstlabs.com).

m  Each domain has a separate storage, so items
stored in one origin are not visible to web pages
in another origin.

= Use localStorage.setltem(key) to add a value to
the store.

m  Use localStorage.getltem(key) to retrieve a
value from the store.

= You can use the same syntax as associative
arrays to set and retrieve items to and from the
store. Use localStorage[key] to do this.

= Use the localStorage.key() method to
enumerate the keys in localStorage.

®  |ocalStorage.length is the number of items in
localStorage at a given origin.

= Use the console in your browser to see and
delete items in localStorage.

You can delete items directly from localStorage
by right-clicking on an item and choosing delete
(note: may not work in all browsers).

You can delete items from localStorage in code
using the removeltem(key) method and the clear
method. Note that the clear method deletes
everything in localStorage at the origin where
you do the clear.

The keys for each localStorage item must be
unique. If you use the same key as an existing
item, you'll overwrite the value of that item.

One way to generate a unique key is to use the
current time in milliseconds since 1970, using
the Date object’s getTime() method.

It is important to create a naming scheme for
your web app that will still work if items are
removed from the store, or if another app
creates items in the store.

Web Storage currently supports storing strings
as values for keys.

You can convert numbers stored in localStorage
as strings back to numbers using parselnt or
parseFloat.

If you need to store more complex data, you
can use JavaScript objects and convert them

to strings before storing using JSON.stringify,
and back to objects after retrieving using JSON.
parse.

Local storage may be particularly useful
on mobile devices to reduce bandwidth
requirements.

Session storage is just like local storage, except
that what's saved in the browser’s store doesn’t
persist if you close the tab, the window, or exit
the browser. Session storage is useful for short
term storage, such as for a shopping session.
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Across

3. When we used the of localStorage to create
key names, we ran into a problem: gaps in the names of
our sticky notes.

4. Luke Skywalker’s sister.

7. We have to an object before we store it in
localStorage.

8. Most browsers offer
origin.

9. We can detect which sticky note the user clicks on by
looking at the event

10. We store an item in IocaIStorage with this method.

11. localStorage can store only

12. We thought it would be just a fantasy to store an

in localStorage but it turns out you can, with JSON.

13. Use a try/ to detect quota-exceeded errors in

localStorage.

megabytes of storage per

storing things locally

HTML5cross

Take some time to test your own local storage.

Down

1. We used the to hold the keys of all our
stickies so we could easily find them in localStorage.
2. sessionStorage is just like localStorage except its not
if you close your browser window.
5. We create an to store the sticky note text and its
color in one localStorage item.
6. Use to convert a string to an integer.
7. Cookie has a issue.
8. If you store something in your browser and fly to
, it will still be there when you come back.
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exercise solutions

— The Shell Game Solution

Ready to try your luck? Or should we say skill? We’ve got a game for you
to test your command of localStorage, but you'll need to be on your toes.
Use your knowledge of getting and setting key/value pairs in localStore to
keep track of the pea as it shifts from shell to shell. Here’s our solution.

function shellGame () {
localStorage.setItem("shelll", "pea");
localStorage.setItem("shell2", "empty")
localStorage.setItem("shell3", "empty");

localStorage["shelll"] = "empty"; Which shell had +he pea?
localStorage["shell2"] = "pea";

localStorage["shell3"] = "empty"; ¢
var value = localStorage.getItem("shell2"); Kcy Value
localStorage.setItem("shelll", value);

value = localStorage.getItem("shell3"); shelll C"‘Y{"‘/
localStorage["shell2"] = value; shellZ pea

var key = "shell2";

localStorage[key] = "pea"; shell3 CM?{:\/
key = "shet11;  Apago PDF Enhdgncer

localStorage[key] = "empty"; The pea is under shell2.

key = "shell3";

localStorage[key] = "empty";

for (var i = 0; i < localStorage.length; i++) {
var key = localStorage.key (i)
var value = localStorage.getItem(key)
alert(key + ": " + value);

Your job was to update all the code so that everywhere we're calling
addStickyToDOM, we're passing in the key as well as the value.

You should have updated all the calls to addStickyToDom in init and
createSticky, to look like this:

addStickyToDOM (key, value) ;
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@adharpen vour pencil
§§£ ySolEtion

Put a check next to the ways our current implementation could cause problems:

Displaying stickies is inefficient if there are a lot of items in localStorage
that aren’t stickies.

A sticky could be overwritten by setltem if the size of the localStorage
gets smaller when another app deletes its own items.

It's hard to quickly tell how many stickies there are; you have to iterate
through every item in localStorage to get all the stickies.

|:| Use a cookie, it has to be easier than all this!

We still need to figure out how to actually store an array in localStorage

E chSe You might have already guessed that we can use JSON to create a string representation

: LuﬁOﬂ of an array and,jf so, you're rig j._ancpgou Eave thaaou can store it in localStorage.
d rlbﬁ sin the !Jl ok

Recall that there are o%(!:v)vo metho Irl\ stringify and parse. Let's put
those methods to work by finishing the init function:

isn- vray in lotalStorage, then we ereate an
Grab the arvay from localStorage Ijn::;r;\::\;c ::daassi:zh it o the vgriablc stickiespvray.
function init() { i AL this point, the variable stickieshrray is a string,
[£ we had to create a
new arvay, we use JSON.

// button code here...

var stickiesArray = localStorage["stickiesArray"]; S‘{:\ringi 1c\/ to treate a s{:\ring
if (!stickiesArray) { vepresentation of the avray,
stickiesArray = []; and then we stove it..

localStorage.setItem("stickiesArray", JSON.stringify(stickiesArray)) ;

} else { /\"c the stickies arvay is alrcad\/ stored

stickiesArray = JSON.parse (stickiesArray) in lotalStorage (as a string), then we
.l need to pavse it using JSON. After

this we'll have an arvay of keys

assigned to the stickiesArray vaviable.

}
for (var i = 0; i < stickiesArray.length; i++) {
var key = stickiesArray[i];

var value = localStorage[key];

Just to be ¢tlear, we've taki ~ :
addStickyToDOM (value) ; ear; we've taking the string pointed 4o

by .s{i.dkicsA\rray, parsing it into an array, and then
) assigning that array back to the s{:ickicsAv-ray variable.
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exercise solutions

W’T TRY THIS AT HOME
(OR BLOWING UP YOUR 5 MEGABYTES)

We've told you that you have five whole megabytes of storage on every
user’s browser, but while five megabytes sounds like a lot, remember that
all your data is stored in the form of a string rather than in a byte-efficient
data format. Take a long number, say, the national debt—when expressed in
floating point form it takes up very little storage, but when expressed in the
form of a string, it takes up many times that amount of memory. So, given
that, the five megabytes might not hold as much as you think.

So what happens when you use all 5MBs? Well, unfortunately this is one
of those behaviors that isn’t well defined by the HTMLS5 specification,
and browsers may do different things when you exceed your limit—the
browser may ask if you want to allow more storage, or it may throw a
QUOTA EXCEEDED ERR exception, which you can catch like this:

Heve's a setltem call in the
try { \[\ middle of the try blotk;
/eateh localStorage.setI (myKey, myValue); if an\/{‘)\ing goes wrong and
ﬁ‘,at:clvcs any — AQ@*QQ { ISeDIE té"nnﬁ ancer setltem throws an exteption,
c%Le\?{:\ons ‘h“?t\\\h if (e == QUOTA EXCEEDED ERR) { the cateh bloek will be invoked.
\
f:ci:tlo‘g\nol' alert("Out of storage!");

We've testing to see if this is a storage quota error (as opposed to
some other type of exception). £ so, we alert the user. You'll most
likely want to do something more meaningful than Jjust an alert.

Not all browsers are turvently throwing
the QUOTA_EXCEEDED_ERR exception.
But they still throw a exteption when

you exeeed Your limit, so Fu may want to
handle the general case ok an exeeption
otturing when You set an item.
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We don’t see any reason not to push your browser to the limit, see what it's made
of, see how far it can go, see what its behavior is under pressure. Let’s write a little

code to push your browser over its storage limit:

<head>
Let start with a one—tharacter

<script> / string, with the key “fuse”.
And just keep

localStorage.setItem("fuse", "-"); intreasing its size...
while (true) { mb\/ doubling the string (by
var fuse = localStorage.getItem("fuse"); Conca{:cna‘l:ing it with itself).

try { / Then we'll Jc\r‘\[ to write it
back to localS{ovagb

localStorage.setItem("fuse", fuse + fuse);

<html>

} catch(e) {

alert("Your broApagOup E)DI; fLEEn]bratm@ e With exception: " + e);
break;
\ 1£ it blows u

)
P> we've done/

} , We'll alert the wser ang
} e ke ooty
localStorage.removeltem("fuse") ; Lrom localS’ooraij-
</script>
</head>
<body>
</body>
</html>
Go ahead and type this in, light the fuse by loading it, and have Our vesults

from Safavri

fun! Try this on a few different browsers.
and Chrome.

/}7 ‘
o http:/ flocalhost The page at localhost says:

i \  vour browser blew up at 2097152 with exc_eptlfz’gi . Your browser blew up at 2097152 with exception:

l‘ Error: Q_UOT&_EKCEEDED_ERR: DO Exception Error: QUOTA_EXCEEDED_ERR: DOM Exception 22

o ) o)
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*§~vmu1nnmts:\~\MAﬂ"?
SsQALUT\QN

At this point you've been through the localStorage API. Below you'll find all the main characters of
the API sitting with their masks on. See if you can determine who does what. Here’s our solution.

cleaf Use me to store items for the long term.

I take keys and values and write them into the localStorage.
. Now keep in mind if there’s an item with that key already in
5%51@11515@1?&%@ the localStorage, ’'m not going to warn you, I'm just going to
overwrite it so you better know what you’re asking for.

k If you overstay your welcome in localStorage and use too much
ey space you’ll get an exception and you’ll be hearing from me.

Need to knock off an item? I’ll get the job done discreetly.
sef]fem

o PDF Enhancer

Just give me a key and I'll go out and find the item with that key
and hand its value to you.

I'm a short term kinda guy, I'll store your stuff just as long as
you have the browser open. Close your browser and, poof, all
your stuff is gone.

When you’ve had it with all the items in your localStorage, I
clean up all those items and throw them away, leaving you with
g@tﬂ@fﬂ a nice fresh and empty localStorage (keep in mind I can only

clean up my own origin).

¢ ; Need to know how many items are in your localStorage?
@O&l erafe y y g
L St‘ &g That’s me.

Give me an index, and I’ll give you a key from that index in

OQUOTA EXCEEDED_ERR localStorage.
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m HTML5ecross Solution

471
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10 putting javascript to work x

*
*  Web Workers +

Okay I can't do
EVERYTHING around
here, this is going to

require a little help. How about
some help into the

elevator shaft?

Slow script—do you want to continue running it?

If you've spent enough time with JavaScript or browsing the Web you've

probably seen the “slow script” message. And, with all those multicore
processors sitting in your new machine how could a script be running too
slow? It's because JavaScript can only do one thing at a time. But, with
HTML5 and Web Workers, all that changes. You’ve now got the ability to
spawn your own JavaScript workers to get more work done. Whether you're
just trying to design a more responsive app, or you just want to max out
your machine’s CPU, Web Workers are here to help. Put your JavaScript

manager’s hat on, let's get some workers cracking!
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Jjavascript threads

The Dreaded Slow Seript

One of the great things about JavaScript is it does only one
thing at a time. It’s what we like to call “single-threaded.” Why’s
that great? Because it makes programming straightforward.
When you have lots of threads of execution happening at the
same time, writing a program that works correctly can become
quite a challenge.

The downside of being single-threaded is that if you

give a JavaScript program too much to do, it can get
overwhelmed, and we end up with “slow script” dialogs. The
other ramification of having only one thread is if you have
JavaScript code that is working really hard, it doesn’t leave

a lot of computational power for your user interface or your
user’s interactions, and your application can appear to be
sluggish, or unresponsive.

How JavaScript spends its time

Let’s see what this all means by taking a look at how JavaScript
handles the tasks of a typical page:

avaScript
Thread

\Running an init function

— L
This is what C

we mean by lA timer just went of f
single—threaded.  ——————————
JavaSevipt \Handling a submit

steps {:hrough

cvcv-\/«u\'ms it Process an array of data
has to do, one

after the
other. Theve's no
?arallcl exetution

G
G

l Handling another user click

‘Updaﬁng the DOM
Fetching form data

l Validating user input
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y , Slow Scripe
Safari js p,
the wep, & 'E"Inger "esponding pe.
Cal

Page “F,
~Beth /Ty g, ra;?l Explores® gy« 25 Of a 5oy
o

wan o
Tto Stop """“’”'ng th

€ scripy, o

There's only one of
me, but look at everything
T get done by just handling all
of this one thing at a time.

6\

For a lot of web apps
this works veally well.
Everything gets done and
%he usev interface seems
fast and vesponsive.



putting javascript to work

When single-threaded goes BAD

It’s true, for a lot of uses, this single-threaded mode of computing by JavaScript works great,
and as we’ve said, it makes programming straightforward. But, when you’ve written code

that is so “computationally intensive” it starts to impact JavaScript’s ability to get everything
done, the single-threaded model starts to break down.

JavaScript
Thread

e ————————
‘Running an init function

chug
whirre chug

VR chug
Evc\r\/ﬂ\ing wovks
great until a bit
of JavaSeript
tode starts
\rcquiring alot o(:
protessing time,
which takes away
from JavaSeript's
\')ob of in{:crat‘[:ing
with the user in Handling another user click
%he user interfate.

ancer

Yikes, protessing a big arvay
is taking a lot of time!

Process an array of data

Who's hogging all
the processing time?

What's going on up there?

’ Updating the DOM 09 Things aren't getting done!

Fetching form data
e —— 40 o
Validating user input ]

e I e S = B e B e
(o}

Users are bailing! The
UL isn't being updated!

Q

We give up, throw in the towel,
bring up the slow script dialog.
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Jjavascript web workers

Adding another thread of control to help

Before HTML5, we were stuck with one thread of control in our pages and apps,
but with Web Workers we’ve now got a way to create another thread of control to
help out. So, if you've got code that takes a long time to compute, you can create
a Web Worker that will handle that task while the main JavaScript thread of
control is making sure everything is good with the browser and the user.

Rather than slowing ‘l:hings down with
our tompute—intensive JavaSeript,

] we £an instead treate a Web Worker,
Javascnpt whith vuns in a separate thread, and
Thl’ead have it do all the hard work.

N\
Web Worker
Thread You guys keep
the user happy,

4 o T've got this one!

) =
DEA£nhan|
whirre

I ———————
‘Running and init function

Handling a user click

This time Q
cver\/{hing g

l A timer just went of f

kcc\?s moving
smoo‘{:hl\/, the

Web Worker

is {;aking

cave of the dus

|on5 \running

computation... Process an array of data

chug

And when it's done, the worker
¢an even send us the data it’s been
working on and we ¢an intorporate

that in our app-

Now, we’ve made a big deal out of the fact that one thread of control keeps things
simple and easy to program, and that is true. But, as you’re going to see, Web
Workers have been carefully crafted to make sure things stay simple, easy and safe
for the programmer. We’ll see how in just a moment...
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JavaSeript Exposed (Again)
This week’s interview:
Where JavaScript spends his time.

Head First: Welcome back JavaScript, great to have you.
JavaScript: Glad to be here, as long as we stick to my schedule, lots to do.

Head First: That is actually where I thought we might focus our time today. You’re a super
successful guy, you have so much going on—how do you get it all done?

JavaScript: Well, I have a philosophy: I do one thing at a time, and I do it really well.

Head First: How do you do only one thing at a time? To us it looks like you’re retrieving
data, displaying pages, interacting with the user, managing timers and alerts, and on and on...

JavaScript: Yes, I do all that, but whatever I'm doing, I do only that. So if I'm dealing with
the user, that’s all I do until I’'m done with that.

Head First: How can that be true? What if a timer goes off, or network data arrives, or
whatever, don’t you stop and do that?

JavaScript: When an event occurs, like the ones é}u ’ve mentioned, that event is added to

a queue. I don’t even loAp @@I ve r@E‘d w n ainﬁr&é on. That way I do

everything correctly and safely and efficiently.
Head First: Are you ever late getting to one of those tasks on the queue?

JavaScript: Oh it happens. Luckily I'm the technology behind browser web pages, so how
bad can it be if I get a little behind? You should talk to the guys that have to run code for
spacecraft thrusters or nuclear power plant controllers, those guys have to live by different
rules—that’s why they make the big bucks.

Head First: I've always wondered what’s going on when I get the “Slow script, do you want
to continue” dialog on my browser. Is that you taking a break?

JavaScript: Taking a break! Hah. That’s when someone has structured their page such that
I've got so much work to do, I can’t do it all! If you write a bit of JavaScript that hogs all my
time, then your interaction with your user is going to suffer. I can only do so much.

Head First: Sounds like you need some help.

JavaScript: Well thanks to HTML5, I have help now because that’s where Web Workers
come in. If you really need to write compute-intensive code, use Web Workers to offload some
of the work—that way I can keep my focus, and workers can do some of the heavy lifting for
me (without getting in my way).

Head First: Interesting, we’ll look into that. Now, next question... Oh, wait, he’s gone, looks
like he’s off to his next task. Serious guy, huh?

you are here »
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how web workers work

How Web Workers work

Let’s take a look at a day in the life of a Web Worker: how workers are created, how they
know what to do, and how they get results back to your main browser code.

To use Web Workers, the browser first has to create one or more workers to
help compute tasks. Each worker is defined with its own JavaScript file that
contains all the code (or references to code) it needs to do its job.

Workers are defined
by a separate

)

JavaS(,v-i?{: £

T could really use
some help... creating

ane G 9 one worker to give me

[ # | [+ [ hap:fflacalhost /- Beth HTMLS /Fractal /fractal b (Q- Coog

e L L0 a hand.
Browser

Apaqo PDF Enhancer

Now, workers live in a very restricted world; they don’t have access
to many of the runtime objects your main browser code does, like
the DOM or any of the variables or functions in your main code.

Geez, I can't access
the DOM or anything in
the main browser code.

ano Fractal Explorer

[ [ [ 416 buap localhost/~gethHTMLS Eractalfractal i & | (- Goog 3 I
09Q Good, I feel a lot
safer that way, you don't
need to be changing the
DOM, that's my job.
Browser
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To get a worker to start working, the browser typically
sends it a message. The worker code receives the
message, takes a look at it to see if there are any
special instructions, and starts working.

Your message says you heed

T've got some work for you. me to compute a 200x200 pixel

section of a ray traced image. I
OQ can do that for you.
ano Fractal Explorer
[ [ J [ et rlcalhost/~Beth/HTMLS fFractal fractai & | (Q- Caogle ) I Q
message
Browser

Apaqo PDF Enhancer

When the worker completes its work, it then sends a message
back, with the final results of what it’s been working on. The

main browser code then takes these results and incorporates
them into the page in some way.

Here's the work
you wanted done.

ann Fractal Explorer

[ » ] [ [ huap: facatnose/~Besh HTMLS Fractal fractal e € | (@ Cool wl
/ messag

Thanks for taking that
on. Looks good. T may send
you more work in a bit....

Browser Q
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dom access

Why not allow
workers to access the DOM?
T mean this seems like a lot of
trouble to pass messages back and
forth when all of these workers are
running in the same browser.

To keep things efficient.

One reason the DOM and JavaScript
have been so successful is that we’re able
to highly optimize DOM operations
because we have only one thread with
access to the DOM. If we let multiple
threads of computation concurrently
change the DOM, then we’ll seriously
impact its performance (and browser

implementors would have to go to great

effort to maslgsure making to

the DOM B 14 o i 12N d
a bunch of changes to the DOM at the
same time can easily lead to situations

where the DOM is in an inconsistent
state, which would be bad. Very bad.

What we want to avoid!

)]

0 qQ

Whoa! Hold
on everyone...

I want to
update the hl.

Wait, T thought
T was updating it!

No, I'm
updating it.
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_ @ harpen your pencil
2

Take a look at all the potential uses for workers below. Which ones might improve the
design and the performance of an app?

|:| Caching data for use in your pages. |:| Spell checking the page as
the user types.
|:| Processing large amounts of data
in arrays or large JSON responses I:l
from web services.

Polling web services and
alerting the main page when
something happens.

[] Managing a database [[] Image processing of data in
connection along with a canvas.

adding and removing

records for the majn page. Code syntax or other
Apdgo PDF ED\ h st mamianins,

Automated race track

s Pre-fetching data based on
betting agent.

what your user is doing.

Analyzing video. Managing advertising for

your page.

O OO0 O
OO0 4

Your ideas heve!

¢ ||e Fe vop Fou 423339 39 Rew Gui33aq y9es} 2984 9po? Jbed wew ay}
w auop 423329 29 Aew Guiyoay? xeoru/\s 3 bungay? |[2ds :3|dno7 e 33e9ap p|wo? nok yonoyg(e ‘sasn pook 2ae saamsue ||\t
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watch out for browser support

Watch jt!

482

Chapter 10

Google’s Chrome browser has some extra
security restrictions that will prevent you from

nning Web Workers directly from a file. If You ¢an also use the Chrome vuntime
rl<J)u t gyour page won't run and you'll get no switth ——allow—file—access—from—Files,
?/ndic;)’:ion of why (including no error messages but we don't vecommend this switeh
telling you what’s wrong!). beyond just testing your code.
So, for these examples, we recommend either G/—J

using a different browser, or running your own
server and running the examples from http:/
localhost. Or you can upload them to a hosted
server if you have access to one.

Almost all the modern browsers support Web Workers, but there is one exception:
Internet Explorer 9. The good news is that for IE10 and later, you can count on

Web Workers, but with IE9 and all the IE versions before it, you'll have to supply an
alternative experience.

But rather than worrying about IE specifically, here’s how you can easily check to
see if any browser supports Web Workers:

£ workers ave supported, the property Worker

will be defined in the global seope, window. And if Worker isn't defined, then we've L
¢ Z_'_/ 90t no support in the browser.

if (window["Worker"]) {

var status = document.getElementById("status") ;

status.innerHTML = "Bummer, no Web Workers";

You'll want to handle that eondition in a way that is
appropriate for your app. Here, we've Just letting the user
know by putting a message in an element with id="status”.




putting javascript to work

Your first Web Worker...

Let’s get down to the business of creating a worker to see how
this all works. To do that we need a page to put everything in.
We’ll go with the simplest HTMLS markup we can get away
with; type this into pingpong. html:

Have hard hat, will
travel. Just point me to
a JavaScript file with what
you want me to do.

<!doctype html>
<html lang="en">
<head>
<title>Ping Pong</title>
<meta charset="utf-8">

<script src="manager.js"></script>

</head> R This JavaSeript tode is going to
<body> ereate and manage all the workers.
<p id="output"></p>
</body> & And we'll be Fu‘H:ing some
</html> output from the worker heve.

How to create a Web Worker
Before we start implementing mana'gaép %g Q’s lJ?kQEow En h ancer

you actually create a Web Worker:

To treate a new worker, we ereate a
new Worker ochC‘E-.~

var worker = new Worker ("worker.js"); Web Worker
R n
And we've assigning the new ... the “workcr.\')s JavaSevipt file
worker to a \)avaSL\riP{: tontains the tode for the worker.

variable named wovker-.

So that’s how you create one worker, but of course you don’t
have to stop there; you can create as many workers as you like:

g~ We ean easily eveate two

var worker2 new Worker ("worker.js");

more workers that make "\
var worker3 = new Worker ("worker.Js") use of the same tode as our
fiest worker. We'll see how to use

var another worker = new Worker ("another worker.js"); mul‘[‘,i?lc wovkevs
together in a bit...

/\ Or we tan treate other workers based a
diffevent JavaSeript file.
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writing a worker manager

Writing Manager.js

Now that you know how to create a worker (and how easy it is), let’s start
working on our manager. js code. We’ll keep this code simple and create
just one worker for now. Create a file named manager. js and add this code:

We'll wait for the

window.onload = function() { ' page to ‘Cu"\/ load.
var worker = new Worker ("worker.js"); (\ Ahd then cveate 3
} new worker.

That’s a great start, but now we want to get the worker to actually do
some work. As we’ve already discussed, one way we tell a worker to do
some work 1s by sending it a message. To send a message we use the
worker object’s postMessage method. Here’s how you use it:

window.onload = function() {
var worker = new Worker ("worker.js");

And we've using the
)
worker.postMessage ("ping") ; worker’s Fos‘{:Mcssagc

} /]'\L\pag 0 PDF mbﬁnggcr IS T~ Want to send movre

the simple string “Ping’”. complex messages?

The postMessage method is defined for Here's how...
You in the Web Worker API.

postMessage Up Close

You can send more than just strings in postMessage. Let’s look at
everything you can send in a message:

tan send a string...
worker.postMessage ("ping") ; &< \/ou " 3
worker .postMessage ([1, 2, 3, 5, 11]); & - anavray..
worker.postMessage ({"message": "ping", "count": 5}); “\

.. or even a JSON ob\)cc{:.

You can’t send functions:

i You tan't send a function... it might tontain
worker.posthiessage (updateTheDOM) ; a veferente to the DOM allowing the worker

to thange the pom!

484
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Receiving messages from the worker

We’re not quite done with our manager. js code yet—we still need to be able
to receive a message from the worker if we’re going to make use of all its hard
work. To receive a worker’s message we need to define a handler for the worker’s
onmessage property so that anytime a message comes in from that worker, our
handler will be called (and handed the message). Here’s how we do that:

window.onload = function() {

Heve we've defining a function that will
 called whenever we veceive 3 message

(4
ing" irom +his worker. The message Lrom the
worker.postMessage ("ping") ; o er s wrawed . CVC,\{; ob\')c(_{,

worker.onmessage = function (event) { F The event ob\)ec{:

var message = "Worker says " + event.data; passed to our handler

) has a data property
document.getElementById ("output") .innerHTML = message; that contains Lhe

}; message data (what

} Q When we get a we're after) that the
message from the worker posted.

i
AagutPbE Enhancer

ement In

the HTML page.

var worker = new Worker ("worker.js");

/‘ snMessage Up Close

Let’s take a quick look at the message our onmessage handler is receiving from the
worker. As we’ve said, this message is wrapped in an Event object, which has two
properties we’re interested in: data and target:

This is the objeet that is sent from
k// the worker to the tode in your page

when the worker posts @ message.

worker.onmessage = function (event) { The data property contains the message the
var message = event.data; (’—/ worker sent (c-5~. a string, like “Y°"5")‘
var worker = event.target;
K And the target is a veferente to the worker that
sent the message. This tan Come in hand\/ if You
need to know whith worker it’s from. We'll be usin
this later in the chapter. ’

};

you are here »
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your first worker

Now let’s write the worker

To get started on the worker, the first thing we need to do is to make sure the worker can
receive messages that are sent from manager. js—that’s how the worker gets its work
orders. For that we’re also going to make use of another onmessage handler, the one in
the worker itself. Every worker is ready to receive messages, you just need to give the worker
a handler to process them. Here’s how we do that (go ahead and create a file worker.js
and add this code):

onmessage = pingPong;

A

We've assigning the onmessage We've going to write the

PYOFCY“{:\/ in the worker o funetion pingPong to handle
the FingPons funetion. any messages that come in.

Writing the worker’s message handler

Let’s write the worker’s message handler, pingPong, and we’re going to start simple.
Here’s what it’s going to do (you might have already guessed from the name pingPong):
the worker’s going to check any mcsﬁ@' m it Erft]ihs&lﬂs@l@ fping”,
and 1f it does, we’re going to send a message back that says “pong”. So, in effect, the work
of the worker is just to get a “ping” and to answer with a “pong”—we’re not going to do
any heavy computation here, we’re just going to make sure the manager and worker are
communicating. Oh, and if the message doesn’t say “ping”, we’re just going to ignore it.

So the function pingPong takes a message and responds with “pong”. Go ahead and add
this code to worker.ds:

When the wovrker veteives a
message from the main code, the
?'mgPong ‘Cunc{:ion will be ealled,
and the message will be passed in.
onmessage = pingPong;
function pingPong(event) { And if the message CO,n{:ai:\s a
& string that says “ping’, we'll send
back a message that says “pong’”-
~__/ The worker’s message goes back to
the code that ereated the worker.

if (event.data == "ping") {

postMessage ("pong") ;

Notice the worker uses
postMessage to send messages, too.
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putting javascript to work

Serving up a test drive ===

Make sure you've got pingpong.html, manager.js and
worker. js typed in and saved. Now keep those files open so
you can review them and let’s think through how this works.
First, manager. js creates a new worker, assigns a

message handler to it, and then sends the worker 800 Ping Pang

a “ping” message. The worker, in turn, makes sure (] (Q- Googie )
L 4" Google
———————

pingPong is set up as its message handler, and then Worker says pong
it waits. At some point, the worker receives a message

from the manager, and when it does it checks to see

that it contains “ping”, which it does, and then the

worker does atotof very little hard work and sends

a “pong” message back.

At this point the main browser code receives a
message from the worker, which it hands to the a
message handler. The handler then simply prepends “Worker

says ” to the front of the message, and displays it.

Now, our calculations Ap@ggaagRQEd diﬁﬁ}h ancer

“Worker says pong”...okay okay, we know, you can’t take the
suspense any more... go ahead and load the page already!

Wait a sec, just thinking ahead...
if we ever create more than one
pong worker I may actually have
to break a sweat.

you are here »
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—— BE the Browser

It’s time to pretend you're the browser evaluating
A0 JavaScript. For each bit of code helow, act like

\ - you're the hrowser and write its output in the
B lines provided. You can assume this
code is using the same worker.js we
just wrote:

window.onload = function() {
var worker = new Worker ("worker.js");
worker.onmessage = function (event) {
alert("Worker says " + event.data);
}
for (var i = 0; i < 5; i++) {

worker.postMessage ("ping") ;

window.onload = function() {
var worker = new Worker ("worker.js");
worker.ommessage = function (event) {
alert ("Worker says " + event.data);
}
for(var i = 5; i > 0; i--) {

worker .postMessage ("pong") ;

— You tan check the solutions
at the end of the chapter.

} pago PDF Enhancer
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window.onload = function() {
var worker = new Worker ("worker.js"); Ui
worker.onmessage = function(event) {

alert ("Worker says " + event.data);
worker .postMessage ("ping"); e

} .................................................
worker .postMessage ("ping") ;

Cavebul if you try these;
Yyou migh‘{: have to kill Your
browser to escape...

Alo?go PDF Enhancer

window.onload = function (
var worker = new Worker ("worker.js");
worker.onmessage = function(event) ({

alert ("Worker says " + event.data);

setInterval (pinger, 1000) ;

function pinger() {

worker.postMessage ("ping") ;
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exercise to use compact worker

e harpen Your pencil
2N

While workers typically get their work orders through a message, they don't
have to. Check out this nice, compact way to get work done with workers and
HTML. When you know what it does, describe it below. You can check your
solution with ours at the end of the chapter.

<!doctype html> "\Wf&h{'—"‘l
<html lang="en"> é/
<head>
<title>Quote</title>
<meta charset="utf-8">
</head>
<body>

<p id="quote"></p>
<script>
var worker = new Worker ("quote.js");

worker.onmessage = function(event) ({

document. getE])é(rgra@E( "%ﬂ . :LEPFHI‘H..H:GEFt .data;
}

</script>
</body>

</html> o\uo{’,c ,\')5

\
var quotes = ["I hope life isn’t a joke, because I don’'t get it.",
"There is a light at the end of every tunnel... just pray it’s not a train!",
"Do you believe in love at first sight or should I walk by again?"];
var index = Math.floor (Math.random() * quotes.length) ;
postMessage (quotes[index]) ;

Try typing in the
Your dcscri?{:ion heve: tode and Funning i 4
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Let's add a couple of workers to our pingPong game. Your job is to fill in the blanks to complete
the code so we have three pings sent to the workers, and three pongs back from the workers.

Exencise

window.onload = function() {
var numWorkers = 3;
[1;

for (var i = 0; i <

var workers

storing them in an arvay, workers.

alert(event. target + " says "

var worker = new
Write Your tode in worker. .
{:hc blanks.
};
workers.push (worker)
}
for (var i = 0; i <
workers[i].

[ d
We've treating three workers, an

+ event.

. Heve, we've adding the new
worker to the workers array.

-EnhEfder

therejare no
b Questions

Dum

Qj Can | just pass a function instead of a JavaScript file
when | create the worker? That would seem easier and more
consistent with how JavaScript usually does things.

A: No, you can't. Here’s why: as you know, one of the
requirements of a worker is that it not have access to the DOM

(or to any state of the main browser thread for that matter). If you
could pass a function to the Worker constructor, then your function
could also contain reference to the DOM or other parts of your main
JavaScript code, which would violate that requirement. So, the
designers of Web Workers chose instead to have you just pass a
JavaScript URL to avoid that issue.

- When | send a worker an object in a message, does it
become a shared object between my main page and the worker?

A: No, when you send an object the worker gets a copy of it. Any
changes the worker makes will not affect the object in your main
page. The worker is executing in a different environment than your
main page, so you have no access to objects there. The same is true
of objects the worker sends you: you get a copy of them.

Q} Can workers access localStorage or make
XMLHttpRequests?

A: Yes, workers can access localStorage and make
XMLHttpRequests.
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including javascript code in a worker

492

xeRcise
OLutiON

Let's add a couple of workers to our pingPong game. Your job was to fill
in the blanks to complete the code so we have three pings sent to the
workers and three pongs back from the workers. Here’s our solution.

We use numWorkers to iterate three times
and eveate three workers (feel free 1o
thange this variable to add movel)

window.onload = function()‘z{/
We set up the

var numWorkers = 3;

ssage handler
var workers = []; / message han

in our main page
tode by using the

var worker = new Worker ("worker.js"); onmessage F\rope\r{:\/

for (var i = 0; i < numWorkers; i++) {

worker.onmessage = function (event) { of the worker.

alert(event. target + " says "
+; event.data) ;
,Apago PDF Enhgncer
' We use the data property to get
workers.push (worker) ; the tontents of the message.

for (var i = 0; i < workers.length; i++) {

} T You tould also use. ‘
We ping the worker numWorkers heve if you like.

with postMessage. J\

Notice that no thanges ave needed to the
worker code. Eath wovker is happy to do

its thing indcymdcn‘d\/.

- http://localhost
@ ) lobiect worker) says pong

You'll see this alert 2 times.
—
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T've been wondering how
to include additional JavaScript files in
my worker. I've got some financial libraries

T'd like to make use of and copying and pasting
them into my worker would result in a huge file
that's not very maintainable.

Take a look at importScripts.

Web Workers have a global function named

like to import, like this:

1]

a-g O PDF En hﬁmgﬁcrmsmasher

JavaStriP-t URLs in im\?or{:scvi‘?{:s.

putting javascript to work

importScripts that you can use to import one or more
JavaScript files into your worker. To use importScripts
just give it a comma separated list of files or URLs you’d

importScripts ("http://bigscience.org/nuclear. js",

http://nasa.gov/rocket.js",

38" ;

Place zevo or more tomma—separated

Then when importScripts is invoked, each JavaScript

URL is retrieved and evaluated in order.

Notice that importScripts is a full-fledged function, so
(unlike import statements in a lot of languages) you can
make runtime decisions about importing, like this:

if (taskType == "songdetection") ({

importScripts ("audio.js") ;

Betause im\?ov{',gcri?{:s is a Funetion, you

tan import tode as the

task demands.
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the mandelbrot set

Virtual Land Grab

Explorers of the Mandelbrot Set have already grabbed areas of the virtual countryside and
given them names like the lovely “Seahorse Valley,” “Rainbow Islands,” and the dreaded
“Black Hole.” And given the value of physical real estate these days, the only play left seems to
be in the virtual spaces. So, we’re going to build an explorer for the Mandelbrot Set to get in
on the action. Actually, we have to confess, we already have built it, but it’s slow—navigating
around in the entire Mandelbrot Set could take a very long time —so we’re hoping together
we can speed it up, and we have a hunch Web Workers may be the answer.

Fractal Explorer

4[> + | hitp://localhost/~Beth/HTMLS/Fractal/fractal.htmi & | (Qr Google

Like some beach front
property vight on the edge
of the Azure Vortex?

Take a look around

Go ahead and fire up http://wickedlysmart.com/hfhtml5/chapterl0/
singlethread/fractal.html and youll see a visualization of the Mandelbrot Set

in the distance. Just click anywhere and you’ll zoom into an area of the map. Keep
clicking to explore different areas, or reload to start over. Watch out for areas with black
holes, they tend to suck you in. We don’t know about you, but while the scenery is
beautiful, our viewer could be a little faster... ya think? It would be great to have enough
performance to maximize the view to the entire browser window as well! Let’s fix all that
by adding Web Workers to the Fractal Explorer.
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Mandel what?

Well, if you happen to be a mathematician
then you know the Mandelbrot Set is the equation:

Zn+l =22+ ¢

and that it was discovered and studied by Benoit
Mandelbrot. You also know that it’s simply a set of
complex numbers (numbers with a real part, and an
imaginary part) generated by this equation.

If, on the other hand, you’re not a mathematician, the best
way to think about th%aaigpt SFDiDpn 1Eﬂt|rlya ncer
complex fractal image—meaning an image that you

can zoom into, to any level of magnification, and find

interesting structures. Just look at some of the things you

can find by navigating into the set:

And why are we so interested in it? Well, the set has a few
interesting properties. First, it’s generated by a very simple
equation (the one above) that can be expressed in just a few
lines of code; second, generating the Mandelbrot Set takes
a fair number of computing cycles, which makes it a great
example for using Web Workers. And finally, hey, it’s cool
and a trip to work with, and what a great app to end the

. brot, who
; > ink? P Benoit Mande! L
book with, don’t you think? R|asscd uring the weiking

1\\'\5 book. We were lueky to

have known you
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computing fractals

How to compute a Mandelbrot Set

Let’s take a look at how you’d typically structure your code to compute Note, our aim heve isn't to teach ou

a Mandelbrot Set before we get workers involved. We don’t want to reg 1o be a numerical anal\/s{: (who ¢an

focus much on the nitty-gritty of computing Mandelbrot pixel values; tode equations with tomplex numbers);

we’ve already got all that code taken care of, and we’re going to give it’s 4o adapt a compute intensive

it to you in a sec. For now, we just want you to get sense of the big application to use Web Workers. [£ you

picture view of how to compute the set: ave intevested in the numevical aspects
To tompute the Mandelbrot Set we of the Mandelbrot Set, Wikipedia is a

loop over eath row of the image. g\rcat Place to start.

for (i = 0; i < numberOfRows; i++) {

var row = computeRow (i) ;
And for eath

drawRow (row) ; vow we tompute
} Vﬁ' the pixels for

And then we draw each vow on the streen. ‘/ou that row.

tan probably see the row—by—row display whe
You vun the test tode in Your b\rowsc: ! "

Now this code is just meant to be siréhp@:gigcodEDL:en 1En h ancer

comes to writing the code for real, there are a few more details
we need to get into: for instance, to compute a row we need

to know the width of the row, the zoom factor, the numerical width
resolution to which we want to compute it, and a few other small
details. We can capture all those details in a task object like this:

The zoom
('\ac{:or
for (i = 0; i < numberOfRows; i++) {
var taskForRow = createTaskForRow (i) ;
var row = computeRow (taskForRow) ; A R
? The taskForRow
drawRow (row) ; ob)ct"c holds all
And we pass taskForRow the data needed Level of
} into t,omyu'{:cRow, whith to t,om\’v{'ac 3 row- pretision to
veturns the computed vow. compute

-

Now the trick is going to be taking this and reworking it to divide
up the computation among a number of workers, and then adding
the code that handles giving tasks to workers, and handles dealing
with the results when the workers complete the tasks.
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How to use multiple workers

You already know how to create new workers, but how do you use them to do
something a little more complicated, like computing the rows of the Mandelbrot Set?
Or applying a Photoshop-like effect over an image? Or ray tracing a movie scene? In
all these cases, we can break up the job into small tasks that each worker can work
on independently. For now, let’s stick with computing the Mandelbrot Set (but the
pattern we’re going to use can be applied to any of these examples).

To get started, the browser first creates a bunch of workers to help (but not too
many—workers can be expensive if we create too many of them—more on this later).
We’ll use just five workers for this example:

The browser JavaSeript tode /\—»&

eveates a bunth workers
ch(:orm some work.

l

N6 Fractal Explorer
m [+ [@ nup:y/iocainosty~BetnsHIMLS fFractalsfractal.n: & | (Q coogle \.

l

New workers
reporting for duty,
How can we help?

PDF Enhancer Ej

: Hevre, the image
< broken into little
<~ vegions. We've

9oing to dole out "
vegions to workers JS
{:o t,om?u{:c.

Browser Ej

[
[
[
l

RLR Y

|
|
l
l
|
|
|
|
l
|
|
|

L— Heve's what we want to '
tompute. The browser .Lodc "
needs 4o break up the job

of COmVuﬁng this image into
a number of small tasks for

£he workevs to compute. K Our workers veady to

start éomyu‘f:ing_l
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how to compute with workers

Next, the browser code doles out a different part of
the image for each worker to compute:

The first
region of the
image is minel

8eno Fractal Explorer

(=] = ] [£.]® nup://iocainosty~Beth/HTMLS Fracualsfracal.n & | (O Google _—

You guys are slow, I'm
already working on 4.

T've got the

j Q
0 . )
The browser hands out pieces o—('\ the fifth region.

image to bﬁfﬂﬂtg@/ edfR[fker EN [ dn cer

Each worker works on its own piece of the image independently. As a

worker finishes its task, it packages up the result and sends it back.

[ ﬁ I s l
ano Fractal Explorer
[« ] = ] []® hup:/ locatnost/~Bath/HTMLS /Fracualfractal.r & ) (O Google ) |
L 0 Q
@ -

\ |
\ |
: o —
+ + @) o (ormm
| 1
7 &2

Workers send back the the pieces

of the image they've computed 0
when they've done.
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putting javascript to work

As pieces of the image come back from the workers they are aggregated
into the image in the browser, and if there are more pieces to compute, new
tasks are handed out to the workers that are idle.

Thanks for the

Q work, here's more...

(o]

% G mlp'ﬂ,'\:alnnstpﬂ::::!::::;l:::u\m::w ¢ Q- coogle
¢ Yesl!

000000000000 | 71 ™ —i‘j More regions!
I
\ |
| I I /_\\:8j °
“ “/ > * ‘E Finally done
\ \/ with region 4!

Here ya go!

5 O yag

All the pieces of the image

ereated by the workevs ave
agg,rcga‘ccd m‘[‘,o {:hc fm&l |m85€

Yes, I know,
I'm still working

on region fivel
N

Apago

With the last piece of the image computed, the image is complete
and the workers sit idle, until the user clicks to zoom in, and then it
all starts again...

{
JS
ano Fractal Explorar )
E |+ |@ ntep:/locainost~geth/HTMLS fFractalfracaal.n & | (Q Google ) Q

—
Thc magc is dom?'tfc, and \ 15
— & the wovkers ean vest until @

We're
all done and
sitting idle.
theve is more work.

\jm

—Joo
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how workers improve applications

What does it
matter if I break up the task
and distribute it o workers? I

mean, my computer still has the same

CPU, how could the computation get

any faster?

It can be faster in two ways...

First consider an application that has a lot of “computing” going
on that also has to be responsive to the user. If your application
is hogging a lot of JavaScript time, your users are going to
experience a sluggish interface that feels slow (again, because
JavaScript is single-threaded). By adding workers to such an

app you can immediately improve the feel of the app for your
users. Why? BecauseJ aScrlpt has a ﬁ dto

user interaction in be @g@ res ﬁ? Em‘r’laea,n cer
something it doesn’t have a chance to do if everything’s being
computed on the main thread. So the Ul is more responsive—
and your app’s just going to fee/ faster (even if it isn’t running any
faster under the hood). Don’t believe us? Give it a try and put
some real users in front of your app. Ask them what they think.

The second way really s _faster. Almost all modern desktops
and devices today are shipping with multicore processors (and
perhaps even multiple processors). Multicore just means that

the processor can do multiple things concurrently. With just a
single thread of control, JavaScript in the browser doesn’t make
use of your extra cores or your extra processors, they’re just
wasted. However, if you use Web Workers, the workers can take
advantage of running on your different cores and you’ll see a real
speedup in your app because you’ve got more processor power
being thrown at it. If you’ve got a multicore machine, just wait,
you’re going to see the difference soon.
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putting javascript to work

Can T have as many
workers as I want?

In theory, not in practice.

Web Workers aren’t intended to be used in large
numbers—while creating a worker looks simple in code,
it requires extra memory and an operating system thread,
which can be costly in start-up time and resources. So, in
general you’ll want to create a limited number of workers
that you reuse over time.

3 p ag OTakaDmanEﬁﬁ%ﬁ[ée@Aheory you could assign

a worker to compute every single pixel, which would
probably be much simpler from a code design perspective,
but given that workers are heavy-weight resources, we

would never design our app that way. Instead, we’ll use a

¢ handful of workers and structure our computation to take
\ advantage of them.

v Let’s get a little further into the design of the Fractal
/ Explorer and then we’ll come back and play with the
) \ number of workers we’re using to understand the

performance implications.
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exercise your brain doing some code design

N @RA\N
TAWEWR

You've certainly got a lot of background now on building Web Worker apps, how to create and use
workers, a bit about how you can solve big computations by breaking them down into small tasks
that can be computed by your workers, and you even know a little about how Mandelbrot sets

are computed. Try to put it all together and think through how you’d take the pseudo-code below
and rewrite it to use workers. You might first assume you have as many workers as you need

(say a worker for every single row), and then add the constraint that you have a limited number of
workers (fewer workers than the number of rows):

for (i = 0; i < numberOfRows; i++) {
var taskForRow = createTaskForRow (i) ;

var row = computeRow (taskForRow) ;

drawRow (row) ;

} Here's our pseudo—tode now,
what do you need to do to
add Web Workers?

Apago PDF Enhancer

Your notes go here:
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Create HTML

o,

= Reapy Bake Cove

Let’s build the Fractal Explorer app

Here’s what we need to do:

Create workers

Start the workers
Implement the workers
Process the results

Set up our HTML page to hold the Mandelbrot App.

User interaction code

0 o

Get all the %3 Reapy Bake Cope entered (or downloaded).

Create some workers and get them set up to compute.
Start the workers on their tasks.
Implement the worker code.

Process the worker results as the workers complete
their tasks.

Handle click and resize events in the user interface.

O dooddg

Creating the Fractal View%gyngpfﬂE Enhancer

First we need to set up an HTML page to hold our app. You’ll want to create an HTML
file named fractal.html and add the following markup. Let’s check it out:

e~
<!doctype html> As usual, a standard Here's all the % Reany Bake Coe

<html lang="en"> HTmLs £ile. we've 50{: for Yo, this contains all
the numerical code as well as some

<head> code for handhng graphics.

<title>Fractal Explorer</title>

<meta charset="utf-8"> And heve's the JavaSeript code

<link rel="stylesheet" href="fractal.css"> we've 9oing 1o be writing..

<script src="mandellib.js"></script> £ \/ou'vc wondering whevre the worker tode is
<script src="mandel.js"></script> 90ing 1o 9o, remember, we don't link divectly to a

worker JavaSevipt Lile, we veference that file when

zl/) h:ad> we treate the worker in tode.
ody> E
<canvas id="fractal" width="800" height="600"></canvas> Look! Our F"i"‘ﬁ the
- .
</ods tanvas> is baek/!
</html> Ahdl{:hl: Jzboalxp has a canvas element. We set it 1o an initial size of 800 x 00
. ixels, 1l see how £o vesize it to the width and height of Lhe i i
This eod . Pixels, but we e width and heig the window using
‘Fr;c-l:aci.hc{ 3TCS in JavaSeript. After all we want as large a Mandelbrot as we ean get/
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ready bake fractal code

Reminder: you tan download all the code

m ReaDS BaKe CODQ from \'\JCJCYZ/ / wickcdl\/Sma\r‘{:CO“‘/ hEhtml>

We have to tell you we were planning on an entire chapter on the wonders of
computing the Mandelbrot Set... we planned to explain it to you in detail, including a
history of Benoit Mandelbrot, how he discovered it, all its amazing properties, pixel
optimizations, color maps, and so on, but then we got the call from our editor—you
know, THE CALL. I guess we were running a bit late on this book, so our apologies,
but we're going to have to give you some Reapy Bake Cope code to do the low-level
computation of the Mandelbrot graphics. Here's the good side though: we can focus
on how to use Web Workers without spending the next couple of days on math and
graphics. That said, we encourage you to explore those topics on your own!

Anyway, first we've got the code used to manage tasks and draw the rows for the
fractal images. Start by typing this code into a file called "mandellib.js":

var canvas;,

& Notice our tanvas and tontext are heve.

var ctx;

var i max = 1.5;

-1.5;

var i _min

These are the global variables the
v in = -2.5; .
e 2 Rpado  PREENTITES "

var max_iter = 1024;

var escape = 1025;

var palette = [];
This Lunetion ?ackagcs up all
funetion createfask(row f the data needed Lor the worker
/ to Lom\?u‘[:c 3 row o‘(: ?i%cls,
into an ob\')cd',- You'“ see later
how we pass this ob\')cc{: {o the

wovker to use.

var task = {
row: row,
width: rowData.width,
generation: generation,
r min: r min,
r max: r_max,
i: i max + (i_min - i max) * row / canvas.height,
max_iter: max iter,
escape: escape
}:
return task; TMscodcgoﬁih

) mandellib.js.
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 Reapy Bake Cove Continvep...

function makePalette() {
function wrap(x) {

((x + 256) & Ox1ff)

if (x < 0) x

x - 256;

-x;
return x;

}

for (i = 0; i <= this.max_iter; i++) {

putting javascript to work

|Z’ Create HTML

(] Reavy Bake Cove
Create workers

Start the workers
Implement the workers
Process the results
User interaction code

OOoOoodo

.machachchc ma{s a large set of numbers
into an array o rgb eolors. We'll use +this
palette in drawRow (below) to tonvert
the value we 9et back from a worker 4o

a ¢olor for the vaphie disp|
set (the F\rac{:algim;gcl). PRy o the

palette.push([wrap(7*i), wrap(5*i), wrap(1ll*i)]);

dvawRow takes the vesults from the
worker and draws them into the tanvas.
function drawRow (workerResults) {

workerResults.values;

rowData.data; &—"
oAD & epatiNien; [N AN C

var red = i * 4;

var values

It uses this vowData
variable to do it; vowData
&4 one—row ImageData
objeet that holds the
actual Fi%els for that vow
of the canvas.

var pixelData

for (var i

var green = i * 4 + 1;

var blue = i * 4 + 2;

var alpha =i * 4 + 3;

pixelData[alpha] = 255; // set alpha to opaque

if (values[i] < 0) {
pixelData[red] = pixelData[green] = pixelData[blue] = 0;

} else {
var color = this.palette[values[i]]; Hcrc's where we use the ?ak{:{x to
pixelData[red] = color[0]; map £he vesult £rom the worker
pixelData[green] = color[l]; (\')uS‘[: a number) to 3 tolov.
pixelData[blue] = color[2];

}

ctx.putImageData (this.rowData, 0, workerResults.row) ;

R" And heve's where we write the pixels
%o the ImageData object in the
tontext of the tanvas!

N

This code should be
Lamiliav; it's similar to
what we did in Chapter
@ with video and tanvas.

}

This tode goes in
mandcllibjs.
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ready bake fractal code

/= =) Reapy Bake Cove Continvep...

setlpGraphics sets up the global variables used
by all the graphies drawing tode as well as the

MAndclbro‘{’, com?u{:a{:ion.

function setupGraphics() {

canvas = document.getElementById("fractal") ;

ctx = canvas.getContext("24");

R Here’s where we grab the canvas
and the eontext and set the initial
canvas.width = window.innerWidth; < width and hcigh{: of the anvas.

canvas.height = window.innerHeight;

var width = ((i_max - i min) * canvas.width / canvas.height) ;

var r mid = (r max + r min 2; .
] (x_2 _min) / These are vaviables used to

r min = r mid - width/2; Lom?u‘(:c +he Mandclb\ro{: Set.
r max = r mid + Awidth/Z;

ago PDF Enhancer
N

) Y DN P
rowData = ctx.createImageData (canvas.width, 1); Heve, weve lm{'-'al'l"‘S the

vowData vaviable (used to weite

the pixels to the canvas).
makePalette() ;

) O

And heve we've initializing the
palette of colors we've using to
draw the the set as a fractal image.

This tode goes in
mandellib.js.
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(== Reany Bake Cove Continven...

This Reapy Bake Cope is what the worker will use to do its mathematical
computation of the Mandelbrot Set. This is really where the magic of the
computation happens (and if you explore the Mandelbrot Set more deeply,
this is where you'll want to focus). Type this code into "workerlib.js":

L tomputeRow tomputes one vow of data of the

i Mandelbrot Set. [t's given an ob\')cc{: with all the
function computeRow(task) { \vackagcd wp valucs i{: needs '[;o COn\?u‘{:c H\a‘[: Yow.

var iter = 0;
var c_i = task.i;
v— That's a lot of

Lom?u{;aflo'\-
6ood!

var max_iter = task.max iter;

Notice that for eath vow
var escape = task.escape * task.escape; of the disFla\/, we're do‘ms
task.values = []; { two l°°PS' one for each

. . . . pixel in the row...
for (var i = 0; i < task.width; i++) {
var c_r = task.r min + (task.r max - task.r min) * i / task.width;
var z_ r = 0, z_i =

0;
Apago PDF Enhancer
for (iter = 0; z r*z r + z_i*z i < escape && iter < max iter; iter++) {
// z => z*"2 + ¢

var tmp = z r*¥z r - z i*z i + c_r;

~- and another loop 4o find the vight value

zi=2%zzr*zitoci; for that pixel- This inner loop is where the
s = tup; \ tomputational tomplexity is, and this is why
} _ the tode vuns so much faster when you have
muH:iF|c tores on Your COMPIA{',CY‘I
if (iter == max_iter) ({ .
iter = -1;
}
task.values.push(iter); «— The end vesult of all that comPu‘{;a‘ElOV\ N
} a value that gets added o an array of

named values, which is put back into the
task ob")tb{: so the worker tan send the
vesult back to the main tode.

return task;

We'll take a closer look at
this part in a bit.

This tode goes in
wovkcrlib.\)s.
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how to manage workers and fasks

Creating workers, and giving them tasks...

With the Reapy Bake Cope out of the way, let’s now turn our attention to writing the code
that is going to create and hand tasks to the workers. Here’s how it’s going to work:

508

[ create HTML

[ (st Reavy Bake Cove
Create workers

Start the workers
Implement the workers

Process the results

OoOoond

User interaction code

We create an array of workers, initially all idle. And an image
with nothing computed (nextRow = 0).

nextRow = O

|||||||||

We iterate through the array, and create a task for each
idle worker:

Worker
0, your fask is to
compute row O...

PDF Enhancer

)

8non Q Fractal Explorer

E]Z] + [@ huep:/localhost/~Bath/HTMLS /Fractalfractal.t & | (O Coogle )
—
| L —ltas )

We continue to iterate, looking for the next idle worker to
give a task to. The next one is nextRow = 1. And so on... nextRow = |

066606606866
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.es |Z’ Create HTML
Writing the code e
[ createworkers
Now that we know how we’re going to create and manage our workers, let’s E f::;:z:ﬁ::::rkers
write the code. We really need an initial function for this, so let’s create a [] Process the results
function in mandel. js named init—we’ll place a few other things in it as [] User interaction code
well, to get the app up and running (like making sure we have the graphics
intialization out of the way):
Fiest let’s define a variable that holds the number —~
of workevrs we want. WC:VC thoosing 8, feel (f"c to Why 82 Well, we happen to
play with this when youve got the app working, have a tomputer with 8
tores so it matehes well
.. with our tompute power-
var numberOffiorkers = 8; And heve's an empty arvay to But even if you don’t have
var workers = []; hold our workers.

window.onload = init;

when the page is fully loaded.

8 tores, 8's a good number

é_,_ Lc{:’s set up an onload handler that calls init to {:\r\/ ‘(:irs{.

function init() { — This funetion is defined in the Ready Bake Code and handles getting the canvas
setupGraphics () ; tontext, vesizing the tanvas to your browser’s size, and a few other graphic details.

Apag 0 PDF E}J'Lamgv,%errajcc over the number of workers...

for (var i = 0; i < numberOfWorkers; i++) {

var worker = new Worker ("worker.js");

worker.onmessage = function (event) {
processWork (event. target, event.data);

.n
.and tveate a new worker from “workerjs,
which we havent written \/C‘E

We then set each worker’s message handler
to a function that eslls the protessiork
function, and we'll pass it the event.-target

} (the wovker that Jjust finished), and the
IR event.data (the vesults from the worker).
worker.idle = true; One more thing... remember we are going to want to know which
workers are wov-k'mg and whith ave idle. To do that we'll add an “idle”
workers.push (worker) ; property to the worker. This is our own property, not part of the
} Web Worker API. Right now we've setting it to true since we haven't

startWorkers () ; K
And we add the worker we JuS£
} & ereated to the arvay of workevs.

given the workers anything to do.

And (:inally, at some point we need to start these workers working. We'll put
that ¢ode in a function named startWorkers, whith we need 4o write.

This tode goes
in mandel.js.
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starting your fractal workers

Getting the workers started

Okay we’ve got a few things to knock out: we need to start the workers, we need to
write the function that can process the work that comes back from the workers and,
well, we need to write the code for the worker too. Let’s start by writing the code to

|Z’ Create HTML

E’ ,; Reapy Bake Coe
g Create workers

OOoOnO

Start the workers
Implement the workers
Process the results
User interaction code

start the workers:

510

We've adding two move global
variables to "'a"dd'\-)s' The Fivst is nextRow, which keeps track of whith vrow weve

l / on as we work our way {‘)\rough the image.

var nextRow = 0; Every time £he user zooms into the Mandelbrot image we start
var generation = 0; [\ a new image computation. The genevation vaviable keeps track
of how many Limes we've done this. More on this later.

function startWorkers() { . The startWorkers funetion is going to start the workers,

and also vestart them if the user zooms into the image. So,
each tme we start the workers we veset nextRow 4o zero
and intrement genevation.

generation++;
nextRow = 0;
C How both of these are used will
for (var i = 0; i < workers.length; i++) { betome loaver in 3 Wik
var worker = workers[i];

Al?ag o PDF ‘E-] ttm gz:é\lr,vcv all the worke

if (worker.idle)

vs in the

. and theek to see £ he worker is idle.

var task = createTask (nextRow) ;

_ K I£ it is, we make a task for the worker 1o
worker.idle = false; do. This task is to compute a vow of the
worker .postMessage (task) ; Mandelbrot Set. eveateTask is defined in

mandc”ib.\)s, and it veturns a task objeet with all
the data the worker needs to compufe that vow.

nextRow++; Now, we've about to give the worker
} something to do, so we set the idle property
} 1o false (meaning, it's busy).

\ And heve’s wheve we tell the worker to start work,
.lo\/ .Pos{:ing a message tontaining the task. The worker
is ||S'l:cnin3 for a message, so when it gets this
message, it will stavt working on the task.

And -(:ina“\/, we intrement the vow, so
the next worker gets the next vow.

This tode 9oes
in mathl-\}S-
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|Z’ Create HTML

Implementing the worker Y

E’ Start the workers

Now that we’ve got the code to get our workers started by passing each a task, let’s [] Implement the workers
write the worker code. Then all we need to do is come back and process the results [ Process the results

. . User interaction cod
from the worker, once the worker has computed its part of the fractal image. Before [ Userinteraction code

we write the code for the worker though, let’s quickly review how it should work:

g The worker takes the task and passes it to a
Ready Bake function to compute the row.

tas?] ):

0 Worker is handed a task with
postMessage.

ano Fractal Explorer
E]Z] + [@ huep:/localhost/~Bath/HTMLS /Fractalfractal.t & | (O Coogle )

1tas - computeRow (
+ S
~_ ./

\ \_iresultl
resul
6 The computed row is
completed and we need to

send it back to the main

PO AT RE - Emivattc e

So let’s implement this: go head and type the following code into your worker. js file.

i i i lib.js
ee using importSevipts o import the workerlib.j
Vg:;;\/ug:ac‘ g:dc <0 the worker can call the computeRow

funetion defined in that library Lile.

All £he worker does is set up the onmessage
Z/ handler. [t doesn't need to do anything else,

importScripts ("workerlib.js") ; bCCauSC.a" I{', does is Wa.lﬁ "(’\or messages ‘(‘\V‘Om
mandclgs to start working

onmessage = function (task) {

var workerResult = computeRow (task.data) ;

[t 36{:5 the data from the task, and passes

postMessage (workerResult) ; that to the Lom?u{',CROW Lunction, which doc.s
7\ £he hard work of the Mandelbrot computation
}
The vesult of +he Com?u‘{:afion, saved in the
workevResult variable, is posted back to the This tode goes
main JavaScriFJc using Fos{Mcssasc. in on'kCY‘.\')s
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close up on fractal tasks

A little pit stop... s==3

That was a lot of code in just a few pages. Let’s take a
quick pit stop, and refuel our tanks and stomachs.

We also thought you might want to get a quick peek
behind the scenes and see what the worker tasks and
results look like (they look remarkably similar as we’ll
see). So, grab a bottle of sarsaparilla and let’s take a

look while you’re resting...

Clsse up ot Tasks

Soyou've Iookeﬁbﬂgcgalgo CEBEk aéiﬁﬁtgﬁs&gévlyhich uses the task:

var task = createTask (nextRow) ;

worker .postMessage (task) ;

And you might be wondering what that task looks like. Well, it's an object made
up of propeties and values, let’s take a look:

[dentifies the vow we've ereating the
task = { /— pixels value for.

The task tontains

all the values the /é-
worker needs to do

its computation.

row: 1,

width: 1024, <&

generation: 1, &

ldcn{:i‘(:ics width of the vow.

|dentifies how many Limes we've zoomed in.
We'll see how this is used in a bit...

r min: 2.074,
r_max: -3.074, ©~ These define 'l:!\c avea of the
i: -0.252336, Mandelbrot we've computing,

max_iter: 1024, < And these tontrol the pretision of
escape: 1025 what we've computing.
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Close up on Results

And what about the results we get from computing the row in the worker?

var workerResult = computeRow (task.data) ;

postMessage (workerResult) ;

What does this look like? Remarkably similar to the task:

workerResult = {

This is all the same as the task.

row: 1, That’s great betause when we
width: 1024, 9et it back from the worker we
L know everything about th
The wovrker takes the task gem-arat:oZ.; 41 ' e dbout the tadk
assed +o it and then adds r_min: <. ’ o
z values Pro\’cr*:\/ {o it that r_max: -3.074, Ah, iu{; {‘,hlns is :Ew-a;':'\csc
tontains the data needed to i: -0.252336, are lhchYah“jc.“ ¢ dto
draw the vow on the tanvas. . pixel, which still need 1o
max_iter: 1024, be mapped +o tolors (which
\\_? escape: 1025, K happens in drawRow).
Apevalues: [3, 9, 56, ... -1, 22]

}s

Time to get back on the road...

Thanks for taking some time with us to check out the
tasks and results. You better take a last swig of that
sarsaparilla—we’re hitting the road again!
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processing worker results

|Z’ Create HTML

Back to the code: how to process (o

) g Create workers
the worker’s results o

|:| Process the results

Now that you’ve seen how the worker’s results work, let’s see what happens [] User interaction code

when we get them back from the worker. Recall that when we created our

workers, we assigned a message handler named processWork:

var workes = new Horker (Tworkes. 38t/ Our message handler calls protessiWork,

/_ passing it the data from the worker, and

worker.onmessage = function (event) { also the ’oargcb whith is \')us{: 3 veferente
processWork (event.target, event.data); o +he worker that sent the data.

}

When a worker posts a message back to us with its results, it’s the
processWork function that’s going to handle it. As you can see, it is passed
two things: the target of the message, which is just a reference to the worker
that sent it, and the data of the message (that’s the task object with the
values for a row of the image). So our job now is to write processWork

(enter this code in mandel.js): We hand the vesults to drawRow
to draw the pixels o the tanvas.

function processWork (worker, workerResults) ({

drawRow (workerResulZZ; ; worker is all ‘FYCC, <o we £an
reassignWorker (workdr p ag o v€assign it 4o another task. To do that

} let’s write a function veassignWorker.

We’re almost there, so let’s just knock out reassignWorker while we’re at it.
Here’s how it works: we check the row we’re computing by using our nextRow
global variable, and as long as there’s more to compute (which we can determine
by looking at how many rows are in our canvas), we give the worker a new
assignment. Otherwise, if there’s no more work to do, then we just set the
worker’s idle property to true. Go ahead and enter this code in mandel. js too:

ev the next vow that needs

've 0oind Lo aive this work
function reassignWorker (worker) { :/C r; ?:inggso v?c get the vow number from nextRow, znd )
ompw ) ext one/.
var row = nextRowtt; d o ot mextRow (5o the next worker gets the n

& | the vow is greater than or equal to the height of the

if (row >= canvas.height) { tanvas, we've donel We've filled the entive canvas with
worker.idle = true; \ vesults from the Mandelbrot Set workers.
} else { Canvas is a global variable that was assigned when we called
var task = createTask (row) ; sc{:u?é\ra?hit,s in our init funetion.
worker.idle = false; But if we've still 90t vows 1o do, we ereate a
worker .postMessage (task) ; new task {ov. the next vow to do, make sure
} our workcr s idle property is false, and post a This tode goes
) message with the new task to the worker. in mandel js.
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Psychedelic test drive === o e ey

Enough code already! Let’s road test this thing
Load the fractal.html file into your browser
and see your workers going to work. Depending
on your machine, your Iractal Explorer should
run a little faster than before.

We haven’t written any code to handle resizing
your browser window, or clicking to zoom into

the fractal for that matter. So, for right now; all
you’ll be able to see is the image on the right.

But, hey, so far so good, huh?

putting javascript to work

¢ M- Googie Y
=

Handling a click event Nﬂ\c\rc it i/ Too bad we can't
zoom, and too bad it doesn't

We’ve got our workers busy working to compute the Mandelbrot Set and

returning results to us so we can draw them on the canvas, but what happens if
you click to zoom in? Fortunately, because we’re using workers to do the intense
computation in the background, the UI should be s with your
click. That said, we need to write a&g lt]?a@Emd [i h cer

Here’s how we do that:

@ The first thing we need to do is add a handler to take care of mouse clicks, and
remember, the clicks are happening on our canvas element. To do that we just
add a handler for the canvas's onclick property, like this:

canvas.onclick = function (event) {

£ill the whole window \/c{:
but we'l get 4o that..

[ create HTML

B/ Reapy Bake Cove

g Create workers

E’ Start the workers
E/ Implement the workers
E’ Process the results
|:| User interaction code

[£ the canvas is elicked on, we eall

handleClick (event.clientX, event.clientY) ;(—/ the ‘Funcjcion handleClick with the
}; * and Yy Posi‘{:ion o('\ the click.

Add this code below the call to setUpGraphics in the init function of "mandel.js”.

@ Now we just need to write the handleClick function. Before we do let's think about this a
second: when a user clicks on the canvas it means they want to zoom into the area they're

clicking on (you can go back to the single-threaded version at

http://wickedlysmart.com/hfhtml5/chapterl0/singlethread/fractal.html
to see this behavior). So when the user clicks, we need to get the coordinates of where
they want to zoom, and then get all the workers working on creating a new image.
Remember too, we've already got a function to assign new work to any idle workers:

startWorkers. Let's give it a try...

you are here »
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testing and improvements

handleClick is ealled when the We pass in the ¥, y position of
usev tlicks on the tanvas the click so we know where they

to
zoom into the fractal. l // tlicked on the seveen.

function handleClick(x, y) { This tode vesizes the a.vca ol: the
fractal we ave computing, with the
%Y position at the tenter of the
new avea. [t also makes sure the .
var click r = r min + width * x / canvas.width; new avea has the same as?ct{: vakio

var width = r max - r min;

var height = i_min - i_max;
var click_i = i _max + height * y / canvas.height; of the evtis{:ing one.

var zoom = 8;

This is where we set the global variables that

r_min = click_r - width/zoom; are used to treate tasks for workers: the zoom
r max = click r + width/zoom: level detevmines how far zoomed in we are into
i max = click i - height/zoom; the fractal, which dc'l:crmivfcs which values of
- - ' the Mandelbrot Set are being computed.

i min = click i + height/zoom;

startWorkers() ; &— Now, we've veady to vestart the workers.

: Apago PDF Enhancer This tode goes

in mahdcl-\')s-

Nice! We ean zoom, but
we still need to vesize

the canvas to fit our

window cu"\/
Another test drive === b/

Let’s give those code changes a try. Reload
fractal.html in your browser and this time
click somewhere in the canvas. When you

do you’ll see the workers start working on the
zoomed-in view.

Hey, you should be able to start exploring now!
After you've played around a bit, let’s make a
few final changes to get this implementation all
the way there.
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[ create HTML

Fitting the canvas to the browser window [ (G tos b o

g Create workers

. . . . M Start the workers
We said we wanted the fractal image to fill the browser window, which means [ Process the results
roce: e resu

we need to resize the canvas if the window size changes. Not only that, but if we [ Process the resuls
change the canvas size we should also fire off a new set of tasks to the workers [] User inferaction code
so they can redraw the fractal to fill up the new canvas size. Let’s write the code
to resize the canvas to the size of the browser window, and we’ll also restart the
workers while we’re at it.

vesize TolWindow makes sure the tanvas

function resizeToWindow() { / width and height are set to mateh the
new width and hcigh‘{: of the window.

canvas.width = window.innerWidth;

canvas.height = window.innerHeight;

var width = ((i_max - i _min) * canvas.width / canvas.height) ;
var r mid = (r_max + r _min) / 2; [t also u?da{‘,cs the values that the worker
r min = r mid - width/2; / will use to do its computation based on

the new width and hcigh{: (we make sure

| will always fit the canvas and
rowbata = ctx.createlmageData(canvas.width, 1); ﬁhaint?:tfhcw;s?cc’c T o of the window.

r max = r mid + width/2;

tartworkers () Th?rc's one admiy;is{:v-aljivc dctail that uses a global
ou about: Data.
} ™\ Apago PDF ERgIEL bet mbds b
And onte again, we vestart the workers. into @ vow of the canvas. So, when we vesize +he tanvas

we need to vetreate the vowData object so that it is
the same width as the new width of the canvas. Cheek
the ‘Fund:ion drawRow in mandc"ib-\)s to see how we use
vowData to draw pixels into the eanvas.

Now we need to do one more thing: install resizeToWindow as a handler for
the browser window’s resize event. Here’s how we do that:

window.onresize = function() {

resizeToWindow () ;

Y

You’ll want to place this code in the init function of mandel. js, just below the
call to setUpGraphics.

This tode goes
in mandel.js.
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managing fractal generations

The anal-retentive ekef coder

There’s just one more thing, and we could let this one go, but the code just
doesn’t seem correct without it. Think through this with us: you’ve got a bunch
of workers happily working on their rows and all of the sudden the user has to
go and click on the screen to zoom. Well isn’t that great, because the workers
have been working hard on their rows, and now the user wants to go and change
the entire image, making all that work useless. Even worse, the workers have no

knowledge that the user has clicked, and they’re going to send back their results Note +o Editor: Apologies Lor
anyway. And far worse, the code in the main page is gladly going to receive and fhe little vant heve, but, hey,
display that row! And not to get all doomsday and everything, but we’ve got after this many pages, well,
exactly the same problem if the user resizes the window. it ean 56{: to You...

Now, you’d probably never notice any of this because there aren’t that many
workers, and the workers very quickly compute the same rows for the new image,
overwriting the previous, incorrect rows. But hey; it just feels wrong. Not only
that, it’s so easy to fix we just have to.

Of course we have a little confession to make: we knew this was coming, and you
might remember a little variable we stuck in named generation. Remember,
every time we restart our workers we increase the value of generation. Also
remember the results object that comes back from the worker: every result has its
“generation” as a property. So we can use generation to know if we’ve got a result

from the current or the previous visnﬁl@azg (9) PDF Eﬂ h ancer

Let’s look at the code fix, and then we can talk about how it works; edit your
processWork function in mandel.js and add these two lines:

function processWork (worker, workerResults) { |}~ We've Lhecking the
)
if (workerResults.generation == generation) { ,workc” vesult o see if
its generation matehes the

drawRow (workerResults) ; turvent one
ne.

}

reassignWorker (worker) ;

|€ it does mateh we dvaw the vow, otherwise
R it must be old and we ignove it

In either case we get the worker
veassigned to new work!

So all we’re doing here is checking to make sure the current generation we’re
working on matches the generation of the result that comes back from the
worker. If it does, great, then we need to draw the row. If it doesn’t, well that
means it must be old, and so we just ignore it—it’s too bad our worker wasted
its time on it, but we don’t want to draw an old row from the previous image on
the screen.

So, really, that’s it, we promise, it’s time to make sure you have the changes
above typed in, and get ready for...
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' . . [ create HTML
Time for the final test drive! s=i=3 B 5 o e

E’ Create workers
. . Start the workers
That’s it! You should be ready to go with all your code. L4

. E/ Implement the workers
Load the fractal.html file into your browser and see o -

. X K rocess the results
your workers going to work. This version should be faster M User interaction code
and more responsive than the original, single-threaded
version; if you’ve got more than one core on your

Fracta) Euplorer

ane o o coose

. . andetffacal.btml 5
computer, then it will be a lot faster. {al-]

Have fun... zoom in... explore. Let us know if you find
any undiscovered “country” in the Mandelbrot Set (tweet
your screenshots to #hfhtmlb if you want!).

/7

Resize your streen to any

shape or size now!
Cliek, zoom,

cxylo\rc! Q/

Gl et localhosi/~Bath HTMLS v
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IN THE LABORATORY

If you’re writing high performance code you'll
want to check out how the number of workers
can impact your app’s runtime.

To do that, you can use the task monitor on
either OS X or Windows. If we go back to our
original version (the single-threaded one at 00
http://wickedlysmart.com/hfhtml5/
chapter10/singlethread/fractal.html )our
performance looks like the graph on the right.

~—7

We have eight cores in our machine, and so

in the Fractal Explorer with Web Workers,

we're setting the number of workers to match Q Our mathine with eight cores. One
that, with numberofworkers = 8. And you tore is maxed out and ean't ;‘.omPu{:c

can see in our activity mgplargbB coresare %n h aprche@der. The other seven ave doing I

being used to the max. nothing to help.

What do you think will happen if we set the
number of workers to 2, or 4, or 16, or 32?7 Or
something in between? Now our eight

Give it a try on your machine and see what toves are veally

values work best for you. working hard,
y \ and our fractal

comyu{:a{ion is
WAY faster.
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putting javascript to work

STAKE YOUR CLAIM!

You’ve done it! You've got a fully functional Fractal Explorer that’s all ready
for exploring the Mandbelbrot territory. So what are you waiting for—dig in

and find your little slice of the virtual universe. Once you’ve found it, print it,
paste it in here, and give your new little homestead a name.

800 Fractal Explorer
un . (5] hltp:HIocalhosl,f~«Beth,fHTMLS,!FrattaI;fractal.i-

{ Qr Google
. ’

..

PASTE YOUR NEW LOCATION IN
THE MANDELBROT SET HERFE

Name your new territory:

- OO

you are here »
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more worker api functionality

Apag

Now before you take off, would
you believe there's even more to

know about Web Workers? Check out
the next couple of pages to see everything
we didn't cover in this chapter.

Handle errers in workers

Terminade a worker

You've created workers to do a task, the task is don.

. e, and
rid of all the workers ( v in the hrowoen,.

: they do take up valuable memory in the browser).
You can terminate a worker from the code in your main page like this:

worker. terminate () ;

If the worker happens to still be running, the worker script will abort,

so use with caution. And once you've terminated a worker you can’t
reuse 1t; you’ll have to create a new one.

You can also have a worker stop itself by calling close () ; (from

inside the worker).

What happens if something goes terribly wrong in a worker? How can
you debug it? Use the onerror handler to catch any errors and also get
debugging information, like this:
worker.onerror = function(error) {
document .getElementById ("output") . innerHTML =
"There was an error in " + error.filename +
" at line number " + error.lineno +

". " 4 error.message;
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Use importacripts {o maﬂ{e a JOONP request

You can’t insert new <script> elements to make JSONP requests from workers,
but you can use importScripts to make JSONP requests, like this:

function makeServerRequest() {
importScripts ("http: //SomeServer. com?callback=handleRequest") ;

}
function handleRequest (response) { Remember your JSONP? Inelude vour
postMessage (response) ; K/ Ca”b.ack Lunction in the URL query,
} and 'fs will be called with the JSON
v .
makeServerRequest () ; F::.‘;MCE::SCd into the response

Use setlnferval in your workers

You might have missed this (it went by fast, we used it in only one example), but you can use
setInterval (and setTimeout) in your workers to do the same task repeatedly. For instance you
could update the quotes worker (quote.js) to post a random quote every 3 seconds, like this:

var quotes = ["I hope life isn’t a joke, because I don’t get it.",
"There is a light at the end of every tunnel...just pray it’s not a train!"
"Do you believe in love at first sight or should I walk by again?"];
function postAQuote() {
var index = Math.floor (Math.random() * quotes.length);/ Move these two lines into 3
postMessage (quotes[index]) ; \705{'}‘Q“°{"c function..
}

tA .
postAQuote () ; & .. call postAQuote to send a quote vight away, and then
setInterval (postAQuote, 3000); </ set an interval 1o send move quotes, every 3 seconds

Subwerkers -

If your worker needs help with its task, it can create its own workers. Say you’re giving your
worker regions of an image to work on, the worker could decide that if a region is bigger
than some size, it will split it up among its own subworkers.

A worker creates subworkers just like the code in your page creates a worker, with:
var worker = new Worker ("subworker. js");

Remember that subworkers, just like workers, are fairly heavy-weight: they take up memory
and are run as separate threads. So, be cautious about how many subworkers you create.
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review of web workers

%BULLET POINTS

= Without Web Workers, JavaScript is single-
threaded, meaning it can do only one thing at a
time.

= |fyou give a JavaScript program too much to do,
you might get the slow script dialog.

= Web Workers handle tasks on a separate thread so
your main JavaScript code can continue to run and
your Ul remains responsive.

= The code for a Web Worker is in a separate file from
your page’s code.

= Web Workers don’t have access to any of the
functions in the code in your page or the DOM.

= The code in your page and the Web Worker
communicate via messages.

= To send a message to a worker, use postMessage.

= You can send strings and objects to a worker via
postMessage. You can’t send functions to a worker.

®  Receive messages back from workers by setting the
worker’s onmessage property to a handler function.

= Aworker receives messages from the code in your
page by setting its onmessage property to a handler
function.

= When a worker is ready to send back a result, it
calls postMessage and passes the result as the
argument.

= Worker results are encapsulated in an event object
and placed in the data property.

You can find out which worker sent the message
using the event.target property.

Messages are copied, not shared, between your
main page code and the worker.

You can use multiple workers for large computations
that can be split into multiple tasks, such as
computing a fractal visualization or ray tracing an
image.

Each worker runs in its own thread, so if your
computer has a multicore processor, the workers
are run in parallel, which increases the speed of the
computation.

You can terminate a worker by calling worker.
terminate() from the code in your page. This will
abort the worker script. A worker can also stop itself
by calling close).

Workers also have an onerror property. You can set
this to an error handling function that will be called if
your worker has a script error.

To include and use JavaScript libraries in your
worker file, use importScripts.

You can also use importScripts with JSONP.
Implement the callback you pass in the URL query
in the worker file.

While workers do not have access to the DOM
or functions in your main code, they can use
XMLHttpRequest and Local Storage.
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HTMIL5cross

Wow, Chapter 10; you’ve done it. Sit back, relax and
make it stick by working the rest of your brain a
little. Here’s your Chapter 10 crossword puzzle.

Across Down
4. You can pass to workers using postMessage. 1. Workers can use XMLHttpRequest and access
8. Capability of a processor to do more than one thing at a .

time. 2. How to import additional code into a worker.
9. The property used to register a handler to receive 3. of execution.

messages. 5. How to abort a worker.
11. Workers can’t access the . 6. Mandelbrot uses numbers.
12. Our first example used this game. 7. How to create a Worker.
13. The most famous fractal. 10. The manager and workers communicate with these.
14. Iworker.
15. A lovely area of the Mandelbrot countryside is

Valley.
16. The guy who wrote the original version of Fractal Viewer.

V-\
bpragsuay sawep s

s1y} ok plog Aanau am Aeryg
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exercise solutions

BE the Browser 3@1%3(9’[1

\ It’s time fo pretend you're the hrowser
: evaluating JavaScript.

window.onload = function() {
var worker = new Worker ("worker.js");

worker.ommessage = function(event) {  oemeeren tNERIAMESNRE L
alert("Worker says " + event.data); to the worker, which vesponds

} with five pongs, so we 5c‘(: Five

for (var i = 0; i < 5; i++) { el

worker.postMessage ("ping") ;

}

window.onload = function() {

var worker = new Worker ("worker.js");

worker.ommessage = function(event) {
alert ("Worker says " + event.data); to the worker, which 19nores

} them sinte *(:hey aren't Pings.

for(var i = 5; i > 05 i) { Noou{:"u{: .............................
worker.posmesﬁﬁ(agq@ ; PDI: En h an Cer ........................................

}
}

window.onload = function() {

var worker = new Worker ("worker.js"); ... This sends a_ping. and. then cach..

worker.onmessage = function (event) {

alert ("Worker says " + event.data);
worker .postMessage ("ping") ; aho‘H’\CV', so we 58'(: an 'lh‘cih-ltc

: Noop of pong alerts
worker.postMessage ("ping") ;

}

window.onload = function() {
var worker = new Worker ("worker.js");

worker.onmessage = function(event) {

alert("Worker says " + event.data); .....This sends 3 ping every............
e setond, so we aet a pong ...
setInterval (pinger, 1000); ... back each time it sends .

function pinger () {

worker.postMessage ("ping") ;
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_ @@rpen your pencil

L Solution

While workers typically get their work orders through a message, they don’t
have to. Check out this nice, compact way to get work done with workers and
HTML. When you know what it does, describe it below:

<'!doctype html> qyot&h£m|
<html lang="en"> 43_///
<head>
<title>Quote</title>
<meta charset="utf-8">
</head>
<body>
<p id="quote"></p>
<script>
var worker = new Worker ("quote.js");

worker.onmessage = function (event) {

document. getE])é{pra@]’e( "CPBD . J.E:Fﬂifra..rrce@rlt .data;

}
</script>
</body>
¥ qyotcjs
</html> J/

var quotes = ["I hope life isn’t a joke, because I don’t get it.",
"There is a light at the end of every tunnel...just pray it’s not a train!",
"Do you believe in love at first sight or should I walk by again?"];

var index = Math.floor (Math.random() * quotes.length) ;

postMessage (quotes[index]) ;

Your destription heve:

In owe HTML.,. we have . seript. that. creates 2. wocker,. which exetutes immediately. The worker. thooses. ..
a quote vandomly from the quotes arvay, and sends the quote to the main tode using postMessage.
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* HTML5cross Solution
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putting javascript to work

Wouldn't it be dreamy if this
were the end of the book? If
there were no bullet points or
puzzles or JavaScript listings or
anything else? But that's probably
just a fantasy...

Congratulations!
You made it to the end.

Of course, there’s still an appendix.
And the index.

And the colophon.

And then there’s the web site...

There’s no escape, really.
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Appendix: leftovers

*The Top Ten Topics *+
(we didn’t cover) e

We’ve covered a lot of ground, and you’re almost
finished with this book. we'll miss you, but before we let you go, we
wouldn’t feel right about sending you out into the world without a little more
preparation. We can’t possibly fit everything you’ll need to know into this
relatively small chapter. Actually, we did originally include everything you need to
know about HTML5 (not already covered by the other chapters), by reducing the
type point size to .00004. It all fit, but nobody could read it. So, we threw most of
it away, and kept the best bits for this Top Ten appendix.

This really is the end of the book. Except for the index, of course (a must-read!).
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modernizr and audio

#] Modernizr

One thing you’ve probably noticed in this book, is that when you want to detect
browser support for an API, there is no uniform way of doing so; in fact, almost

every API is detected in a different way. For geolocation, for instance, we look e
. . . . . e !"'ﬂﬂmwmol
for the geolocation object as a property of the navigator object, while for web b TP

se Modernizr?

storage we check to see if localStorage is defined in the window object, and
for video we check to see if we can create a video element in DOM, and so on.
Surely there’s a better way?

Modernizr is an open source JavaScript library that provides a uniform
interface for detecting browser support. Modernizer takes care of all the
details of the different means of detection, even factoring in all the edge
cases around older browsers. You’ll find the Modernizr home page at
http://www.modernizr.com/

Folon us on Totine

Contiture an gt

Subacroe wnRss

Modernizr has gained a lot of developer support so you’ll see it used widely el e
around the Web. We highly recommend it.

Including Modernizr in your page

To use Modernizr, you need to load the JavaScript library into

your page. To do that you first visit the Modernizer site at
http://www.modernizr.com/do ic Syo

configure a library that contains jusﬁ}pﬁgtgl c}(ﬁ%nee O;ijt)?jn cer
can always grab everything while you’re there). After you’ve done that,

stash the library in a file of your choice and load it into your page (visit
Modernizr’s web site for addition tutorials and documentation on best

practices for doing this).

How to detect support

Once you've got Modernizr installed, detecting HTMLS elements and
JavaScript APIs gets a lot easier and more straightforward:

Heve's an example of deteeting if (Modernizr.geolocation) {
for geolotation, web storage and —— console.log("You have geo!");
video, all in a tonsistent manner- }

if (Modernizr.localstorage) {
Note: Modernizv 9oes far bcyond console.log("You have web storage!");

simple AP| detection and ean also }
detect support for CSS featuves, .j‘

video todets and man\/ other if (Modernizr.video) {
Jchings. So, theek it ou{:! console.log("You have video!");
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#7 Audio

HTML) gives you a standard way to play audio in your pages,
without a plug-in, with the <audio> element:

_ Look familiav? Ves, audio
<audio src="song.mp3" id="boombox" controls> supports similar Func{:ionali{:\/ as
Sorry but audio is not supported in your browser. video (minus video, obviously).

</audio>

In addition to the <audio> element, there is also a corresponding
Audio API that supports the methods you’d expect, like play, pause
and load. If this sounds familiar, it should, because the audio API
mirrors (where appropriate) the video API. Audio also supports many
of the properties you saw in the video API, like src, currentTime
and volume. Here’s a bit of audio code to get a feel for using the API
with an element in the page:

var audioElement = L/\ Get a veferente o the audio

document.getElementById ("boombox") ; elemen ‘l:, hen lower i s volume

audioElement.volume = .5; to 172 and start Fla\/ing-

audioElement.play() ;

Also like video, each browser implerrérps%gwcr? IOOEaI;l)OI%?Cl En h ancer

player controls (which typically consist of a progress bar with play,
pause and volume controls).

Despite its simple functionality, the audio element and API give you
lots of control. Just like we did with video, you can create interesting
web experiences by hiding the controls and managing the audio
playback in your code. And with HTML)5, you can now do this
without the overhead of having to use (and learn) a plug-in.

A Standard for Auvdio Encodings

Sadly, like video, there is no standard encoding for audio. Three
formats are popular: mp3, wav and Ogg Vorbis. You'll find that
support for these formats varies across the browser landscape with
different levels of support for the various formats in each browser
(as of this writing, as of this writing, Chrome is the only browser
that supports all three formats).

you are here » 533



jQuery

#3 jQuery

jQuery is a JavaScript library that is aimed at reducing and simplifying much of the R b o
JavaScript code and syntax that is needed to work with the DOM, use Ajax and add o ezcrn al f})a* '
visual effects to your pages. jQuery is an enormously popular library that is widely Just @ name Tor usin

used and expandable through its plug-in model. X M‘fH{:’f"Rcﬂ“S‘t’ like
we did in Chayfcr b

Now, there’s nothing you can do in jQuery that you can’t do with JavaScript (as we
said, jQuery is just a JavaScript library), however it does have the power to reduce
the amount of code you need to write.

A working knowledge of
JQuery’s popularity speaks for itself, although it can take some getting used to if you £_ )Qucry is a good skill these

are new to it. Let’s check out a few things you can do in jQuery and we encourage days on the Job front and for
you to take a closer look if you think it might be for you. understanding others’ ¢ode.

For starters, remember all the window onload functions we wrote in this book? Like:

window.onload = function() ({
alert("the page is loaded!");
}

Here’s the same thing using jQuery:

$ (document) . ready (function() { < Just like our version, when the dotument
alert("the page is Aﬂ&go PWY’ "Eh Wéﬂ@er

)

Or you can shorten this even more, to:

— This is tool, but as You ¢an see

$ (function() ({ it takes a little getting used to
alert("the page is loaded!"); at first. No worries, it becomes

D setond—nature fast.

So what about getting elements from the DOM? That’s where jQuery shines.
Let’s say you have an anchor in your page with an id of “buynow” and you
want to assign a click handler to the click event on that element (like we’ve done
a few times in this book). Here’s how you do that:

So what's going on heve? First we've setting up a funttion
f— that is called when the page is loaded.

$ (function() { Next we've grabbing the anthor with
. . 3 “bu\/now" id (notice \')Qucv'\/ uses
3 ("#buynok™) 'ChC[]f(imCtlon O CSS syntax for selecting elements).
alert ("I want to buy now!")ﬁ
o And then we've Callins a JQUCY\/ method, cliek,
b on the result to set the onclick handler-
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That’s really just the beginning; we can just as easily set the click handler on
every anchor on the page:

$ (function() { (— To do that, all we need to do is

use {:hc ‘(:83 name.
$("a") .click(function() {

alert ("I want to buy now!");

Compare this to the code you'd

1) ; write to do this if we were using
b JavaSeript without jQUery.
Or, we can do things that are much more complex: i’}:l;z ﬁ:;da‘:\llll dtt:\ :lF '(:chl:nc‘f:vin "
with an id of playlist.
$ (function() {
$("#playlist > 1i") .addClass("favorite");  And then add them to the class "favorite”.
1 —

/R Actually this is J&uery just getting warmed up;
things much much more sophisticated than this.

There’s a whole nother side of JQué?\yphé 91st y(l):z L())I(i) ing‘!sltlrn]galfl@r%.(g r

transfomations on your elements, like this:

JQuery ean do

$ (function() {

$ ("#specialoffer") . toggle (function() {

$ (this) .animate ({ backgroundColor:

"yellow" }, 800);
} ,function() {

$ (this) .animate ({ backgroundColor:
}) s

"white" }, 300);

})

This togales the element with an id of specialoffer between
being Yellow and 80O pixels wide, and white and 300 pixels
wide, and animates the transition between the two states.

As you can see, there’s a lot you can do with jQuery, and we haven’t even talked
about how we can use jQuery to talk to web services, or all the plug-ins that work
with jQuery. If you’re interested, the best thing you can do is point your browser to
http://jquery.com/ and check out the tutorials and documentation there.

T And, eheek out Head First jRuery ool

you are here »

leftovers

535



XHTML and SVG

#4 XHTML is dead, long live XHTML

We were pretty tough on XHTML in this book, first with the “XHTML
is dead” discussion, and then later with “JSON versus XML”. The truth
is, when it comes to XHTML, it is only XHTML 2 and later that has
died, and in fact, you can write your HITML5 using XHTML-style if you
want to. Why would you want to? Well, you might need to validate or
transform your documents as XML, or you might want to support XML
technologies, like SVG (see #5), that work with HTML.

Let’s look at a simple XHTML document and then step through the high
points (we couldn’t possibly cover everything you need to know on this
topic, as with all things XML; it gets complicated, fast).

|
<!DOCTYPE html> &«——Same doctype!

This is XML, we need
<html xmlns="http://www.w3.0rg/1999/xhtml"> < a namesyau’

<head>

<title>You Rock!</title>

All elements have to be well formed; note the
<meta charset="UTF-8" /> d trailing /> here to tlose this empty element.
</head>

Dbody> Apago PDF Enhancer
, . 1 . ,
<p>I'm kinda liking this XHTML!</p> We've using gVﬁ 4o dvaw
a veetangle into our page.
<rect stroke="black" fill="blue" x="45px" y="45px" Chetk out #5 (next yagc)
width="200px" height="100px" stroke-width="2" /> [, more on SV§.

<svg xmlns="http://www.w3.0rg/2000/svg">

</svg> Q
</body> We tan embed XML vight in the
</html> ?agc! Kinda tool.
Now here’s a few things you need to consider for your XHTML pages: Closing all your elements, "\W{'—CS

Z avound attvibute values, valid nesting

Your page must be well formed XML. of elements, and all that.

Your page should be served with the application/xhtml+xml
MIME type, for this you’ll need to make sure your server is serving
this type (either read up on this or contact your server administrator).

Make sure and include the XHTML namespace in your <html>
element (which we’ve done above).

Like we said, with XML there’s a lot more to know and lots of things to
watch out for. And, as always with XML, may the force be with you...
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#5 SV

Scalable Vector Graphics, or SVG, is another way—aside from canvas—of
including graphics natively in your web pages. SVG has been around a while (since
1999 or so0) and is now supported in all the current versions of major browsers,
including IE9 and later.

Unlike canvas, which, as you know; is an element that allows you to draw pixels into
a bitmap drawing surface in your page with JavaScript, SVG graphics are specified
with XML. “XML?” you say? Yes, XML! You create elements that represent
graphics, and then you can combine those elements together in complex ways to

make graphic scenes. Let’s take a look at a very simple SVG example: ano -

&
We've using the XHTML —style T/
f HTMLS betause we've using Ve, .
<!DOCTYPE html> which is XML -based.
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>SVG</title> J
<meta charset="utf-8" />
</head> We've using an <svg> element
<body> [ vight in ouwr HTML!

<div id="svg"> imple: it tontai nly a
<svg xrnlns:"http://w.asgogg/ZE())E?ER_;"Eﬂ‘| &Fmﬁfs' \>|c te "Ja::;d:,\\l*_—_so,

3 : W " LlY‘ClC ‘{',\'\a‘{', is loca{:cd a{:
<circle id="circle \/:.60 and has 3 vadius 20..
cx=1l50" cy=1l50" r=l120"

stroke="#373737" stroke-width="2" . .. a stroke that is 2 pixels wide

£il1="#7d7d7d" /> and toloved dark orey...
</svg> A . andis filled vith & medium grey. You ean grab this civele
</div> element Jus{ like any
</body> other element from
</html> the DOM and do stuff
with it... for instance
SVG defines a variety of basic shapes, like circles, rectangles, polygons, lines, and so ou tould add a elick
on. If you have more complex shapes to draw, you can also specify paths with SVG—of handler and ¢thange the
course, at that point things start getting more complex (as you already saw with paths in eivele’s £ill attvibute
canvas). However, there are graphical editors that will let you draw a scene and export it 4o “red” when the user
as SVG, saving you the headache of figuring out all those paths yourself! tlicks on the tirele.

What’s so great about SVG? Well, one nice aspect of SVG is that you can scale your
graphics as big or small as you want and they don’t pixellate, like a jpeg or png image
would if you scaled it. That makes them easy to reuse in different situations. And because
SVG is specified with text, SVG files can be searched, indexed, scripted and compressed.

We’ve barely scratched the surface of what you can do with SVG, so explore more if this
topic interests you.
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offline web apps and web sockets

#§ Offline web apps

If you’ve got a smartphone or tablet, you’re probably accessing the Web on the
go, and with Wil and cellular networks, you’re connected almost all the time. Pick up dry
But what about those times when you’re not? Wouldn’t it be great if you could e

keep on using those great HIML5 web apps you’ve been building for yourself?

Cance}
<able gy Buy anather
Who nees Apple

it now? gadget

Well, now you can. Offline web applications are supported by all modern
desktop and mobile browsers (with one exception: IE).

So how do you make your web application available offline? You create a cache
manifest file that contains a list of all the files your app needs to work, and the
browser will download all those files, and switch to the local files if and when
your device goes offline. To tell your web page that it has a manifest file, you
simply add the filename of the cache manifest file to your <html> tag, like this:

<html manifest="notetoself.manifest">

Here’s what the notetoself.manifest file contains: t With ofBline web apps, You tan
CACHE MANIFEST & — EV"Y cache manifest file use Your favorite web apps
CACHE: must start with this. when \/ou'rc not connected!
notetoself.html List all the files Yyou want to tathe
notetoself.css in the CACHE settion: html, ess,

notetoself. js jﬁpﬁ*g'@ﬁcs’la@lz En h a n C e r

This file says: when you visit the web page that points to this file, download
all the files listed in the CACHE section of the file. You can also add two other
sections to the file, FALLBACK and NETWORK. FALLBACK specifies what file to
use if you try to access a file that isn’t cached, and NETWORK specifies files that
should never be cached (for example, visit tracking resources).

Now, before you run off to go play with this, you need to know two things: first,
you need to make sure your web server is set up to serve the mime type for cache
manifest files correctly (just like we had to do for video files in Chapter 8). For
example, on an Apache server, add this line to your .htaccess file at the top
level of your web directory:

AddType text/cache-manifest .manifest

The other thing you need to know is that testing offline web applications is
tricky! We recommend checking out a good reference on the topic and reading
the HTML) offline web applications specification.

Once you've got basic caching working, you can use JavaScript to be notified

Imylcmcn{ the

of cache events, such as when a cache manifest file is updated and the status Handler to
. vttan
of the cache. To be notified of events, you add event handlers to the window. ;\r\ro tilied if
. . . \
applicationCache object, like this: € “o,
there's an evvor

window.applicationCache.addEventListener ("error", errorHandler, false); with the eathe.
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#7 Web Sockets

We looked at two ways of communicating in this book: XMLHttpRequest
and JSONP. In both cases we used a request/response model based on
HTTP That is, we used the browser to make a request for the initial

web page, CSS and JavaScript, and each time we needed something

else, we made another request using XMLHttpRequest or JSONP. We
even made requests when there was no new data for us, which happened
sometimes in the Mighty Gumball example.

Web Sockets is a new API that allows you to keep an open connection
with a web service so that any time new data is available the service can
just send it to you (and your code can be notified). Think of it like an
open phone-line between you and the service.

Notice this URL uses
Here’s a high-level overview of how you use it: first, to create a web / the ws proto tol, mot

socket we use the web socket constructor: the h{;{? ?\ro-[:ocol.

Ahd V'Cmcmbcr \/ou or
someone else is going
R — 4o have o write the
server tode so Yyou have
something 4o talk 4ol
socket.onopen = functioApag 0] PDF En h a@-@-e—[ Heve we suF?'Y a

alert("Your socket is now open with the web service"); handler that is called

when the sotket is ‘Cu”\/

var socket = new WebSocket ("ws://yourdomain/yourservice") ;

You can be notified as soon as the socket is open with the open event,
which you can assign a handler for:

' opened and veady for
You can send a message to the web service with the postMessage tommuntation.
method:

¢ Heve's we've sending the

socket.postMessage ("player moved right");
server a string; binary

is toming but not widely
And to receive messages you register another handler, like this: supported yc{:.
socket.onmessage = function(event) { P B\/ vegistering a handler, we veceive all

messages, whith are tontained in the
event’s data property.

alert ("From socket: " + event.data);

};

There’s a little more to it than this, of course, and you’ll want to check

out some tutorials online, but there’s not much more to the API. This API

has been lagging behind some of the other HITML5 API development, so

check out the latest browser compatibility guides before you undertake a s
major project.
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#8 More canvas APl

We had fun with the canvas in Chapter 7, building our TweetShirt startup. But there
are lots of other fun canvas-related things you can do and we wanted to touch on a
few more of them here.

We mentioned very briefly that you can save and restore the canvas context. Why
would you want to do that? Let’s say you've set some properties of the context, like the
fillStyle, strokeStyle, lineWidth and so on. And you want to then temporarily
change those values to do one thing, like draw a shape, but not have to reset them

all to get back to the property values you had previously. You can use the save and
restore methods to do that:

We set up a bunth of properties in the
context filiStyle = Thighthluety Con‘{:c*{: and do some d\r3win5‘

&—— Now, we save the tontext. All those properties

context.save() ;
are saved sa‘("cl\/- We tan thange them...

context.fillStyle

"rgba (50, 50, 50, .5)";

context.fillRect(0, 0, 100, 100); . and then aet them all back to where they

context.restore() ; were when we saved them simply by calling the
vestore method! At this Foin{, all our properties
are what they weve before we saved.

These methods come in particularlyma@@ YORBEO t&mth)am@@ r
canvas to draw something and then put it back to its default position. What do the
translate and rotate methods do? Let’s take a look...

806 T @ We've got a 400x400 canvas

L[ gy siocalhostrmwis canves )& | (@ ) in the page. If we draw a black
rectangle at x=0, y=0, it is drawn in
the top left corner, like you'd expect.

context.fillRect (0, O, 100, 100);

@ Now, we'll pick up the canvas and

move it 200 pixels to the right, and
200 pixels down. If we draw another
rectangle at x=0, y=0, the rectangle is
drawn 200 pixels right and down from the
other rectangle. We've just translated
the canvas.

context.translate (200, 200);
context.fillRect (0, 0, 100, 100);
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800 Look What | Drew What if we rotate the canvas before
L@ o focaonsis/comee ¢ J we draw the rectangle? The canvas
rotates around its top left corner (by
default), and since we just moved the top
left corner to 200, 200, that's the position
where the canvas rotates.

context.translate (200, 200);
context.rotate (degreesToRadians (36)) ;

context.fillRect (0, O, 100, 100);

When you translate or votate {:h,c
canvas, it's moved on a grid that's
positioned with vespeet to the top
left corner of +the browser window
£ \/ou'vc positioned Your eanvas using
CSS, those values are taken in
atetount. Try it!

Now let’s put all that together! You :@: uSéthe trarplﬁlganchtﬁte methoés
together to create some interesting Qs. g 0 n ncer
var canvas = document.getElementById("canvas") ;

var context = canvas.getContext("2d4");

: e
var degrees = 36; We've saving the tontext here so w

can easily vestore it to its normal

/ orid position af4er we've done.

context.save () ; And heve's the vesult.
context.translate (200, 200) ;L/\ We translate owr canvas by 200, 200. 5 Fonl
context.fillStyle = "rgba(50, 50, 50, .5)"; 806

Look What I Drew
: iﬁmm‘//wa;mmmml S/Canvas/: ¢ ] Q- )

We've drawing

for (var i = 0; i < 360/degrees; i++) { 10 vectangles by
votating the canvas
3b degrees before

context.rotate (degreesToRadians (degrees)) ; dvaw'mg a \rcc{:anglc
} at O, O eath time
Now our eanvas is back at through the loop.
its original position!

context.fillRect (0, O, 100, 100);

context.restore() ;

Combine these simple transformations with other, even more powerful (and
complex!) methods like compositing and transforms, and the possibilities for

creating graphic art with canvas are endless. N
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selectors api and more

#9 Selectors APl

You already know how to select elements from the DOM using document . getElementById;
we’ve used it throughout this book as a way to get HIML and JavaScript working together.
You've also seen how to use document .getElementsByTagName (this method returns

an array of all elements that match a tag), and there’s even a getElementsByClassName
method (returning, you guessed it, all elements that are in a given class).

With HTML5, we now have a new way of selecting elements from the DOM, inspired by
jQuery. You can now use the same selectors you use in CSS to select elements for styling in
your JavaScript to select elements from DOM with the document . querySelector method.

Let’s say we have this simple HTML:

<!doctype html>
<html lang="en">

<head>
<title>Query selectors</title> .
<meta charset="utf-8"> Toke a elose look at the sbructure of this
</head> [ HTML. We've going to use the selectors API
<body> o select elements from the page-

<div class="content">
<p id="avatar" class="level5">Gorilla</p>

<p id="color">Purple</p> We've got a <div> element with the class
</div> “content”, and two <p> elements, eath with
</body> Ap ag 0] PDF En haﬂ (N s, and one with the tlass “level”.
</html>

Now;, let’s use the selectors API to ask for the “avatar” <p> element:

document.querySelector ("#avatar"); &—

That’s essentially the same thing as document .getElementId ("avatar"). Now
let’s use the element’s class to select it:

., . z— Now we've using the tag name and the
document.querySelector ("p.level5") ; class 4o select it.

We can also select a <p> element that is a child of the <div> element, like this:
document . querySelector ("div>p") S— Heve, we've using a ¢hild selector to seleet a
or even like this: <p> element that is a child of the <div>. [t
v~ selects the first one, by default.

document.querySelector (" .content>p") ;

And, if what we really want is a/l the <p> elements in the <div>, we can use the
other method in the selectors API, querySelectorAll:

4—/ Now we get all the child <p>

document.querySelectorAll ("div>p") ; elements o«c the <div>!

querySelectorAll returns an array of elements, just like getElementsByTagName.
And that’s it! Those are the only two methods in the API. The selectors API is small,
but adds powerful new functionality for selecting elements.
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#10 But, there’s even more!

Okay, we really wanted to keep it to the ten things we didn’t tell you, but it
looks like we’ve got a ways to go, and instead of standing between you and
your reading of the index, we’re going to give you a bunch more in a single
page. Here they are (keep in mind some of these areas are still evolving, but
we knew you’d want to know about them for future reference):

Indexed Patabase APl and Web SQL

If you’re looking for something more industrial than the Web Storage API to
store your data locally, keep an eye on the web database space. Two competing
visions are out there right now: Web SQL and IndexedDB. Ironically, Web
SQL is the more widely supported of the two, but was recently deprecated

by the standards bodies (meaning they don’t recommend adopting it as a
standard, and you probably shouldn’t base your next startup on it). IndexedDB,
on the other hand, isn’t widely implemented yet, but has support from Google
and Firefox. IndexedDB provides fast access to a large collection of indexed
data, while Web SQL is a small SQL engine that runs in the browser. Keep an
eye out for where these technologies go; they are changing fast!

Prag and Prop

Web developers have been doing drag and drop w1tl% ile now and now this
functionality is native in HTMLS5. ?a Eg @J‘ley something to
drag, where you can drop it, andJavaScrlpt handlers to be notified of the various events that occur
while dragging and dropping. To make an element draggable, just set the draggable attribute

to true. Just about any element can be dragged: images, lists, paragraphs, and so on. You can
customize the dragging behavior by listening for events like dragstart and dragend and even
change the style of an element to look like you want while it’s being dragged. You can send along a
little bit of data with your dragged element using the dataTransfer property; access this through
the event object to know if] say, the element is being moved or copied. As you can see, there are
lots of great opportunities to build new Ul interactions with HITML5 Drag and Drop.

Cross-document Messaging

In chapter 6, we used a communication pattern known as JSONP to get around the cross-domain
communication issues with XMLHttpRequest. There’s another way you can communicate between
documents—even documents in different domains. The Cross-document Messaging API specifies that
you can post a message to a document you’ve loaded using an iframe element. This document could
even be at a different domain! Now, you wouldn’t want to load just any document into your iframe;
you’ll want to make sure it’s from a domain you trust and set it up to receive your messages. But the
upshot 1s that this is a way to get messages back and forth between two HTML documents.

And we could go on...

The exciting thing about HTMLS5 is that there are so many new capabilities being developed at a fairly
fast pace; there’s even more we could put on the this page, but we’re out of room. So keep up to date
with us on the Web at http://wickedlysmart.com for all the latest developments in HTML5!
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html5 guide to new construction

T can't believe the book is almost over.
Before you go, we've got a little parting gift
for you from the City of Webville; it's the guide
to the HTML5 elements (and what's new in CSS3)
that we promised you. Isn't Webville great?!

Enhancer
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leftovers

The HTMLY Guide to New Construction

Here in Webville we’ve recently made a few additions to our building codes
and we’ve prepared a handy guide to any new construction you might be
considering. In particular we’ve added a bunch of new new semantic elements
that give you even more power to architect your pages. Now, our guide isn’t
exhaustive; rather, our goal here is to give you, the experienced builder, enough
to be familiar with the new HTML) elements and CSS3 properties so you

can use them in the web applications you’re learning how to build in this book
when you're ready. So if you need a quick tutorial on the semantic additions to
HTML), take one—they’re FREE (for a limited time only).

The HIMLS Guide to
New Construction
City of Webv'ﬂl

8
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Webville Guide to HTML5 Semantic Elements

Here in Webville we’ve made some recent changes to our building code and we've
prepared a handy guide for all your new construction. If you've been using <div>s for
common construction like headers, navigation, footers, and blog articles, then we have
some new building blocks for you. So make sure you're up to code.

<section>

A <section> is a “generic document”. You could use
<section> to mark up, oh, say a Guide to HTML. Or to
enclose the HTML for a game. A <section> is not a generic
container—that’s <div>'s job. And remember, use <div> if
you're just grouping elements together for styling purposes.

<article>

An <article> is a self-contained chunk of content that you
might want to share with another page or web site (or even
your dog). Perfect for blog posts and news articles.

<header>

<header> is for the tops of elements like <section> and
<article>. You might also use <header> at the top of the
body to create the main header for your page.

<footer>

<footer> is for the bottoms of things. Things like
<section>s, <article>s and <div>s. You might think you're
only allowed one on a page; in fact, you can use it
whenever you need footer content on a section of your
page (like a bio or references for an article).

<hgroup>

This one can be tricky. Unlike <header>, which can contain
any elements related to a header, <hgroup> is specifically
for grouping headings (<h1>...<h6>) together inside a
<header>. Good for outlines.
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<nav>

<nav> is navigation and for links, of course. But not just
any links: use <nav> when you have a group of links, like
navigation for your site, or a blogroll. Don'’t use it for single
links in paragraphs.

<aside>

<aside> is handy for all kinds of things that are chunks of
content outside the main flow of your page, like a sidebar,
a pull quote, or an after-thought.

<time>

<time>

152@& Finally! It's about time. You can mark up your times with
<time>. No need to rush; take your time and do it right—
you'll need to study up a bit on the valid formats for <time>.

<progress>

Almost done? Yes, we're making progress through these
HTML5 elements...<progress> represents how far along
you are in completing a task. Use with a little CSS and
JavaScript for some nice effects.

<abbr>

“ABBR | EVIATION -
[l Hey Mr., make sure you use an abbreviation for that long

word! Great for search, because search engines aren’t
always as smart about abbreviations as we are.

<marks.
HIGHLIGHT <mark>

Use <mark> to mark words, for highlighting or editing, say.
A good one to use with search engine results.

you are here »
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css3 properties

Adding style to your new construction with 0SS

548

Webville Guide to CSS3 Properties

Now that you’ve got your new building blocks into place, it's time to think about some
interior design. You'll want to make all your new construction look good, right?

New properties

There are quite a few new properties in CSS3, many of which do what web
page authors have been doing for years with various contortions of HTML,
images, and JavaScript. Examples:

— Makes an element 50% opague

opacity: 0.5; |
<& ———— Creates a vounded effect with a

border-radius: 6px; bpx turvature on eath torner

box-shadow: 5px 5px 10px #373737; A shadow 5\’" |°V\3; GF* high 3 blur
New layouts N of 10px and a dark grey tolor.
There are a couple of powerful new ways to lay out your page with CSS that
go beyond positioning and are much easier to use. Examples:

display: table; This gjves You 3 table la\/ou{:
display: table-cell; % without the HTML tables.

display: flexbox;

flex-order: 1;

With flexbox Yyou have areater control

o‘\i/cv- how {ihc browser 8ows boxes, like
<div> h :

New animations "8 onto the page

With animations, you can animate between property values. For instance

you can make something disappear by transitioning the opacity from opaque

to translucent:

The transition property
cramsivion: opaoiey 0.3 sssertorone” [N o
: i i in thi ity), how
opacity: 0; By setting opatity to O, say on (in this case o?al‘,l{:\/{:;
h
R— a hover event, we tan treate a long to take to do the

Lransition and the easing

New selectors disappear/veappear animation Funtkion, so it's gradual.

There are a whole slew of new selectors, including nth-child, which lets you
target specific child elements enclosed in an element. Finally, you can set the
background color of alternating rows in a list without going crazy.

. . This means: select ever
ul li:nth-child(2n) { color: gray; } o-(:}l\se:lisz ibem and sc{?{hc

background tolor o 9gray-
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Symbols

clollar sign)
() GQuery function) 534
beginningjavaScript variable names 40, 42
2D drawing context, canvas 292. See also Canvas API;
context, canvas
defined 293
getting 302
, (comma), separating object properties 132

{ } (curly braces)
enclosing code blocks 26
enclosing object properties 132
. (dot) operator
accessing object properties 133, 134
invoking methods 151

// (forward slashes), beginning Commya?'@@SC@DF

39
+ (plus sign)
addition operator or string concatenation operator 45
string concatenation operator 26
“?” (quotation marks, double)
around JavaScript property values 133, 308
around codecs parameter of <source> element 359
denoting empty strings 26, 95, 108
surrounding character strings in JavaScript 39
; (semicolon), ending statements in JavaScript 39

[ ] (square brackets)
accessing and enumerating object properties 133, 160
associative arrays 424
creating and indexing arrays 67
using with localStorage 424

_ (underscore), beginning JavaScript variable names 40,
42

%
*

A

AAC Audio 357
<abbr> (abbreviation) element 547
accuracy, location information 191
enableHighAccuracy option 198
accuracy property, coordinates object 190
addEventListener method 367
calling error handler 406

listener for ended video event 386
popping up play button after video ends 386

addition operator (+) 45
addMarker function (example) 186

addStickyToDOM function (example) 430, 432, 440
passing key as well as value each time it's called 450

Etﬂg éﬁ]vc»?ft instead of string 455
Adobe Premiere Elements 360
Adobe’s HI'TP Dynamic Streaming 404

altitude and altitudeAccuracy properties, coordinates
object 190, 197
angles
measured in degrees, converting to radians 317

startAngle and endAngle parameters of arc method
315

animations, new, in CSS3 548
anonymous functions 128
using 129
Apache
telling to serve video files with certain file extensions

371
using on Mac, PC, and Linux 231

APIs (Application Programming Interfaces) 15, 31
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appendChild method
element object 158
in addStickyToDOM function (example) 450
ul object method 101

Apple’s HT'TP Live Streaming 404
application/xhtml+xml MIME type 536

arc method, canvas context 313
direction, startAngle, and endAngle parameters 315
drawing circles for t-shirt design app 319
interpreting call to, and sketching out all parameters
on circle 317, 343
using to trace a given path 316
X, V, and radius parameters 314
arguments, function 120
objects as 136
passing to parameters 122, 162
arrays 67
adding items 68
creating and assigning to a variable 67
filling list items from (example) 69
getting value of items in 68, 303
length of 68

B

background color
canvas, filling before drawing new squares 306, 342
setting backgroundColor property for sticky note 455
setting for alternating rows in a list 548

background tasks 95

beginPath method, canvas context 311, 319
“bitmap” drawing, on canvas 336

black and white, converting pixels to 399

<body> elements, adding <script> elements to 53

booleans 40
boolean expressions 43
conditional tests in for and while statements 47, 49

using to make decisions with JavaScript 49
true and false values 39

border-radius property 548
box-shadow property 548

<br> clement 26

b
localStorage object as associativﬁﬁagb PDF %ﬁﬁaﬂ@ 2 Eupport 533

of objects 134, 457
removing items from 73, 448
solving problems in local storage 439
storing in local storage 440, 467
using to store multiple values 75
video playlist 365
of workers 508

<article> element 546

<aside> element 547

associative arrays 424

attributes, getting and setting 158

setting attribute on element 379

setting id attribute of sticky note 450
audio 16, 533

AAC and Vorbis encodings 357

codecs 358

encodings in video files 356

formats 357, 533

methods and properties of audio API 533

<audio> element 533

autoplay attribute, <video> element 353, 354

650 Index

background tasks 95

caching and repeated JSONP requests 272, 277

controls for HTML video 355

creating workers 478

cross-browser compatibility of HTML pages 20

detecting geolocation support 174

detecting support for canvas, in code 293

detecting support, using Modernizr library 532

developer tools to manage local storage 434

exceeding local storage capacity 458

executing code only after page is fully loaded 64

fallbacks for supported video 362

fitting canvas to window in Fractal Viewer (example)
517

history of browser storage 414416

loading and displaying HTML documents 14

local storage capacity 420

localStorage not working when loading from file 422

methods of determining location 170

mobile devices, canvas support 335

not supporting <canvas>, displaying text contained in
it 295

not supporting HTMLS5 features, providing alternative
for 19



parsing HTML and building DOM from it 57, 81

running code stored in local storage 104

same origin policy on video 408

security policy 244

storing data using localStorage 108

support for HTML5 17

support for offline web apps 538

support for Web Workers 482

support for XMLHttpRequest, onload property 239

testing for support of video formats for video loaded
by code 368

video encodings supported 358

video file formats 352

video support, determining level of 361, 411

Web Storage support 422

buttons

button object, onclick property 154
clearing local storage 435

click handlers for video booth, JavaScript code
377-379

controlling effects in video booth 390, 391
CSS styling for video booth 381
handling click event 89, 92, 102, 108
HTML for video booth buttons 37
implementing for video booth 3&@@9 O PDF
JavaScript factory code for video booth 376
preview button for t-shirt design application 302
selecting between test videos 387
sticky note application 431

createSticky handler 432
toggle or radio buttons 380
watching position and clearing the watch 193

bwecartoon video filter 400, 410

cache, browser 272, 277
cache manifest file for offline web apps 538
callbacks 254, 277

getting tweets sent from Twitter 322

camel case in multi-word variable names 42

canPlayType method, video object 368-374

"maybe" response, but playback fails 371
using to determine video format for your browser 369

the index

Canvas API 16, 281-348, 540
adding <canvas> element to web page 286
background color of canvas, filling before drawing
new squares 306
BE the Browser exercise
interpreting call to arc method 317, 343
browsers not having support for canvas 295
call to fillBackgroundColor function 307
<canvas> element vs. SVG graphics 537
click handler for canvas in Fractal Viewer (example)
515
Code Magnets exercise 327, 345
Crossword Puzzle 340, 346
drawlmage method 333
drawing a smiley face 321, 344
drawing on the canvas 290-294
circles 309-317
random circles for t-shirt design app 318
using paths to draw shapes with lines 311
writing drawSquare function to draw squares 304
drawing text 325-332, 345
exercise, drawBird function 334, 346
exercise, using path to draw lines and fill shape with

| 12, 343
Eﬁﬂ@énéeéy of canvas context 308

fitting canvas to browser window in Fractal Viewer
(example) 517
form for t-shirt application interface 298
implementing a scratch buffer 395-398
making canvas visible, adding border using CSS 288
No Dumb Questions 289, 293, 308, 335
Pseudo-code Magnets exercise 303, 342
reviewing t-shirt design application implementation
296
saving and restoring canvas context 540
and separation of presentation and content 326
Sharpen Your Pencil exercise
displaying only new squares in preview 306, 342
drawText function 330
summary of important points 338
text methods and properties 328
translating or rotating canvas 540
t-shirt design web application 282
using as display surface for video 408

using <canvas> element for Iractal Viewer (example)
503,514
video processing with 392-394
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<canvas> element
adding border using CSS 288
adding to web page 286
cubicle conversation about the <canvas> clement 285
partnership with <video> element 339, 388
case sensitivity in JavaScript 41
cell phone triangulation 169
chaining
objects and properties, movie example 141
objects, properties, and methods, geolocation 175
character encoding, UTF-8 9
character strings, quoting in JavaScript 39
childElementCount property, element object 158

child elements
adding to parent element in the DOM 108
in DOM tree structure 100
nth-child selector 548
replaceChild method 270

Chrome 20. See also browsers

HTMLS support 18
Ogg/Theora video 357

clearStorage function (example) 435
clearWatch method 190

click events
adding handler in canvas application 302, 347
adding handler in geolocation application 194
adding handlers for sticky notes application 431, 435,

450

assigning handler to element using jQuery 534
handler alerting user of button clicks 92
handlers for video application 376
handling for Add Song button 89
handling for buttons 108

close() method, worker object 522, 524
closePath method, canvas context 312

codecs
AAC audio 357
codecs parameter of <source> element's type attri-
bute 359
defined 358
H.264 video 357
main types of 356
Theora video 357

security restrictions on video+ca g@) ns IE?I ) EETth i é
security restrictions on Web Woﬁps % F \%ﬁ Qf) r

.webm video files 352
WebM/VP8 video 357
cinema application (example) 138

adding behavior to Movie object with a method
143-145

creating movie objects 139

implementing getNextShowing function 140

Movie constructor function 150, 152

using Movie constructor to create Movie objects 153

using this keyword to reference Movie object 145

circles, drawing on canvas 309-317, 338
arc method 314
converting angle measurement in degrees to radians

317
creating paths 311-313

class attribute, <anchor> element 379
class, selecting element by 542
clearInterval method 271

clear method, localStorage object 435

6562  Index

code reuse
functions and 119
methods and 146
colors

choosing for sticky notes, in stickies application
453-456

fillBackgroundColor function for canvas context 307

fillRect method vs. fillStyle property, canvas context
308

setting background color of alternating rows in lists
548

setting for fillStyle property of canvas context 304,
308

specifying in canvas 338
comma (,), separating object properties 132
comments in JavaScript 39
computeDistance function (example) 180

concatenating strings. See also + (plus sign), under
Symbols

creating marketing slogans (example) 72



conditionals 37
testing in while and for loops 47
while loops 46

constructors 146, 160
built-in 151
creating 147
LatLong constructor from Google Maps 183
Map constructor from Google Maps 184
Movie constructor function 150, 152
using 148
using Movie constructor to create Movie objects 153
WebSocket 539

containers 356
defined 358
MIME type for <source> type attribute 359
MP4 container 357
Ogg container 357
in src attribute of <source> element 359
WebM container 357

Content Delivery Network (CDN) companies, encoding
services 360

context, canvas 292, 293, 504. See also Canvas API
arc method 313-317
beginPath method 311, 312 Ap a‘g 0 PDF
closePath method 312
drawImage method 333
fillRect method 292, 304
fillStyle property 330, 331
fill' Text method 328, 329, 330, 331
font property 329, 330, 331
getting 302
lineTo method 311, 312, 329
move To method 311, 312, 329
saving and restoring 540
stroke method 329
strokeText method 328
textAlign property 328, 330, 331
textBaseline property 329
translate and rotate methods 540

controls attribute, <video> element 354
cookies 414416
factors that make them problematic 416
Fireside Chat, Cookie and Local Storage 426
coordinates

computing distance between 180
latitude and longitude 167

the index

coordinates object 175, 207
altitude and altitudeAccuracy properties 197
latitude and longitude properties 173, 175
properties 190

coords object, latitude and longitude properties 173
coords property, position object 190

createElement method, document object 99, 157, 335,
450
createSticky function (example) 432
converting to use an array 441
rewriting to store color with sticky note text 454
stickies application, final version 444

createTask function (example) 512
cross-document messaging 543
cross-domain issues with XMLHttpRequest 243-252

CSS 31
declared standard for styling 5
positioning video and canvases 395
property values 308
selectors 542
styling <canvas> element, adding border 288

i ooth 381
Eﬁnﬁ@:@ﬁf and height attributes of <canvas>
289
using to style sticky notes 429
CSS3 16, 28, 548
page styling 14
curly braces ({ })

enclosing code blocks 26
enclosing object properties 132

currentTime property, audio object 533

D

data property, event object 485, 524
data’Transfer property, event object 543
datatypes
conversions in JavaScript 41, 45
dynamic typing in JavaScript 39
primitive types 40
variables in JavaScript, no strict types 38
Date object, getTime method 140, 272, 442

defining functions, with parameters 120
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degradation, graceful 19

degrees
angles measured in 316

converting to radians 317
latitude and longitude in, converting to decimal values

167
degreesToRadians function 180, 317, 319, 344

deleteSticky function (example) 449
event object passed to, target information 451

deleting object properties 135
developer tools built into browsers 434
direction parameter, arc method 315

displayLocation handler function 173, 175
altering to show map only once 195
alternative implementation 197, 210
calls from watchPosition, controlling 206
displaying new marker only after traveling more than
20 meters 209
distance
computation and mapping of 197
computing 180

controlling addition of new mapAﬁlarg%S9 PDF Es‘ﬁ)‘hﬁ

writing code to find 181

<doctype> element 3
changes in HTML5 9, 31
changing HTML 4.01 doctype to HTML5 4
omitting 9

document object 56, 154
createElement method 99, 101, 335, 450
getElementByld method 59, 157
getElementsByTagName method 270
properties and methods 157
querySelectorAll method 376, 542
querySelector method 542
write method 28

documents, cross-document messaging 543

dollar sign (§)

$() function in jQuery 534

beginning JavaScript variable names 40, 42
domain property, document object 157

domains
cross-origin issues with XMLHttpRequests 244-253
local storage allocated per domain 422
origin, and management of local storage 422

554 Index

DOM (Document Object Model) 14, 31, 54-65
adding elements to 100
adding stickies from local storage 428, 430
creating 55
creating new <script> elements to continually update
data 263, 267
deleting sticky note from 452
drawing for songs added to playlist 98, 110
empty <ul> element for <li> elements to hold song
names 97
getting, creating, adding, or removing elements 66
getting elements from, using jQuery 534
inability to access or change before page fully loads 64
inserting and replacing JSONP <script> elements
268
interaction of JavaScript with 54
No Dumb Questions 271
parsing HTML and building DOM from it 81
replaceChild method 270
returning elements by tag name 270
selecting elements from, using Selectors API 542
Sharpen Your Pencil exercise 61
structure and content of 56
mary of important points 108
(GalBWed to access 480
dot operator (.)

accessing object properties 133, 134
invoking methods 151

Drag and Drop API 543
draggable attribute 543

drawCircle function (example) 318
writing 319
drawImage method, canvas context 333
drawing on the canvas 290-294, 338
arc method 314
drawBird function (example) 334, 346
drawSmileyFace function (example) 321, 344
drawSquare function (example) 302, 342
pseudo-code for 303
writing 304
drawText function (example) 327, 330, 345

completing 331
paths and arcs 311-318

dropshadows, in canvas 335

dynamic typing in JavaScript 39
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effectFunction

calling to apply video filter 397

used as variable to hold video filter function 391
effects 410

applying to videos 389-391

choice of, video booth 378

creating using canvas context translate and rotate

methods 541

writing special effects for video 399-404
element objects 158

returned by getElementByld method 160
elements

accessing with getElementByld 59

adding to the DOM 100

creating 99

getting with getElementByld method 114, 157

getting with getElementByTagName method 154

getting with getElementsByClassName method 154

getting with getElementsByTagName method 269

setting attributes with setAttrlbute method 267
else clauses in if statements 50
empty strings

assigning as value to variable 26

checking for 95

comparing variables to 108

enableHighAccuracy option 198, 201
encoding your own video 360
ended event, video 365

adding event listener for 386
writing handler for 367

endedHandler function (example) 386
enumerating properties of an object 133

error handlers
for cache errors 538
Geolocation API 190, 207
for getCurrentPosition 174, 177-179
for watchPosition 194
video errors 406
in workers 522

error property, video object 405

p ag 0 PDF Eﬁ crea?egtlcky ?dler
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€rrors

browsers overlooking small errors in HTML files 9
Geolocation API
timeout error 200
types of errors 178
handling errors with video playback 371
JavaScript syntax 44
localStorage, quota exceeded 458
no XMLHttpRequest errors, 200 response code 239
video error types 405

event handling 89

addEventListener method, registering event handler
367

button click handler 102

clearWatch event handler 195

creating handler and assigning it to button onclick
property 91

handler alerting user that button was clicked 92

handleRefresh function 265

handler for ended video event 386

handlers for video booth buttons 377

handler to make image of canvas drawing 347

HTTP request handler 221

ample) 431
deleteSticky (example) 450
onclick event handler to zoom in on canvas in Fractal
Viewer 515
onload event handler for twitter bird image (example)
333
onload event handler function for Mighty Gumball
(example) 229
onload handler as anonymous function 156
onmessage event handler for Web Sockets 539
onmessage event handler for worker 485
onopen event handler for Web Sockets 539
previewHandler function (example) 302
review of important points 108
reworking handleButtonClick to obtain song title
typed into form by user 96
types of events handled by JavaScript 95

event object

data and target properties 485
data’Transfer property 543
target property 451
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events

anchor click event 376

button click event 90, 91, 92, 93

cache, notification of 538

canvas click event 347, 383, 515

dragstart and dragend events 543

image load event 333

properties for event handlers in objects 154
request load event 221, 222,229

video 363

video ended event 367, 386

window load event 64, 129, 155, 156, 158, 159

exceptions, QUOTA_EXCEEDED_ERR 458, 468

exercises

BE the Browser 48, 78

building a DOM 57, 81

interface element values 299, 341
interpreting call to arc method 317, 343
rendering user interface 298

Web Workers 488, 526

cliff-hanger, moving to live server 239, 242
Code Magnets 51, 80

canvas, drawText function 3 4 ETML5 family of technologies 16, 33
geolocation 209 ﬂﬁég 0 PDF EnRasegKker 461,470

expressions 39, 43

lucky/unlucky web service 223, 224
Movie constructor 150, 152
“what is HTML5?” 30

Crossword Puzzle

canvas 340, 346

functions and objects 161, 163

geolocation 208, 212

HTML5 32, 34

interactions of HTML and JavaScript 109, 111
JavaScript 76, 84

local storage 465, 471

video 409, 411

web apps talking to the Web 278, 280

Web Workers 525, 528

Don't Try This At Home

how fast browser can find location 202
local storage, exceeding quota 458, 468

Express Yourself (JavaScript) 44
HTMLS5 archaeology 20

Pseudo-code Magnets, drawSquare function 303, 342

Sharpen Your Pencil

556

adding song titles to playlist 65, 82

Index

F

canvas, drawText function 330

canvas, showing only new squares in preview 306,
342

DOM with secret message 61

functions 122, 162

geolocation 171,197, 210

HTMLS markup 3,7, 8

JavaScript statements 44, 77

local storage, deleting a sticky 447, 448

local storage, problems with stickies implementa-
tion 437, 467

populating list items from an array 69, 83

reworking handleButtonClick function 94, 96

testing for user input on a form 94, 96

using setInterval in web applications 266

video control buttons, toggle or radio 380, 382

video playlist, implementing 364, 365

video, western and sci-fi effects 400, 410

Web Workers 481, 490, 527

Shell Game, local storage 425, 466
Who Does What?

geolocation options 200, 211

evaluating 44, 77
type conversions 45

false (boolean value) 39

family of technologies 12, 29

function of each 16, 33

file extensions for video 352, 369
fillBackgroundColor function 306, 342

calling 307
Sharpen Your Pencil exercise 306, 342

fill method, canvas context 312

fillRect method, canvas context 292, 304

effects of fillStyle property on 308

fillStyle property, canvas context 304

closer examination of 308

fill' Text method, canvas context 325, 328

using with tweet text (example) 331



film noir video filter 374, 399

Firefox. See also browsers
HTMLS support 18
Ogg/Theora video 357
.ogv video files 352
WebM/VP8 video 357
Fireside Chats
Cookie and Local Storage 426
XMLHttpRequest and JSONP 260

firstChild property, element object 158

Flash

HTML5 versus 284

use to solve cross-browser issues 20
Flash Video 358
flexbox layout 548

floating point numbers
conversion of integers to in expressions 45
storing in local storage 423

font property, canvas context 329
setting for tweet text (example) 331

<footer> element 546
Apago PDF

deciding between while loops and 47
evaluating (example) 48
if/else statements in 51

forms 16, 85-112
adding button to 91
adding t-shirt design form to HTML page 301
adding tweets to <select> element in form 323
checking whether user entered text input 96
client-side, accessing values in 296
displaying playlist on HTML page 97
getting text from input element 94, 108
HTML5 document to hold form and list element for

playlist 87

playlist manager application 102
sticky note application 429

for loops 47

updating to add colors 453
tracking position 193
t-shirt application interface 298
using JavaScript for real interactivity 23

forward slashes (//), beginning JavaScript comments 39

the index

Fractal Explorer application, building (example) 494, 503
creating Fractal Viewer HTML page 503
creating workers and giving tasks to 508
final test drive 519
getting workers started 510
handling click events to zoom in 515
how number of workers affects performance 520
implementing workers 511
managing fractal generations 518
processing workers' results 514
ready-baked code for Mandelbrot Set computation
504-507
tasks 512
writing the code 509

fractal image, Mandelbrot Set as 495
FTP programs 232
fullscreen playback of video 360

functions 113-130, 160
anatomy of 121
assigning to window object, onload property 75
builtin 119
callbacks 254

THC rg g,l;
Eiﬁe‘ﬁé [;1 115
Crossword Puzzle 161, 163
declarations, placement of 127
defining 71
how it works 116
inability to pass to Worker constructor 491
interview with 119
invoking 116
life span of variables 125
Math library 75
methods versus 151
naming 121
No Dumb Questions 121, 127
object passed to, accessing properties of 134
parameters and arguments 120
passing a function to a function 175
passing arguments to parameters 122, 162
passing objects to 134, 136
return statements in the body 117
reworking as methods 143
scope of local and global variables 124
setting special effects for videos 391
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functions, continued
Sharpen Your Pencil exercise 122, 162
using as values 129
as values 128
variables defined in 123, 160

G

generation, fractal (example) 518

geolocation 165212
accuracy of location 191
adding a Google marker to your map 186
adding a map to your page 183
Crossword Puzzle 208, 212
displaying map on your page 184
Don't Try This At Home exercise 202
error handler 177
finding how fast browser can find location 202
getCurrentPosition method 175
how getCurrentPosition works 176
mapping your position 182
No Dumb Questions 166, 197
other uses of Google Maps 188
server required to test code on nﬂpyea 1
Sharpen Your Pencil exercise 171 g(@} pDF
alternative implementation for displayLocation
197, 210
specifying options 201
success handler for getCurrentPosition 174
summary of important points 207
timeout and maximumAge options 199
tracking movements 192
clearWatch handler 195
with markers on a map 204
watchLocation handler 194
watchPosition method 192
Who Does What? exercise 200, 211
Geolocation API 16. See also geolocation
components of 190
getCurrentPosition method 174, 177, 190, 207
interview with 189
position options 198
watchPosition method 194

geolocation property, navigator object 174
getAttribute method, element object 158, 379
getContext method, canvas object 292, 293
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getCurrentPosition method, geolocation object 174, 190,
207

error handler for 177
how it works 176

getElementByld method, document object 58, 72, 157
using to locate element and change its content 59, 60
getElementsByClassName method, document object 157

getElementsByTagName method, document object 157,
270

getFormatExtension function (example) 369, 370
adding to video booth code 383

getltem method, localStorage object 419, 421

getMyLocation function (example) 172

getNextShowing function (example) 140

GET request HTTP) 220

getStickiesArray function (example) 443

getTimeFromString function (example) 140

getTime method, Date object 140, 272, 442

global variables 123, 160
life cycle of 125

Enhrapedr 127

reasons for sparing use of 127
shadowing 126

Google Chrome. See Chrome
Google Maps 182
adding marker to your map 186

LatLong constructor 183
other uses of 188

GPS (Global Positioning System) 168

devices without, using Geolocation API on 189
graceful degradation 19
graphics, SVG 537

Greenwich, England, longitude measured from 167

i

H.264 video format 352, 356, 357

handleButtonClick function (example) 90
assigning to button onclick property 91
code to create <li> child element and add it to DOM
101
reworking to obtain song title typed into form by user
94, 96



running when user clicks button 93
handleClick function (example) 515, 516
handleControl function (example) 377, 384

implementing rest of video controls 385
handleRefresh function (example) 265, 267, 272

adding lastreporttime parameter 275
handleRequest function (example) 523

<head> element
<link> and <script> elements in 5
placing <script> elements in 53
replacing <script> child elements 270

<header> element 546

heading property, coordinates object 190, 197
<hgroup> element 546

hosting services 230, 232

HTML

interaction of JavaScript with markup 54
parsing and building DOM from 57
HTML5
converting HTML 4.01 document to 2-5
Crossword Puzzle 32, 34
interactions of HTML and@%ca'ng QO9, EDF
family of technologies 12, 16, 33
final recommendation of standard 20
handling older browsers 19
how it really works 14
improvements in markup 14
interview with 11
JavaScript as integral part of 21, 118, 130
JSON and JSONP 271
magnets exercise, "what is HTML5?" 30
markup, JavaScript APIs, and CSS 29
Mighty Gumball application page (example) 218
new capabilities and features 12
new elements, reference 545
No Dumb Questions 9, 20, 28, 284
page for t-shirt design application 300
prerequisites for learning 10
Sharpen Your Pencil exercise 3, 7
summary of important points 31
support in browsers 18
versus using Flash or custom applications 284
what is it 12
what you can do with HTMLJ5 and JavaScript 22
Who Does What? exercise 16, 33

the index

HTML entities in tweets on canvas 335
HTTP-based request/response model 539
HTTP-based video streaming 404

HTTP used with XMLHttpRequest

HTTP requests 219, 220, 239
HTTP responses 219, 221, 239

accessing returned data 222
server required to use 230

I

id attribute. See also getElementByld method, document
object
accessing elements by 59
<canvas> element 290
needed to delete sticky note (example) 450
<script> element 267
<video> element 353

IE. See Internet Explorer
if statements 49

if/ else statements 50

< ?xinﬁ> 1 3
I]Esewerécfjrglg%‘tg MIME types 371

image, making of t-shirt design drawn in canvas 347
image objects

creating 333

Image constructor 335

<img> element, <canvas> versus 285

iMovie, encoding video with 360

importScripts global function, Web Workers 493, 511
using to make JSONP requests 523

Indexed Database API 543

indexes, array 75

InfoWindow object 187

it function 64
as anonymous function 159

inline code, writing in HTML5 <script> element 5

innerHTML property 60

element object 158
using to change element content 62

msertBefore method, element object 158
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integers
conversions to floating point numbers in expressions
45
converting from strings 423
storing in localStorage as strings 423
interface transformations on elements, using jQuery 535

Internet Explorer. See also browsers
canvas support, versions 9 and later 294
HTMLS support 18
MP4/H.264 video, supported by IE9 357
no Web Worker support prior to IE10 482
versions 6 and 7, not supporting localStorage 104
video file format 352
XMLHttpRequest object and 240

interval timer, stopping 271

interviews
with Function 119
with Geolocation 189
with HTML5 11
with JavaScript 24, 477
with Video 388
with XMLHttpRequest 225, 240

invoking functions 116

with arguments 120
IP address, location information based on 168
isButtonPushed helper function (example) 379, 384
iterating through localStorage 424

J

JavaScript 31, 35-54

adding behavior with 35

adding to web pages 53

APIs 15

arrays 67,69, 71-73
and objects , 133
passing to functions 122
passing to Web Worker 484
returned from getElementsByTagName 270, 271
returned from querySelectorAll 376
and <select> element options 303
storing in localStorage 439, 445

associative arrays 424

BE the Browser exercise 48, 78, 81

browser security policy and 244-246
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Code Magnets exercise 51, 80
canvas, draw Text function 327
displayLocation handler function 209
Movie constructor 150, 152
creating dynamic HT'ML page content 28
Crossword Puzzle 76, 84
functions and objects 161, 163
interactions with HTML 109, 111
declaring a variable 38-40
default scripting language in HTML5 5
drawing on canvas 285
enabling preview button on t-shirt design app 302
expressions 43
functions 113-130, 162
summary of important points 160
getElementByld 58
handling events 89
review of important points 108
how it handles tasks of typical page 474
how it works 36
and HTMLS 21, 22,118, 130
Image constructor 335
including additional files in worker 493
e]aage through DOM 15, 58
interaction with your page 54
interview with 24, 477
jQuery 534
line-by-line analysis of code 26
making decisions, using conditional statements 49
making HTTP requests from 220-225
making use of HTMLS5 family of technologies 24
Modernizr library 532
No Dumb Questions 28, 41, 47, 73
events and handlers 95
functions 121, 127
functions and objects 151
objects 158
Web Workers 491
objects 113, 131161
summary of important points 160
property values in 308
repetitive tasks using loops 4648
reserved words 41
Sharpen Your Pencil exercise
displayLocation implementation 197, 210
functions 122, 162
populating list items from an array 69, 83
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populating playlist items using an array 65, 82 security and 259

reworking handleButtonClick function 94 summary of important points 277

statements 44, 77 updating web application with 256-263

using setInterval in web applications 266 using importScripts to make requests 523
single-threaded model 474, 477 JSON.stringify method 226
summary of important points 75 converting object to JSON string format 227
syntax 39 storing object in local storage 454
testing code in HTML page 27 using to store arrays or object in localStorage 442,
using with HTML5 22 445

working with canvas and video 388

writing 25 K

jQuery 534
online documentation and tutorials 535 key method, localStorage object 424, 430
JSON (JavaScript Object Notation) 226 key/value pairs
adding support to web application 236 in browser's local storage 417
converting movie object to and from JSON string creating unique keys 442
format (example) 227 managing keys in stickies application 433
creating string representation of an array 441, 467 passing key each time sticky note is added to DOM
Crossword Puzzle 278, 280 450
as data 249-251 storing in an array 439
gumball sales returned from Mighty Gumball (ex- in string form, getting and setting in local storage 419,
ample) 233 421
HTMLS5 and 271 uniqueness of keys in local storage 422

and JSONP 252 i ¢ item from localStorage and array
No Dumb Questions 271 Ap ag 0 PDF Elﬁlhg ITT(CvEIYIV

performance issues with use to convert to and from
strings 442 L

tweets returned from Twitter (example) 323

URL to include last report time (example) 275 <label> element 453

XML and 226

and XMLHttpRequest 225

JSON.parse method 226

converting JSON string back to object 227
using on arrays or objects retrieved from localStorage

lastreporttime query parameter (example) 275
latitude and longitude 167
accuracy of geolocation information 179
latitude and longitude properties, coordinates object 184

443, 445 layouts, new, in CSS3 548
using when object stored in localStorage 455 length property
JSONP (JSON with Padding) 240, 247 arrays 68
Crossword Puzzle 278, 280 localStorage object 424, 430, 432

Fireside Chat with XMLHttpRequest 260 letter-boxing video 354
HTML5 and 271

introduction to 252 line breaks in HITML 26

making call to Mighty Gumball JSONP API (example) lines, drawing shapes in canvas 311
257

making call to Twitter JSONP API (example) 322

making it dynamic 264-271

No Dumb Questions 271 <link> elements, within <head> element, pointing to

P in JSONP, defined 253 CSS stylesheet 5

lineTo method, canvas context 311

lineWidth property, canvas context 312

you are here » 561



the index

Linux how HTMLS Web storage works 417
Apache server, configuring MIME types 371 how local storage APT works 420
setting up server on 231 IndexedDB and Web SQL 543

naming of keys 433, 445
adding songs to playlist with JavaScript (example) 65, No Dumb Q‘uesu.ons 422, 425, 433, 442, 445
89 problems with using length to store keys 436
sessionStorage object 460
Sharpen Your Pencil exercise

lists

creating <li> elements 99
filling in items using array (example) 69

finding all child <li> elements of element with id of deleting a sticky 447, 448
playlist, using JQuery 535 problems with stickies implementation 437, 467
playlist manager (example) Shell Game exercise 425, 466
adding <li> child element to <ul> parent 100, stickies application 418, 428
110 storing arrays 440

storing non-String data types 439
storing numbers 423

storing objects 454457

summary of important points 464
using 462

N .
stickies from localStorage inserted into <ul> ele- Who Does What. exercise 461, 470
ment 430 localStorage object 418

<ul> element to hold stickies 429 clear method 435
load event getltem method 419, 421

and image onload property 33 key method 424

3
and window.onload property 64Ap agO PDF Ellfjrlnove I:‘IFnern‘%t zg 433, 446. 449

load me.thod. setltem method 418, 421
audio object 533 treating as associative array 424

VldC.O Objf’tCt_ 385 localStorage property, window object 422
Local Files origin 422 local variables 123, 160
local storage 16, 108, 413472 life cycle of 125

SMB limit and domain 422 shadowing global variable 126

access by workers 491

array;}li%sed code, integrating into stickies application accuracy of 191

Geolocation API in JavaScript 166
how Geolocation API determines it 168

<li> elements to hold song names 97, 99
<ul> element to hold playlist 87, 97
setting background color for alternating rows 548
stickies application (example)
creating <li> element to hold sticky note 430

location

associative arrays 424
browser-based, instead of cookies 23
browser issues with file:// 422 location aware 165

browsers' tools for managing 434 loop attribute, <video> element 354
browser storage, history of 414-416

1 ty, vid bject 385
code to save playlist 104 OOP Propertys video objec

Crossword Puzzle 465, 471 looping 37, 46-48

deleting items 446 deciding between while and for loops 47
designing your application storage 457 evaluating while and for loops (example) 48
Don't Try This At Home exercise 458, 468 fo? loops 47 _

exceeding capacity of 458 using arrays with loops 69, 75

Fireside Chat, Cookie and Local Storage 426 while loops 46
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Mac
Apache server, configuring MIME types 371
setting up server on 231
task monitor on OS X 520
makelmage function (example) 347
makeServerRequest function (example) 523
Mandelbrot, Benoit 495
Mandelbrot Set. See also Fractal Explorer application,
building
computing 496
equation 495
explorer for 494
ready-baked code for computing 504-507
using multiple workers to compute 497-500
mapOptions object 184
mapping your position 182
maps
adding markers to 186, 204
adding to a page 183

displaying on your page 184 Ap ag 0] PDF

testing map display on your page 185
<mark> element 547

markers, adding to map 186, 204

controlling frequency of new markers 209
optimizing marker usage 206

markup, new 16, 533
Math.floor function 70, 304, 319
Math library 73, 75
Math.PI 317
Math.random function 70, 304, 319
x, y, and width of squares drawn on canvas 308
maximumAge option 199, 201
message handler, writing for worker 486
messages
data that can be sent 484, 491
recetving by Web Worker 486
receiving from Web Workers 485
sending and receiving using Web Sockets 539

sending from Web Worker 486
sending to Web Workers 484

the index

messaging, cross-document 543

<meta> tags 31
omitting 9
specifying in HTML5 4
methods 142, 160
code reuse and 146
converting functions to 143
functions versus 151
this keyword, how it works 149
Microsoft. See also Internet Explorer; Windows systems
Smooth Streaming 404
Web Platform Installer 231
Mighty Gumball application (example) 214218
browser cache, watching out for 272
displaying sales 230
improving the display 235
making JSONP dynamic 264-271
moving to live server 237-246
options to circumvent cross-origin request problems
247-251
removing duplicate sales reports 273
reviewing the specs 228

Sl i

updating code to use JSONP 256-263
updating JSON URL with lastreporttime 275
writing onload handler function 229

milliseconds since 1970 442

MIME types
application/xhtml+xml 536
making sure server is serving video files with correct
type 371
of video files 359, 369
mobile browsers 20
HTMLS support 18
mobile devices
browser support for offline web apps 538
canvas on 335
testing geolocation code 179

Modernizr library, JavaScript 532
movements, tracking 192-198

form to start and stop tracking 193
move To method, canvas context 311
.mp3 audio 533
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.mp4 video files 352 object literals 151
MP4 container 357 objects 40, 113, 131-161
MPEG-LA group 357 adding or deleting properties at any time 135
multi-core processors 500 222; Z? 457
muted property, video object 385 in the browser 154
built-in versus created by users 159
N constructors 147
converting to and from JSON string format 226, 227
names creating 132
of functions 121 movie object (example) 138
guide to better naming of variables 42 using constructors 148, 153
local and global variables with same name 126 Crossword Puzzle 161
localStorage keys 433, 445 methods 142
of variables 40 No Dumb Questions 151, 158
namespaces, XHTML 536 passing to functions 136

properties 132
storing in localStorage 445, 454
storing shapes drawn in canvas as 336

<nav> element 547

navigator object, geolocation property 174

new keyword, using with constructors 148, 160 summary of important points 160
nextVideo handler function 367 this kefyv;%gd 144
No Dumb Questions uses o

writing versus creating with a constructor 151

Apago PDF offid Fpdpeaisns 16,538

canvas 289, 293, 308
events and handlers 95

functions 121, 127 Ogg container format 357

functions and objects 151 Ogg/Theora video encoding 356, 357

%;%l&cigog 2186 197 Ogg/Vorbis audio encoding 356, 357, 533

HTML5 web applications 284 .ogv video files 357

JavaScript 41, 47,73 onclick property, button objects 91, 154

JavaScript and HTMLS5 technologies 28 adding event handler function to 91, 450

loc‘al storage 422, 425, 433, 442, 445 onerror handler, using in workers 522

?Sjlgfltgs t(l)Btie Web 271 onload handler function 64, 229

video 360. 371 and anonymous functions 129, 156

Web Work’ers 491 using to load page before accessing the DOM 64

L h 4
nth-child selector 548 writing with jQuery 53

onload property
numbers

image object 333

oo . Serint 40 window object 156

prlrr.lltlx{e tlypelmjava ng; assigning function to 64, 75, 129, 156, 265
storing in focal storage XMLHttpRequest object 239

numeric expressions 43

conversions to other types in expressions 45

browsers not supporting, work around for 241
O onmessage event handler 485

opacity property 548

<object> element, using inside <video> element 362 opacity, transitioning from opaque to translucent 548
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open event, Web Sockets 539

Opera. See also browsers
HTMLS support 18
not supporting XMLHttpRequest Level 1 241
Ogg/Theora video 357
.ogv video files 352
WebM/VP8 video 357

<option> element, in stickies application form 453

options, geolocation API 198, 201

summary of 207
Who Does What exercise 200, 211

overlays, Google Maps 188

P

palindromes 51
panTo method, map object 204
parameters, function 120

names of 121
passing arguments to parameters 116, 122, 162

parent element

addinlgoaé child element with appﬂf?él@ 80, F

adding child elements to 108
in DOM 100

parseFloat function 423
parselnt function 423
parse method. See JSON.parse method
passing by value 136
passing an object reference to a function 136
paths and arcs in canvas 310, 338
arc method 313-315
drawing a smiley face 344
using arc method and path 343
using arc method to draw a circle 316
using arc method to trace a path 316
using paths to draw shapes 311
pause method
audio object 533
video object 385
PC, setting up server on 231
Phrase-o-Matic application (example) 70

pillar-boxing, video 354

the index

ping pong Web Workers game (example) 484
adding workers 491, 492
BE the Browser exercise 488, 526
pingPong message handler function for worker 486
pixels
accessing in video 392
in bitmap drawing 336
drawing on canvas 281, 306
as presentation, not content 326
processing in canvas scratch buffer 394, 397
processing video pixels and getting them into canvas
for display 396
play button (example)
handler for video booth 377
popping back up when video ends 386
playlist manager, creating 86
adding code to save playlist 105
app used to enter song, click button, and add song to
playlist 102
code to save the playlist 104
displaying playlist on HTML page 97
DOM after song titles are added to playlist 98, 110
Eﬁ%t ing song name from text input element 94

1md AddBdng button click events 89

HTMLS document to hold form and list element for
playlist 87

integrating storage code 106

playlists

creating video playlist 364

implementing for Webville TV (example) 366

populating with song titles using JavaScript array 65,
82

play method
audio object 533
video object 385

plus sign (+)
addition or string concatenation operator 45
string concatenation operator 26

png image format 347
position object 175, 207

coords and timestamp properties 190
positionOptions, Geolocation API 190, 198
postAQuote function (example) 523
poster attribute, <video> element 353, 354

poster property, video object 406
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postMessage method
Web Sockets 539
worker object 484, 511, 512

<p> (paragraph) elements, changing using JavaScript 62
preload attribute, <video> element 354
presentation, separate from content, in canvas 326

previewHandler function (example) 302
calling fillBackgroundColor function 307
updating to call drawText function 330

preview in t-shirt design app, problems with 306
primitive types 40
processkrame function (example) 396

running again 397
processing video frame in canvas scratch buffer 397
processWork function (example) 514, 518
programtheweb.com 271
<progress> clement 547
progressive video 403

properties 132
accessing, changing value, and enumerating 133

adding or deleting at any time lﬁp ag (@) PDF

canvas context object 338
fillStyle property 308

text properties 328
document object 154, 157
element object 158
Geolocation API 190
localStorage, length property 424
new, in CSS3 548
objects as collections of 131
specifying values in JavaScript 308
video object 363
window object 155

pushUnpushButtons helper function 376, 379, 384

putlmageData method, canvas context 397

Q

querySelectorAll method, document object 376, 542
querySelector method, document object 542
Quicktime 371

QUOTA_EXCEEDED_ERR exception 458, 468

@

quotation marks, double. See “ ] under Symbols
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R

radians 316

converting degrees to 317
radio buttons 380, 382
radius parameter of arc method 314
reassignWorker function (example) 514, 518
rectangles, drawing in canvas 338

drawing filled rectangle 292
references, object 136
removeltem method, localStorage object 433, 446
removeStickyFromDOM function (example) 452
repetitive tasks 46
replaceChild method 270
request/response model based on HT'TP 539
reserved words in JavaScript 41
resize ToWindow function (example) 517
response Text property, request object 222
restore method, canvas context 540

rfls?.lm ha M&rcomputations

from Fractal Explorer workers (example) 513
processing in Fractal Explorer (example) 514
receiving results from workers 485, 498
stored in event.data property 485

return statements
in function body 117
functions without 119

RGB color values for pixels, processing video frame data

397,410

rotate method, canvas context 540

\

Safari 20. See also browsers
developer tools for local storage 434
H.264 video format 352
HTMLS support 18
MP4/H.264 video 357
Quicktime player for mp4 video 371

save and restore methods, canvas context 540
Scalable Vector Graphics (SVG) 537
sci-fi effect for video 374, 400, 410



scope, variables 124

scratch buffer, video processing with 390, 393
implementing buffer with canvas 395-398
<script> elements 27
adding to HTML file for call to Twitter JSONP API
322
adding to HTML in <head> or <body> 53
creating and inserting dynamically 263, 267-269
retrieving data with 248-251, 257
script injection 271
specifying in HTMLS 5
scrollMapToPosition function (example) 204
adding to application 205
<section> element 546
security, JSONP and 259

security policy, browsers 244

selectedIndex property, selection form controls 302
how it works 303
<select> element 301, 453

Selectors API 542

selectors, new, in GSS3 548

semicolon (;), ending JavaScript statég@'go PDF
send method, XMLHttpRequest object 221

servers 230
moving to live server 237
problem when moving to live server 242
setting up your own Web server 231

sessionStorage object 460

setAttribute method, element object 158, 274, 275
setting sticky's id to its unique key 450
using to set the class attribute 236, 257, 379, 430
using to set the id attribute 267, 269, 450
using to set the src attribute 267, 269

setEffect handler function, video booth (example) 378,

391

setInterval method, window object 263, 265
using with Web Workers 523

setltem method, localStorage object 418, 421

setTimeout method, window object
timeout parameter of 0 398
using to process video frame data 397

the index

using with Web Workers 523
setupGraphics function (example) 509

setVideo handler function, video booth (example) 378,
387

SGML 9

shadowBlur property, canvas context 335
shadowColor property, canvas context 335
shadowing variables 126

shadowOffsetX and shadowOffsetY properties, canvas
context 335
showMap function (example) 184
creating map and displaying marker for initial location
205
making sure it's called only once 195
single-threaded model, JavaScript 474, 477
breaking down 475

slashes (//), beginning JavaScript comments 39
slow script message 473

<source> element
src attribute 359

ﬂimﬁﬁéjjo> element for each video format

358
special effects
applying to videos 389-391
functions 399, 410
speed property, coordinates object 190, 197
splice method, Array object 449
SQL, Web 543

square brackets ([ ])
accessing object properties 133
and associative arrays 424
creating and indexing arrays 67
using with localStorage 424

squares, drawing on canvas 302
creating with fillRect 290, 292, 304
filling background color of canvas before drawing new
squares 306
pseudo-code for drawSquare function 303
random x, y, and width of squares 308
writing drawSquare function 304
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src attribute
<script> element 53, 218, 249
updating with setAttribute 267
<source> element 358, 359
<video> element 353, 354
src property
audio object 533
image object 333
video object 370
startWorkers function (example) 509, 510

statements 37
ending with semicolon 39

stickies application (example) 418, 428
adding "Add Sticky Note to Self" button 431
adding JavaScript code 430
converting createSticky to use an array 441
creating interface 429
deleting sticky from DOM 452
deleting sticky notes 446
design flaw 436
integrating array-based code 443
rewriting to use an array 440

selecting sticky note to delete 4f5A J:)
updating user interface to specify CQora'g 1945 DF

streaming video 403
technologies for 404

string concatenation operator (+) 26, 45

string expressions 43

stringify method. See JSON.stringify method

strings
accessing and enumerating object properties 133
in arrays 71
as associative array indexes 424
conversions to numbers in expressions 45
converting objects to JSON string format 226
converting to floats with parseFloat function 423
converting to integers with parselnt function 423
creating string representation of an array 441, 467
key/value pairs stored in local storage 418
as objects 159
primitive type in JavaScript 40

receiving from Web Workers with onmessage in event.

data property 485
sending to Web Workers with postMessage 484
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stroke method, canvas context 312
strokeText method, canvas context 328
structure 35, 545

<style> element

adding border to canvas 288
CSS is style standard 9, 31

style property 455

subworkers 523

success handler, Geolocation API 174, 175, 190
SVG (Scalable Vector Graphics) 537

T

table and table-cell layouts 548
target property, event object 451, 485
task monitor on OS X or Windows 520

tasks, sending and receiving data from Web Workers
(Fractal Explorer example) 512

terminate method, worker object 522

textAlign property, canvas context 328

Eem iag [WESt@Kt in t-shirt design app (example) 331

textBaseline property, canvas context 329

text, drawing on canvas 325-332, 338
displaying HTML entities 335
drawText function 345
splitting it into lines 335
text methods and properties in canvas API 328

text <input> element, value property 94
checking whether user entered input 96

Theora video format 357

third-party hosting services 230, 232

this (keyword) 144
adding to movie object (example) 145
questions and answers about 151
using with constructors 147
using with method calls 149, 151

threading. See also Web Workers
adding another thread of control 476
single-threaded model, JavaScript 474
with Web Workers 478, 524



time
Date object, getTime method 442
milliseconds since 1970 442
<time> element 547

timeout option 199, 201
timestamp property, position object 190
timeupdate event 398
title property, document object 157
toDataURL method, canvas object 347
toggle buttons 380, 382
tracking movements 192—-198
form to start and stop tracking 193
transition property 548
translate and rotate methods, canvas context 540
triangles, drawing on canvas 311
true and false (boolean values) 39
try/catch statements, capturing exceptions 458, 468
t-shirt 282. See also TweetShirt Web Application
TweetShirt Web Application (example) 282

adding tweets to <select> eleme 3
adding user interface form to H%Q%ﬁgﬁm ﬁDF

creating application design 297

drawing an image 333

drawing circles 318

drawing squares 304

drawing text 324, 327, 330, 331

filling the background color 306

form for application interface 298

getting tweets from Twitter 322

making image of design to upload and have printed
on shirt 347

requirements and user interface 283

reviewing implementation plan 296

Twitter JSONP API, making call to 322

type attribute
removal from <link> and <script> tags 5
<source> element 359

U

ul.appendChild method 101

undefined values 73
returned by functions without return statement 121

the index

underscore (_), beginning variable names 40, 42
updateSales function (example) 230
updateTweets callback function (example) 323
URL property, document object 157

URLs
callback parameter 254
setting up JSONP URL (example) 267
updating JSON URL to include last report time (ex-
ample) 275
Web Socket 539

work around for browser caching 272

UTTF-8 9, 31

v

value attribute, text <input> element 95

value property, text <input> element 94
value attribute versus 95
values
changing object property values 133
functions as 128, 129
Efjifareer 1
variables
assigning functions to 128
chaining value of 39, 133, 141
comparing to empty string 108
declaring and assigning value 26, 38
local and global 123, 160
naming 40, 42
objects assigned to 136
passing to functions 121
scope of 124
shadowing 126
short life of 125
var keyword 39
vector fonts 329

vector graphics vs. bitmap 336

video 16, 349412
adding format information in the <source> element

359
booth (example) 373
adding special effects 389-391
code to process the video 396
demo unit 374-376
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video, continued methods, properties, and events 363

new HTMLS5 element and API 351
<object> element within 362

partnership with <canvas> element 339, 388

<source> element within 358

getting demo videos ready 383

helper functions 379

implementing video controls 384-386
overview of video processing 392
setEffect and setVideo handlers 378 video object

accessing frame data 396
canPlayType method 368-374
error property 406

load method 385

loop property 385

methods, properties, and events 363
muted property 385

switching test videos 387
video processing using scratch buffer 393
writing special effects 399-404
browser support, determining level of 361, 411
canPlayType method, how it works 369-375
codecs 357, 358
controls' appearance in different browsers 355
Crossword Puzzle 409, 411 pause method 385
error event, using 406 play method 366, 385
errors 405 properties, methods, and events 408
falling back to supported player 362 src property 366, 387
formats 352, 356, 358 volume property 360
and possibility of standardization 360
hosted on the web 403
how <video> element works 353
ideas for further development 407
No Dumb Questions 360, 371

Sharpen Your Pencil exercise A ag PDF V@iﬁfﬁnec ?57

control buttons, toggle or radio 380

implementing playlist 364, 365
western and sci-fi effects 400, 410 W
streaming 403

viewport 354

volume property
audio object 533
video object 360

summary of important points 408 W3G 20
testing for browser support when using code to load WampServer 231
video 368 .
things to watch out for 371 watchld variable (example) 194

using JavaScript with HTML5 23 Watch it!
Webville TV (example) 350 browsers not supporting XMLHttpRequest's onload
building with HTMLS5 technology 350 property 229
designing the playlist 365 deleting all items from local store 435
handler for ended event to go to next video 367 ensuring that server is serving video files of correct
HTMLS page 351 rabbl\i/rlln\;[r]rsl‘atyf?ro?ﬁlcanvas and code run from
implementing getFormatExtension function with 5 ﬁle% /) 3%}7 ’

canPlayType 369 Internet Explorer not supporting Web Workers prior

implementing nextVideo function 367
implementing video playlist 366
integrating getFormatExtension function 370

<video> element

attributes 354, 408
how it works 353
interview with 388

570  Index

to IE10 482
local storage and browser issues with file:// 422
pages served from file://, security restrictions in
Chrome 371
pushing browser over local storage limit 459
Quicktime need to play mp4 video in Safari 371
rapid changes in video support by browsers 411



Ready Bake Code not working in some browsers 104

security restrictions in Chrome preventing running of
Web Workers from file 482

server required to test geolocation code on mobile
devices 179
work around for browsers not supporting XML-
HttpRequest's onload property 241
watchLocation function (example) 194
watchPosition method, geolocation object 190, 192, 194,
207
controlling updates of location 197
too many calls to displayLocation 206
wav audio format 533

web applications
APIs to create 15
examples 22
and HTML5 6, 13
and JavaScript 21, 24
offline 538
what is it 28
WebKit-based browsers 20. See also browsers
HTMLS support 18

the index

support for 422
Web Workers 16, 473-530

adding another thread of control 476

adding workers to pingPong game (example) 491, 492

BE the Browser exercise 488, 526

browsers' support of 482

building explorer for Mandelbrot Set 494

building Fractal Explorer application (example) 503,
509

creating 483

creating and giving tasks to 508

Crossword Puzzle 525, 528

data types that can be sent to workers 484

getting workers started in Fractal Explorer application
510

handling click event to zoom in on canvas in Fractal
Explorer (example) 515

handling errors in workers 522

how they work 478

how workers make your apps faster 500

implementing in Fractal Explorer application 511

importScripts global function 493

managing fractal generations in Fractal Viewer 518

.webm video file format 352, 357 Agag 0 PDF Eﬁ%ﬁ%ﬁ%&m 491

WebM/VP8 video container format 3
web pages vs. web applications 28
Web Platform Installer (Microsoft) 231

web services 213
how 1t works, Mighty Gumball (example) 216
JSONP security issues and 259
keeping an open connection with, using Web Sockets
539
lucky/unlucky service 224
parameters supported 271, 274
receiving JSON data from 233
specifying callback function for 254
using JSONP with 253
using XMLHttpRequest with 220
ways to access, in public APT 271
XMLHttpRequest, cross domain security issues with
244
Web Sharing (Mac) 231
Web Sockets 539
Web SQL 543

Web Storage API 108, 418. See also local storage;
localStorage object

effects on performance 520
limits on 501
processing workers' results in Fractal Explorer 514

ready-baked code for workers' computation of Man-
delbrot Set 504-507
receiving a message from the worker 485
results from workers' computations 513
rewriting pseudo-code to use workers 502
sending a message to the worker 484
Sharpen Your Pencil exercise
potential uses for workers 481
using compact workers 490, 527
subworkers 523
summary of important points 524
tasks for Fractal Explorer workers 512
terminating 522
using importScripts to make JSONP requests 523
using multiple workers to compute Mandelbrot Set
497-500
why workers can't access the DOM 480
writing worker's message handler 486

western effect for video 374, 400, 410

you are here » 571



the index

“Wherever you go, there you are.” (Geolocation example)

192
while loops 46
deciding between for loops and 47
evaluating (example) 48
example in JavaScript 26
if/else statements in 50
white space in JavaScript code 39

width and height attributes

<canvas> element 286
setting using CSS 289

<video> element 353, 354

WiFi positioning 169

window object 154
creating onload event handler for 64, 75, 159
document object property 155
as global object 156, 158
localStorage property 422
location property 347
onload property 64, 156
properties and methods 155
setInterval method 155, 265

onerror property 522
onmessage property 485
postMessage method 484
subworkers 523
terminate method 522

X

XHTML 9, 536
problems with 11
XML
JSON versus 226, 271

SVG graphics 537

uses of XHTML for 536
XMLHttpRequest object 220, 239

accessing response text 222

cross-domain requests, security issues with 244, 277

Crossword Puzzle 278, 280

Fireside Chat with JSONP 260

interview with 225, 240

Level 2 240

onload handler function 229

uests made by workers 491

setTimeout method 155, 397 Ap ag 9) PDF Enqhalﬂmp data with 233

windows
adding info window for Google Maps marker (ex-
ample) 187
fitting canvas to browser window in Fractal Viewer
(example) 517
Windows systems
installing web server on 231
making sure server is serving video with correct
MIME type 371
task monitor 520
worker object. See also Web Workers
close method 522
creating 483
creating and using multiple 491, 492

572  Index

server required for use of 230
when to use 246, 277
work around for browsers not supporting Level 2 241

Z

zooming in on canvas in Fractal Viewer (example) 515



getting to know HTML5

* X
+ Colophon

All interior layouts were designed by Eric Freeman and Elisabeth Robson.
Kathy Sierra and Bert Bates created the look & feel of the Head First series. The book was produced using
Adobe InDesign CS and Adobe Photoshop CS. The book was typeset using Uncle Stinky, Mister Frisky
(you think we’re kidding), Ann Satellite, Baskerville, Comic Sans, Myriad Pro, Skippy Sharp, Savoye LET,
Jokerman LET, Courier New and Woodrow typefaces.

Interior design and production all happened exclusively on Apple Macintoshes—two Mac Pros and two
MacBook Airs to be precise.

Writing locations included: Bainbridge Island, Washington; Portland, Oregon; Las Vegas, Nevada; Port of
Ness, Scotland; Seaside, Florida; Lexington, Kentucky; Tucson, Arizona; and Anaheim, California. Long
days of writing were powered by the caffeine fuel of Honest Tea, GT's Kombucha, and the sounds of Sia,
Sigur Ros, Tom Waits, OMD, Phillip Glass, Muse, Eno, Krishna Das, Mike Oldfield, Audra Mae, Devo, Steve
Roach, Beyman Brothers, Pogo, all the people at turntable.fm, and a heck of a lot more 80s music than

you'd care to know about.

you are here » 573



Don't you know about the web T]ﬁs isn't gOOdbye

site? We've got answers to some Bri brai ¢
of the questions in this book, ring your brain over to

guides o how to do more and wickedlysmart.com

daily updates on the blog from
the authors!




	Table of Contents
	How to use this book: Intro
	Who is this book for?
	We know what you’re thinking.
	And we know what your brain is thinking
	Metacognition: thinking about thinking
	The technical review team
	Acknowledgments

	1 Getting to know HTML5: Welcome to Webville
	Upgrade to HTML5 TODAY!
	Introducing the HTML5-o-Matic, update your HTML now!
	You’re closer to HTML5 markup than you think!
	HTML5 Exposed
	Would the REAL HTML5 please stand up...
	How HTML5 really works...
	Who Does What?
	Your First Mission: Browser Reconnaissance
	What can you do with JavaScript?
	Writing Serious JavaScript
	Writing Serious JavaScript Revisited...
	Bullet Points
	Exercise Solutions

	2 Introducing JavaScript and the DOM: A Little Code
	The Way JavaScript Works
	What can you do with JavaScript?
	Declaring a variable
	How to name your variables
	Getting Expressive
	Doing things over and over...
	Make decisions with JavaScript
	Making more decisions... and, adding a catchall
	How and where to add JavaScript to your pages
	How JavaScript interacts with your page
	How to bake your very own DOM
	A first taste of the DOM
	HTML5 is from Mars, JavaScript is from Venus
	You can’t mess with the DOM until the page has fully loaded.
	So, what else is a DOM good for anyway?
	Can we talk about JavaScript again? Or,how to store multiple values in JavaScript
	The Phrase-O-Matic
	Bullet Points
	Exercise Solutions

	3 Events, handlers and all that jazz: A Little Interaction
	Get ready for Webville Tunes
	Getting started...
	But nothing happens when I click “Add Song”
	Handling Events
	Making a Plan...
	Getting access to the “Add Song” button
	Giving the button a click handler
	A closer look at what just happened...
	Getting the song name
	How do we add a song to the page?
	How to create a new element
	Adding an element to the DOM
	Put it all together...
	... and take it for a test drive
	Review—what we just did
	How to add the Ready Bake Code...
	Integrating your Ready Bake Code
	Bullet Points
	Exercise Solutions

	4 JavaScript functions and objects: Serious JavaScript
	Expanding your vocabulary
	How to add your own functions
	How a function works
	Anatomy of a Function
	Local and Global Variables
	Knowing the scope of your local and global variables
	Oh, did we mention functions are also values?
	Did someone say “Objects”?!
	How to create an object in JavaScript
	Some things you can do with objects
	Let’s talk about passing objects to functions
	Objects can have behavior too...
	Meanwhile back at Webville Cinema...
	Adding the “this” keyword
	How to create a constructor
	How does this really work?
	Test drive your constructor right off the factory floor
	What is the window object anyway?
	A closer look at window.onload
	Another look at the document object
	A closer look at document.getElementById
	One more object to think about: your element objects
	Bullet Points
	Exercise Solutions

	5 Making your HTML location aware: Geolocation
	Location, Location, Location
	The Lat and Long of it...
	How the Geolocation API determines your location
	Just where are you anyway?
	How it all fits together
	Revealing our secret location...
	Writing the code to find the distance
	How to add a Map to your Page
	Displaying the Map
	Sticking a Pin in it...
	The other cool things you can do with the Google Maps API
	Can we talk about your accuracy?
	“Wherever you go, there you are”
	Getting the app started
	Reworking our old code...
	You’ve got some Options...
	The world of timeouts and maximum age...
	Don’t Try this at Home (Pushing Geo to the Limit)
	Let’s finish this app!
	Integrating our new function
	Bullet Points
	Exercise Solutions

	6 Talking to the web: Extroverted Apps
	Mighty Gumball wants a Web app
	A little more background on Mighty Gumball
	So how do we make requests to web services?
	How to make a request from JavaScript
	Move over XML, meet JSON
	A quick example using JSON
	Writing an onload handler function
	Displaying the gumball sales data
	How to set up your own Web Server
	Impressing the client...
	Reworking our code to make use of JSON
	Moving to the Live Server
	It’s a cliffhanger!
	Remember, we left you with a cliffhanger? A bug.
	What Browser Security Policy?
	So, what are our options?
	Meet JSONP
	But what is the “P” in JSONP for?
	Let’s update the Mighty Gumball web app
	Step 1: Taking care of the script element...
	Step 2: Now it’s time for the timer
	Step 3: Reimplementing JSONP
	We almost forgot: watch out forthe dreaded browser cache
	How to remove duplicate sales reports
	Updating the JSON URL to include the lastreporttime
	Bullet Points

	7 Bringing out your inner artist: The Canvas
	Our new start-up: TweetShirt
	Checking out the “comps”
	How to get a canvas into your web page
	How to see your canvas
	Drawing on the Canvas
	Failing gracefully
	TweetShirt: the Big Picture
	First, let’s get the HTML in place
	Now, let’s add the <form>
	Time to get computational, with JavaScript
	Writing the drawSquare function
	Add the call to fillBackgroundColor
	Meanwhile, back at TweetShirt.com...
	Drawing with Geeks
	Breaking down the arc method
	A little taste of using the arc
	I say degree, you say radian
	Back to writing the TweetShirt circle code
	Writing the drawCircle function...
	Getting your tweets
	Canvas Text Up Close
	Giving drawText a spin
	Completing the drawText function
	A quick test drive and then LAUNCH!
	Bullet Points
	Exercise Solutions
	TweetShirt Easter egg

	8 Not your father’s TV: Video...with special guest star “Canvas”
	Meet Webville TV
	Plug that set in and test it out...
	How does the video element work?
	Closely inspecting the video attributes...
	What you need to know aboutvideo formats
	How to juggle all those formats...
	Your Next Mission: Video Reconnaissance
	I was told there would be APIs?
	A little content “programming” on Webville TV
	Implementing Webville TV’s playlist
	So what’s up with that event handler code?
	How to write the “end of video” handler
	How the canPlayType method works
	We need your help!
	Step inside the booth, let’s take a look...
	Unpacking the Demo Unit
	Inspecting the rest of the factory code
	The setEffect and setVideo handlers
	And here are the helper functions
	Getting our demo videos ready
	Implementing the video controls
	Taking care of a loose end...
	Switching test videos
	It’s time for special effects
	The FX plan
	Time to get those effects buttons working
	How video processing works
	How to process video using a scratch buffer
	Implementing a scratch buffer with Canvas
	Writing the code to process the video
	How to create the buffer
	How to process the buffer
	Now we need to write some effects
	If only it were a perfect world...
	How to use error events
	Where can you go from here?
	Bullet Points
	Exercise Solutions

	9 Storing things locally: Web Storage
	How browser storage works (1995 - 2010)
	How HTML5 Web Storage works
	Note to self...
	Were Local Storage and the Array separated at birth?
	Getting serious about stickies
	Creating the interface
	Now let’s add the JavaScript
	Completing the user interface
	We need to stop for a little scheduled service
	Do-It-Yourself maintenance
	We have the technology...
	Reworking our app to use an array
	Converting createSticky to use an array
	What needs to change?
	Putting it all together
	Deleting sticky notes
	The deleteSticky function
	How do you select a sticky to delete?
	How to get the sticky to delete from the event
	Delete the sticky from the DOM, too
	Update the user interface so we can specify a color
	JSON.stringify, it’s not just for Arrays
	Using the new stickyObj
	Test drive sticky note colors
	Don’t Try This at Home (or Blowing Up Your 5 Megabytes)
	Now that you know localStorage,how are you going to use it?
	Bullet Points
	Exercise Solutions

	10 Putting JavaScript to work: Web Workers
	The Dreaded Slow Script
	How JavaScript spends its time
	When single-threaded goes BAD
	Adding another thread of control to help
	How Web Workers work
	Your first Web Worker...
	Writing Manager.js
	Receiving messages from the worker
	Now let’s write the worker
	Virtual Land Grab
	How to compute a Mandelbrot Set
	How to use multiple workers
	Let’s build the Fractal Explorer app
	Ready Bake Code
	Creating workers, and giving them tasks...
	Writing the code
	Getting the workers started
	Implementing the worker
	Back to the code: how to processthe worker’s results
	Fitting the canvas to the browser window
	The anal-retentive coder
	IN THE LABORATORY
	Bullet Points
	Exercise Solutions

	Appendix: The Top Ten Topics (we didn’t cover)
	#1 Modernizr
	#2 Audio
	#3 jQuery
	#4 XHTML is dead, long live XHTML
	#5 SVG
	#6 Offline web apps
	#7 Web Sockets
	#8 More canvas API
	#9 Selectors API
	#10 But, there’s even more!
	The HTML5 Guide to New Construction
	Webville Guide to HTML5 Semantic Elements
	Adding style to your new construction with CSS3
	Webville Guide to CSS3 Properties


	Index
	Colophon
	This isn't goodbye

