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1 ABOUT THIS TUTORIAL 4

1 About this Tutorial

1.1 Whatis it about?

We’'re now in the year 2007 and the Firefox web browser is ont@imost used
applications worldwide. From my point of view it's a fantasphilosophy behind
this web browser, because it's not just another open souojeqh. This application
let you build extensions which can get full control over thieole browser and all
it's behaviors and don't forget about the fact that extemsitnormally) are fully
platform independent.

Unfortunately mostly every time when I've talked to devedogp even if these guys
where really good at their job, they've got now clue of howeffox extensions
are built, they just exist and are useful. This was the poiménwl said to myself,
that I've to change this situation and give the world a took&sily getting into
programming such extensions.

1.2 Whatis it not about?

This tutorial will not show you advanced stuff on this topic because for this there
are some books out there which show you also that things andl fiad most
information you need very easy on the Internet.

1.3 Skills you need

I'll try to explain everything as clearly as possible, so inthit should be under-
standable by everyone who has a little bit of a technical ¢pamknd but for sure
it's a benefit if you have at least some basic knowledge instaifg and XML.

1.4 Information and License

All the content is originally written by my (Sven Vetsch) attis document was re-
leased under the the "Creative Commons Attribution-Nonoemcial-Share Alike
3.0" license fitt p: // creati vecommons. or g/ | i censes/ by- nc- sa/ 3. 0/).

HOE

Every listening in this tutorial was tested with Firefox 26 on a Xubuntu 6.10
(Edgy Eft).

(cc) ®OO Sven Vetsch / Disenchant
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2 FIREFOX EXTENSIONS EXPLAINED 5

2 Firefox Extensions explained

2.1 Why does nobody know how to do it?

As I've already wrote, the Firefox web browser is one of thestnmportant appli-
cation in the world and especially because of this, it’s \aiffycult to understand,
why that only a few people know how to program extensionsHimrweb browser.
You'll see, that it's not about rocket science at all and yan build simple "Hello
World” extensions in about five minutes. From my point of viga/really because
there are as far as | know not even one good resource on howrtoasth this,

there are only online articles, books and so on which stamsttly with stuff you

probably never need if you only want to write very easy extamswhich for ex-
ample can automate things in the web for you. All in all, we saw that there’s
nothing out there on how to build basic Firefox extensiongtile time. This is

exactly what you'll learn by reading this paper.

2.2 Interaction with the Web browser

The extensions which are installed in Firefox always hallectintrol over the web
browser and can do anything, the browser is able to do, youldhme aware of
this at any time. The installed extensions are running insthealled "chrome”,
which means that these are authorized to do (nearly) whattleeg want to do.
Such extensions can for example change the layout of the vegksbr (there exist
special "extensions” for that kind of stuff which are call€demes), modify ac-
tions like popping up a message when you try to access a pnededite, sending
XMLHttpRequests (XHR) to any domain and get the responseamsan exten-
sion can even open sockets, read/write files, so you see taagally mighty and
you should really not install all extensions you think arst jcool to have.

2.3 File Structure

Firefox Extensions have a more or less predefined file streigthich you can find
in nearly every extension you're looking at. Following yibdind the structure
we’ll need for this tutorial but in bigger extensions youilhd some more directo-
ries.

example.xpi (this is the extension itself)

/install.rdf
/chrome.manifest
/chrome/

(the following two directories will be packed in a *.jar ared)
/content/*
/skin/*

(cc) ®OO Sven Vetsch / Disenchant
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3 THE MAIN COMPONENTS 6

| think this is now also a good time to take the magic from thetagious *.xpi files.
These files are just ZIP archives which contain the file stimectiescribed above
and nothing more, so next time you download a Firefox extengust unpack it
and have a look what'’s in there and when you find a *.jar filep @st unpack it
and you'll see that it’s nothing special at all. So you seerdls no compilation or
whatever, you just have your code, images and so on and dliostuff will be
packed into archives.

3 The Main Components

In this section I'd like to talk about the main technologiekieh can and will be
used in Firefox extensions.

3.1 XML/ XUL

At least in the last few years everyone who had to develop songewhich needs
some kind of structured data (for example configuration )filbased it on the so
called Extensible Markup Language (XML).

Listing 1: A simple XML example of a user database

1 <?xml version="1.0" encoding="1S©G8859-1"?>
2 <USERDATABASE-
3 <USER-
<ID>1</ID>
<NAME>Mickey Mouse</NAME>
<PASSWORDaNeas|pW4uk/PASSWORD
</USER>
<USER-~
<ID>2</ID>
10 <NAME>Donald Duck</NAME>
u  <PASSWORDsO0m3thingS3cret&/PASSWORD
12 </USER>
13 </USERDATABASE-

© © N o o »

For Firefox extensions, we need also XML but not for havindee® to store data
to read them out of it as usual, here we use it in the form of thXJser Interface
Language (XUL) which is used to describe the graphical usterface (GUI) for
our extension. Later in this tutorial in the section "5 Quadtistarted with XUL”"
at page 8, we will play around with XUL and believe me, aftegayou’ll never
create a GUI anymore with something else.

3.2 Javascript

Beside XUL, Javascript is the most important component wewse in an ex-
tension because it give us the possibility to create actionsur GUI and also

(cc) ®OO Sven Vetsch / Disenchant
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3 THE MAIN COMPONENTS 7

creates all the events in the background. Javascript isdblkebd of every Fire-
fox extension and everything we program, will be in this laage. Against what
many people think, for this extensions we don’t use any higyell programming
languages like Java or C++, it’s just Javascript all the time

Listing 2: Just a Javascript example which displays a meskag

1<script type="text/javascript®
2 alert("Hello World!");
3 </script>

Also for Javascript we’'ll have a whole section ("6 Let’'s plajth Javascript”) in
this tutorial at page 21, where we will have a look at the migfthis scripting
language.

3.3 CSS

Cascading Style Sheets or better known under the abb@vidfiSS” is a tech-
nology, which will be used mainly in the web for defining thgdat of a website
without having a direct connection to the site’s contentu Yiaight ask now, why
we should use CSS because we already have XUL which is rabpoiisr the
layout and the design of our extensions. This is a good qurebtit there is a sim-
ple answer; It's because some stuff are much easier to @ealth CSS than with
XUL and there are also stuff we can’'t do with XUL. On the othandl, XUL has
advantages which are not present in CSS, so for exampleroMyL we have the
possibility to interact with the Javascript because CSSas mever designed for
having something to do with all other code which’s used ingpplication the CSS
is in. Overall we can say, that XUL defines the basic layouhefGUI and CSS
does the fine tuning like colorize the background, definimg@nd so on.

3.4 Other Components

Here I'll show you some more components which can be useddfdx extensions
but we won't go too deep into this components to make thischiasorial as easy
as possible to understand.

e Resource Description Framework (RDF)
aaaaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaaaaa admaEEEEEEERnAaaa
aaaaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaadaa acmaEEEEEEEE@Aaaa
aaaaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaaaaa aAdmaEEEEEERERnAaaa
aaaaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaaaaa admaEEEEERERAaaa
aaaaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaaaaa adcmaEEEEEEEE@Aaaa
aaaaaaaaaaaaa

e Cross Platform Component Object Model (XPCOM)
in the section 9.1 XPCOM” at page 2aaaaaaaaaaa aaaaaaaaaaaaa aaaaaaaaaaaaa

@ @@@ Sven Vetsch / Disenchant
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4 THE DOM TREE 8

daaaaaadaaadaaa aaadaadaddadd aadaddaaddadda adcedemaaaaamaaaa
ddaaaaaaaaaaa aadaaaaaaadaa aaaadaaadadaa adddawamamaaad
daaaaaaaaaaaa aaadaadaddadad aadaddaaddadaa academaaaaamaaaa
ddaaaaaaaaaaa aadaaaaaaadaa aaaadaaadadaa adddawamamaaad
daaadaaaaaadaaa aadaadadaaadada aaaaaaaaaadaaa

4 The DOM Tree

Something we will work with all the time, when we work with Efox extensions
and also with many other things which have something to db XNIL is the so
called Document Object Model (DOM). This is just what we attg know from
the XML structure we've seen in the listing at page 6. In thentiomed exam-
ple for example we have the so called "root element” whiclstsxalways only
once. In the example, this root element is "USERDATABASETtek this root el-
ement we have other so called "nodes” in there. On the nexislldevel we've got
"USER” and again a level deeper in this tree structure wete’tp”, "NAME”"
and "PASSWORD”. Now there are different ways to call a speaifilue out of
this structure and | don’t want to describe those now butdadlgi because it's as
| already wrote before a tree structure and so we can walkigjtrohis tree to our
value. For example if we would like to get the name of the ugén the value 1D
equal 1, our way is as described below:

USERDATABASE > USER > ID-> Mickey Mouse

Because you can’t know who is the user with the ID equal 1, yaxeHor ex-
ample to check trough all possible users until you find thead’ng looking for.
This might sound as a huge performance issue but it's ndyieetause you have
always to search for information in a data structure, inddpaet if it's a database
or a XML file. In a DOM tree we've got the advantage, that we tdrave to
go into all entries because if we have for example not onlyaubat also cars in
our XML file, but we're looking for a name of a user, then we camnitl the data
we've go through for our search already on the second levitleothree and so we
can become more specific at any level of the tree. Becausexdonme XUL and
XHTML are based on XML and so theiy’re accessible over the Dibdd, we can
get every value out of it and also change stuff on the fly. Vi such stuff later
in the section "6.4 Accessing the DOM Tree” at page 23, whelnewdving into
the Javascript stuff.

5 Getting started with XUL

Now I've talked too long anyway about all the things arounis fhirefox exten-
sions, now let’'s go and start developing.

@ @@@ Sven Vetsch / Disenchant
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5 GETTING STARTED WITH XUL 9

5.1 Commentin XUL

Even if XUL is not really a language, more another way of howge XML, we've
got the possibility also in XUL to comment our code. Becatisenearly similar
to XHTML, you can comment your code simply by using:

<l— your comment >

5.2 XUL Basics

OK, let's go, below you'll see our first XUL file, just create &efivith this content
and call it something likenyXulFile.xul

Listing 3: Our first XUL file

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

3 Yes, this is our first XUL file.

4 <l—— and this is just a comment—>

5 </window>

Now you can give it a try and open it in your Firefox; You'll seething unless
you're having a look into the source code, there you'll findrgthing we've written
in our XUL file. Now you might ask why our text "Yes, this is ourdi XUL file.”
will not be displayed because you might have expected totssepart and the
comment will be hidden but now you can see nothing else thdard Ipage. Think
back when | wrote, that XUL is based on XML and as you might kn&ML has
to be well formed, which means that it has to be%60rrect. Don’t worry, | didn’t
give you code which’s not correct but in XML we don't have tiggnwhich are not
covered by a tag and so also this text needs to be in betweerlotags. In XUL
we've got the "description” tag for just displaying text, dmange your source code
to the one below:

Listing 4: Our XUL file with a description tag
1 <?xml version="1.0" encoding="ise-8859-1" 7>
2 <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”
3 <description>
4+ Yes, this is our first XUL file.
5 </description>
6 <!l—— and this is just a commemnt—>
7 </window>

So, let’'s open it again in your Firefox and you'll see, thasttime our text will
be displayed. This was your first step on your way to devetppimefox exten-
sions. Now have a look at the other two tags we've got in ourecdidst we've

(cc) ®OO Sven Vetsch / Disenchant
BY NC SA

http://di senchant. ch



5 GETTING STARTED WITH XUL 10

got the XML tag. This part of the code is called "XML prologuahd covers in-
formation which will be used when the XML is used or betteedity say parsed.
In our example, there are not much information in it, for noe'we got just the
first attribute "version” which as you possibly expect stafor the XML version

which was used in the XML document and the second one alsomtioezd a big

explanation, it's the encoding which was used and shouldseel when parsing
the file. Then we also have the "window” tag which you mightéalready seen
is at the beginning and the end of our file and so if we think liadke section "4
The DOM Tree” at page 8, we can see that the window tag is thestement. In

this root element, we define the so called "XML namespaceighothe attribute
"xmlns”. Through this namespace definition, the parser ltwat this file is a
XUL document. Now you've learned the very basics on XUL and'gmhopefully

ready to dive deeper into it.

5.3 Add a first Style to you XUL Document

In our first XUL experiment we displayed a short they on a plaa$ge and it looked
very ugly, so let's make it at least a little bit better. Judtl ahe following to our
XUL file and open it once again in your Firefox web browser:

<?xm - styl esheet href="chrome://gl obal /skin" type="text/css" ?>

Listing 5: XUL file with style

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome://global/skin”
type="text/css”

s <window xmlns="http ://www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <description

s Yes, this is our first XUL file.

6 <l/description>

7 <l—— and this is just a commemnt—>

s </window>

As you can see, it looks still ugly but we've added some styl®de more exact,
we've added the default style of Firefox and as you can see fine attribute "type”
it's a CSS file, which you can also access by navigatht@me: / / gl obal / ski n
with your Firefox.

5.4 Boxes and Textboxes

I've already told you in section "3.3 CSS” at page 7, that XdLmianly for two
things, first for build an interface between the GUI and th&deript code and sec-
ondly it will be used for create the basic layout. The secowidtfds exactly what
we’re going to do now.

(cc) ®OO Sven Vetsch / Disenchant
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5 GETTING STARTED WITH XUL 11

For example have a look at the following code and also try ittousee the re-
sult you'll get in your Firefox.

Listing 6: XUL file with a textbox

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

3 <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <description

5 Text

6 </description>

7 <textbox id="textboxl1l” />

s </window>

Here we've got once more a new tag which’s called "textboxd &wen if you
didn’t had a look at it in your web browser, it's clear what gt it just creates
a textbox. Unfortunately the textbox is much too big and hoould it for ex-
ample be possible, to place it at the right side of the desonp So, now you
really have to take care because right before I've talkediatextboxes and now
we come also to boxes but this boxes are really different frextboxes because
now we're going to doing some basic layout stuff and this taéldone in with two
different box tags. OK, this is only a half-truth becauses tiwo tags are "hbox”
and "vbox” and these are just abbreviations fox orient="hori zontal ">
and<box orient="vertical "> soif we're correct, we've to say it's only one tag
which’s "box”.

Of course we're lazy and we’'ll use the abbreviations, sodtg with one of the
two box tags and let's do an example with it, based on our wedikn XUL file.

Listing 7: XUL file with box

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

s <window xmlns="http ://www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <hbox>

s <description>

6 Text

7 <ldescription>

s <textbox id="textbox1” &

9 </hbox>

10 </window>
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5 GETTING STARTED WITH XUL 12

As you can see in your Firefox, now the textbox is much smalihet they are also
on the right side of the description text. This happens bexdhe box element
will group all elements which are in it and adjust them in tei@mple horizon-

tal because of the hbox. On default, everything is adjustrtical but you can

change this behavior globally in your XUL document by adding attribute ori-

ent="horizontal to the window tag.

5.5 Spacers

With the box(es) tag(s) we've done our first real layout stith XUL but at the
moment everything is on the upper right corner of the windod as already men-
tioned it would be for example interesting to place our dpsion and the textbox
in the center of the window. This is exactly what we’re goioglo in this section,
again with a new tag which'’s this time "spacer”.

In the following example code I've placed two spacers, jusieha look at it in
your Firefox again.

Listing 8: XUL file with spacers

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome://global/skin”
type="text/css”

s <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <spacer flex="1" />

5 <hbox>

6 <description>

7 Text

8 </description>

9 <textbox id="textboxl1l” &

10 </hbox>
u <spacer flex="1" />
12 </window>

Now, let's play a little bit with the flex attribute before weally have a look at this
spacers. For example let one of the both flexes equal to 1 arldesether to 2 or
any other value you'd like.

As you've probably already seen, if both flex attributes ia #pacer element are
equal to 1 then the description and the textbox will be in the ({sual) vertical
center of the screen and if you change one of these to 2 youegathat it's pro-
portional, which means that if both flex attributes of thecgpa are set to 1000 it's
the same as when both are set to 1 but if one is set to 1 and thetoth, the first
one will use only 1/3 of the space which is not used by the l@stlements (the de-
scription and the textbox) itself and the other spacer aket2/3 of this space. For
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5 GETTING STARTED WITH XUL 13

example now you can as described in section "5.4 Boxes antthdess” at page
10, change the orient attribute of the window element to izomtal” and you'll
see that now you've got the same effect as before but hogkant not vertical.

5.6 Buttons

The next step is now to add a button into our XUL file. Buttores\ary important,
because you'll use them most of the time when you need a giglleiment in the
GUI for starting an action like sending data, call a functeomd so on. As you
might expect, the element’s tag is "button” and so let usaliyeadd a button to
our XUL file.

Listing 9: XUL file with a button

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

3 <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <spacer flex="1" b

s <hbox>

6 <description>

7 Text

8 </description>

9 <textbox id="textboxl1l” &

10 <button label="Click Me” />
un  </hbox>

12 <spacer flex="1" &

13 </window>

As you can see, there’s now a button on your screen which&lddbwith "Click
Me” trough the attribute "label”. At the moment this buttooe$ nothing but later
in section "7 Interacting with XUL" at page 27, we will add actian to this button
SO stay curious.

5.7 Tables

Now we come to a very important XUL element which’s calledidgrand this
element will create a table just as we know it from appliaadidike Excel. Let's
have again a look at an example before we start discussing tdiges.

Listing 10: XUL file with a table

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

3 <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

(cc) ®OO Sven Vetsch / Disenchant
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5 GETTING STARTED WITH XUL 14

<hbox>
<spacer flex="1" b
<grid >
<columns>
<column id="descriptions” &
<column id="textboxes” />

© o N o U »

10 </columns>

11 <Irows>

12 <row>

13 <description value="Text 1" ¥
14 <textbox id="textboxl1l” &

15 </row>

16 <row>

17 <description value="Text 2" #
18 <textbox id="textbox2” &

19 </row>

20 </rows>

21 </grid>

2 <hbox>

23 <button label="Click Me” /&
24 </hbox>

s <spacer flex="1" b

26 </hbox>

27 </window>

Looks much better now and this time we've got five new elemantknot just one
and I've also made some other small changes in the code,sbdee a look at it.

e grid
As I've already written before, the grid element is to set uplde. Every-
thing between the grid opening and the grid closing tag shoelin the form
of a table. You'll see what | mean with having a look at the offoair table
elements.

e columns
This element just starts/ends the section in which you cdimel¢he used
columns. You should take care about the name "columns” secthere’s
also an element called "column” and this is something deffier but it's de-
scribed just below.

e column
The id attributes we've got here have nothing to to with whatean see
afterwards in the GUI but in the column element we can giveasto all
of the columns for a better usability and to interact with ioeles easier but
it has as already said nothing to do with the stuff we’ll seerafards in the
web browser. Anyway, if you've defined some of these elemewis should
have as many elements in every row.
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5 GETTING STARTED WITH XUL 15

® OWS
This is the same as the columns element but this time it deffreestart/end
of the rows for the table.

e row
In here you can define what should be on each row in each colimmour
example we've got on the first row in the first column a deswiptith the
value "Text 1” and in the second column we've got a textboxe there is
a row closing tag and then there’s once more a row elementfimidg the
second row. You can put nearly everything in all this cellschtare defined
by column and row elements.

You might wonder why I've defined a second description antbtex this is just
to see the effect of the table. The I've also changed the igiiscr elements from
the form<descriptioxTexi/descriptiorr to <description value="Text"¥. This is
exactly the same but it's easier to keep the overview anéeg's to write anyway.

Now you can also define tables in XUL and make things lookirigast a little bit
better once more.

5.8 Groupboxes

Perhaps you've already seen some Firefox extensions, waioh a configuration
interface and there are different kind of options which aredbred and so it looks
like one group of options. Now we’ll do exactly that with tHement "groupbox”.
As usual, first have a look at an example:

Listing 11: XUL file with a groupbox

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

s <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <hbox>

s <spacer flex="1" b

6 <groupbox>

7

8

9

<grid>
<columns>
<column id="descriptions” %

10 <column id="textboxes” &
1 </columns>
12 <rows>
13 <row>
14 <description value="Text 1" %
15 <textbox id="textboxl1l” A&
16 </row>
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5 GETTING STARTED WITH XUL 16

17 <row>

18 <description value="Text 2" %
19 <textbox id="textbox2” b

20 </row>

21 </rows>

22 </grid>

23 <hbox>

24 <button label="Click Me” />
25 </hbox>

26  </groupbox>

27 <spacer flex="1" b

28 </hbox>

29 </window>

This does look much better than the examples before, doi®nitthink | don'’t
have to really say more about the groupbox element becauseayosee yourself
what effect it has. It just makes a border around all the efgmbetween the
start/end of the groupbox section.

5.9 Overlays and Menus

We can see, that our code grows and grows and as you can exyectin smaller
project you'll running in the problem, that you'll lose theesview and because of
this, XUL knows so called "overlays”. With this overlays yoan split your layout
into different ones, so you can for example have one ovedaydur right-click
menu, one for your configuration interface, one for the majliaation and so on.
It's not so easy to become familiar with overlays but thisl wellly help you to
write well arranged and structured XUL applications aneféix extensions. Let’'s
have once more a look at an example source code which cotitisrigne a menu
which’s also something very important (we aware that we neediles this time).

This is our main XUL document.

Listing 12: XUL overlays imenu.xul

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome://global/skin”
type="text/css”

s <window xmlns="http ://www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <?xul—overlay href="menuOverlay.xul”?>

5 <menubar>

6 <menu label="The Menu*

7 <menupopup>

8 <menu label="Menul”
9 <menupopup>
10 <menuitem label="Menul — Item1” />
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5 GETTING STARTED WITH XUL 17

11 <menuitem label="Menul — Item2” />
12 </menupopup>
13 </menu>

14 <menuseparator />
15 <menu id="menu2 >
16 </menu>

17 </menupopup>

18 </menu>

19 </menubar>

20 </window>

This is the overlay XUL document.

Listing 13: XUL overlays imenuOverlay.xul

1 <?xml version="1.0" encoding="ise-8859-1" 7>
2 <overlay xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”
<menu id="menu2’ label="More">

3

4 <menupopup>

5 <menu label="0S">

6 <menupopup>

7 <menuitem label="GNU Linux” />
8 <menuitem label="Mac 0OS” &

9 <menuitem label="Windows” />
10 </menupopup>

1 </menu>

12 </menupopup>
13 </menu>
1 </overlay>

Now start the filanenu.xuin your Firefox web browser and you should get some-
thing like the following:

Menul |

Windows
1: An overlay menu in action

So, let's dive into the source code and have a look at all tkealements we've
got here.

e menubar
This is something like the root element for the whole docunierm this one
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5 GETTING STARTED WITH XUL 18

is only for menus. Everything what has something to do witheammhas to
be between a starting and an ending menubar tag so that ther gan see
that it is a menu.

e menu
The menu element creates a new menu start entry, like in @mgbe<menu
label="The Menu?. If you put there a second menu element in the same
menubar section, there will be a second start entry disglaleectly on
the right side of the first one. One such menu will be loadedfraut the
file menuOverlay.xuthrough an overlay but we'll discuss that later in this
section.

e menupopup
As you can see, when you click on then menu in our example anguh
your mouse cursor over the entry "Menul” at "More”, a new méawve! will
be displayed. This is the effect, the menupopup element Yas.can also
add more new menus through "menu” elements into a menupopdz@
you can make menus as deep as you'd like.

e menuitem
Now here’s the most important element for menus, with "memf we
finally add the entries we would like to have in our menu.

e menuseparator
This is just a separator which displays a horizontal linevieen the last and
the next menuitem element.

e overlay

As already explained, an overlay document is a file which eaimtduded in
other XUL documents to split the layout into different fild$ere exist also
overlays directly form Firefox, so that we can for exampld adr own menu
entry into one of the standard menus. The overlay elemertdd to show
the parser that everything between the opening and endieidagvelement
is part of it and has to be included in the element which hasestgd the
include of the overlay.

So, now you know the new elements which I've used in the exasnghd we can
go ahead. First, it's very important that you understandf thenu.xulincludes
menuOverlay.xuhnd because of thafhenuOverlay.xuheeds for examplao win-
dow element because this is already open at the place wheitelie included but
instead of the window element, an "overlay” element is neede

Let's have a better look on how overlay documents will beudded. Inmenu.xul
we've got<?xul-overlay href=fenuOverlay.xtiP> which means that the docu-
mentmenuOverlay.xuhas to be available for including as an overlay but at this
time, nothing will be included. Now have a look at the place where our oyerla
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5 GETTING STARTED WITH XUL 19

will be included. This happens at the elementienu id="menu2%</menw but
you might wonder why exactly there because we have no fumaicsomething
which looks like one which will be used for including overgayl he simple trick is
that you have the "id” attribute for all elements and theywdtidoe unique, not only
for includes, also for working with the DOM tree, like we wilb it in the section
"6.4 Accessing the DOM Tree” starting at page 23. So when we hdook at the
documentmenuOverlay.xulwe can findkmenu id="menu2” label="More* and
this element has just the same id as where we includeniténu.xul So you see,
just define which overlays should be ready for include theththan define an el-
ement just in your main document which is the same as in yoerl@y document
and then it will be included there.

Hope you get the point on how to use overlays because it'$yreabl to work

with such and it will make your life easier during developiRgefox extensions
and depending on what you'd like to program, you have to usenthnyway for
interacting with the Elements you've go already in the weaiwser.

5.10 Combine XUL and CSS

In the section "3.3 CSS” at page 7, I've already describedatv@tS is and now
we’re going to use it in combination with XUL for getting thegsibility to really
design the GUI for our extensions.

We will start again with a code example so we’ll create agaia files just like
when we worked with the overlay before but this time it's for onain XUL doc-
ument and for the CSS file.

Listing 14: XUL and CSS kulWithCss.xul

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome:// global/skin”
type="text/css”

3 <?xml-stylesheet href=XulWithCsscss” type="text/css” 2

4 <window xmlns="http ://www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

s <spacer flex="1" b

6 <hbox>

7  <spacer flex="1" b

8 <groupbox-

9 <description value="Text 1" class="test¥
10 <textbox id="textboxl” class="test™

1 </groupbox>

12 <spacer flex="1" b
13 </hbox>

14 <spacer flex="1" b
15 </window>
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5 GETTING STARTED WITH XUL 20

Listing 15: XUL and CSS kulWithCss.css

1 groupboX
background-color: #C6FF80;

2

3 }

4

s description{

6 color: #62B300;
!

8

o .test{

font—size: 15pt;
text—align: center;
font—weight: bold;

PR P
N P O

-
w
—

When you've saved both files on your machine, open the main ¥otument
xulWithCss.xuin your Firefox web browser and have a look at it. What do you
say? It's not that ugly anymore and to compare with the non8 @3sion, just
rename or delete the CSS fitelWithCss.cser delete the line which includes it
(<?xml-stylesheet hrefXulWithCss.csstype="text/css” ?) in xulWithCss.xul

Text 1 Text 1
l CSS is cool, isn't it? I
2: XUL with CSS 3: XUL without CSS

Now you've seen the difference between XUL in combinatiothv@SS and wi-
hout but because this is a tutorial on how to develop extesdiar Firefox, | don't

want to go deeper into the topic of CSS, even if it's interegtnd it's also impor-
tant that later if people are using your extension also tlinat these are looking
good. | think out of the small example we've done here, youegrect that you
can do much more with it and because of this I've got also soooel geferences
for you on CSS in the section "10 Further Reading” at page 28.

5.11 XUL without Firefox

At this point I'd like to give you the hint, that you can not grdlevelop Firefox
extensions with the stuff you'll learn and have alreadynedrin this tutorial, you
can also build (more or less) independent applications.ekample let's start our
small XUL document XulWithCss.xyl we wrote in the last section "5.10 Com-
bine XUL and CSS”, from the command line without using the leHeirefox web
browser.

Under Linux you can use:
firefox —chrome /path/to/your/file/myXulFile.xul
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6 LET'S PLAY WITH JAVASCRIPT 21

Under Windows you can use:
aaaaaaaaa aaaaaaaaa aaaaaaaaa aaaaaaaaa aaaaaaaaa aaaaaa

As you can see, you can't just build Firefox extensions whththings you'll learn
and have already learned in this tutorial. You can also deveidependent ap-
plications which run just in the Mozilla engine instead oé tivhole Firefox web
browser. This will give us again much more possibilities owho use all of that
Stuff.

6 Let’s play with Javascript

Until now, we've just looked at the design and layout partsdeveloping Firefox
extensions but of course this was not the most important Naw we come to the
backend part which isn’t visible for the enduser, this is aeascript code which
defines all the actions and functionalities our extensidhhaive got.

Javascript is a programming language which is really miststdod at all by most
developers. Most of them will say to you that Javascript &yeand if you can write
some scripts with it you're not a programmer. For sure, youdmeasy stuff with
Javascript but there are much more possibilities that ogesdme popups, show
alert boxes and so on. In this tutorial, for sure you will resrin how to become a
Javascript guru but you will get an overview and afterwarals will be able to go
ahead yourself in this topic.

6.1 Javascript Basics

So, let’s start Javascript programming with a small "hellorid” example like
we've already seen one in the "3 The Main Components” section

Listing 16: Hello World Javascript ExamplénélloWorld.html

1 <html>

<head>

<title >Hello World Javascript Example/title >
<script type="text/javascript>

alert ("Hello World!");

<Iscript>

</head>

<body>
This is some useless text.
</body>

1 </html>

© © N o g » W N

=
o

When you made a file like in the listing above and open it in yBuiefox web
browser, you should see an alert box. This was now our firgtcihusing Javascript,
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6 LET'S PLAY WITH JAVASCRIPT 22

even if it's not that useful yet. Here we've got a now Tag, whigs the <script>
element. This element is used to mark a section in your sageeript and so the
code there will be interpreted, in this case as Javascrgause of théypeattribute
which shows what type of code is between the script tags.

In the example above, we've used also our first Javascrigtifumwhich isalert().
This function just displays the string parameter we passdté function, in our
case this was "Hello World!”. We’ll learn how to deal with fations later in the
section ”6.3 Build your own Functions” at page 22.

By the way in every other in every code listing which we’ll dager in this tu-
torial, there are no more HTML parts in Javascript exampbsahbse | think you
understood the HTML stuff now and we should concentrate enntlore impor-
tant Javascript parts. You can see whenever it is just Jaggday have a look at
the file extension which is always in the title of the listings(*.js for Javascript
documents).

6.2 Split you code into different files

In this part of the tutorial | just want to show you how you cafitsyour Javascript
into different files because this can become very importaisoan as you're going
to write bigger extensions and want to have a good structuyeur code and also
when you have to debug it, it's much better to have not onelesibm file with
(X)HTML, XUL, Javascript, CSS and so on.

The following example shows you how to seperate your codedifterent files.

Listing 17: Seperate your Javascript codeperateYourJavascriptCode.html

1 <html>

2 <head>

3 <title>Seperate your Javascript codétitle >

4 <script type="text/javascript”
src="yourScript.js”"></script>

s </head>

s <body>

7 This is again some useless text.

s </body>

o </html>

This listing will include the Javascript filgourScript.jswhich contains all the
Javascript code you'd like to be executed at this point.

6.3 Build your own Functions

We already have seen the alert() function and there are e$eauuch more func-
tions which will be offered directly by the Javascript laage. We will see some
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6 LET'S PLAY WITH JAVASCRIPT 23

of this built in functions later but to really learn Javaptriyou should have a look
in the section "10 Further Reading” at page 28 to know whenre gem get more
information on that topic. Now to go ahead in this tutoriauycan of course write
also your own functions and that's exactly what we're goiogld now. As usual
we'll start with an example.

Listing 18: Javascript functiongadvascriptFunctions.js

function square(number) {
var number = numberxnumber;
return number;

1
2
3
“}
5
¢ alert(square(10));

So, let's have a look at the listing. We've got the keywordittion” which means,
that you're going to define a new function in your Javascristter the function
keyword comes the name of the function which’s in our case tegquare” and in
the brackets we've got the variable name (number) for theraegmt wich will be
passed to this function when it’s called. Now in our squarefion the first thing
which will be done is that the variable number will be muitgal by itself and will
the again being stored in this variable. At the end of thetionove've got the so
called return value, which is as the name said the value wjochget back from
the function after calling it. After the function part, wegot an alert function but
this time not a simple predefined value will be in the alert,buxthis time it's the
return value of the square function which’s as you might exd€0 because you
send the value 10 to the function and you get back the res@id*if0 which’s 100.
As you can see, it's really easy to define your own functiondawvascript and it's
something you will definitly need to develope Firefox exiens then without it
you can’t do anything useful because you can’'t do somethisgy than using the
pre defined functions by Javascript.

6.4 Accessing the DOM Tree

Do you remember the section "4 The DOM Tree” at page 8? Theedlready
explained the DOM tree but now we really want to start workhwit through
Javascript functions.

Once more we will have an easy example and afterwards welthgmgh every
new part we've got there. This time I've done no highlightmignew parts in the
code because there is too much new stuff.

Listing 19: Accessing DOM TreedccessingDOMTree.html

1 <html>
2 <head>
3 <script type="text/javascript®
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4 window.onload = function(){
5
6 alert (document.getElementByld("title ”).childNodeshgth);
7 alert (document.getElementByld("title ”).firstChildadeValue);
8 document.getElementByld(" title ") .firstChild.nodeVak
= "It works :)7;
9
10 var xyz = document.getElementsByTagName("p”);
11
12 for (var value in xyz){
13 alert(xyz[value].childNodes[0].nodeValue);
14 xyz[value].childNodes[0] .nodeValue = "A new
value”;
15 }
16 4
7 <[script>
18 </head>
19 <body>

20 <hl id="title”>A cool Title </hl>
21 <p id="partl”™This is Part k/p>
2 <p id="part2”>This is Part Z/p>
23  <p id="part3™>This is Part X/p>
2 </body>
25 </html>

Now execute this HTML document in your Firefox and aftervgalthve a look
at the first line in the Javascript section, here we've got @aled anonymous
function because it has no name. Everything in this list&gnithis anonymus
function because of the part before it, thendow.onload This is very important
because we'd like to access the DOM tree but when we direg#y ur script
at the beginning, the DOM hasn't finished loading and so welavdube able to
work with it.

So, let's have a look at the two different methodsioEumentwhich we're using
here. First we've got thgetElementBylanethod. To show you what we do here, |
took the first line where we use this method:

document.getElementByld("title”).childNodes.length

In this example we give the string "title” to the methgdtElementByldnd as the
name says, it gets the element with the id equal "title”. k& tiext part, we get an
array with all the child nodes of the title element and at theé we get the length
of this array and because of there’s only one element withictlegual "title”, we
get an alert box in the listing which shows us "1”.

The we also havelocument.getElementByld("title”).firstChild.nodeVaJuvhich
gives us back the value of the first child node of the elemetit thie id equal "ti-

(cc) ®OO Sven Vetsch / Disenchant
BY NC SA

http://di senchant. ch



6 LET'S PLAY WITH JAVASCRIPT 25

tle”, so we get an alert box which says "A cool Title”. Rightefthis part we
something else with the same statement, we give it a new velhieh is after-
wards as you can see "It works :)".

Then we also have getElemeBYyTagName("p”) (be aware of the additional "s”
at the end of Elements) which gets all the elements with aisfietag instead of
an id. Also, until now we always just get the first child node &si | already men-
tioned, all the child nodes are stored in arrays, so we cathget by their index
number. For this, we have a for-in loop, which runs once fargattribute in the
array we give to it and because we do that for puwglements, it runs tree times.
Everytime it runs, it will first show the node value and themmge it to "A new
value!”.

Of course we can do much more with Javascript on the DOM tregisudo show
you the basics, that should be enough for the moment. Once, lifigou’d like to
learn for example how to modify attributes of tags, inseit t@gs and such stuff,
go to the section "10 Further Reading” at page 28 and read séthe mentioned
stuff from there.

6.5 XMLHttpRequests

I think most people who're reading this tutorial have alehdard of AJAX which
stands for Asynchronous Javascript and XML. In this sectiefil have a look at
the core of what we call AJAX, this is the XMLHttpRequest (XHmR the next
listing, you can find an example of a XHR. Keep in mind, that hriting only
about XHR in Firefox in this tutorual because extensionsjoanbe used there, so
to do an XHR for in Microsofts Internet Explorer you've to danse changes on the
code and also be aware of the so called same origin policyhighimplemented
in nearly every modern web browser (also Firefox of coursBgcause of this
same origin policy it's impossible (I don’'t want to show yowskarounds here
because that’s not the topic) to access data from a domachistdifferent from
the one where the request comes from. This means, that theexdiRple below
won’'t work if you start it on domain A which’s for example yolocalhost and
you try to access data from domain B. This just as an infonaliut because
Firefox extensions run with higher privileges then normabsites, this will not be
a problem later.

Listing 20: XMLHttpRequest xmIHttpRequest.js
var XHR = new XMLHttpRequest () ;
XHR.open("GET”, ”"./something.xml”, true);
XHR.onreadystatechange= function () {

if (XHR.readyState == 4) {
alert (XHR.responseText)

}
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7 };
s XHR.send(null)

So let’s get into the code. First we create a new instance dflabtpRequest
which will then be stored into the variabdHR from now on we've got a new
object which represents our request. Now we start workirty wiir request and
with the openmethod, we define three things but there are two more arg@ment
one for a username and one for a password. Have a look at t#edhlguments we
used here.

e Request type
The first thing we define is the type of the request we'd likegiods this can
be GET,POST,PUT or HEAD. For more informations on the deferHTTP
headers you should have a look in the following "Request fom@ents”
(RFC) on HTTP.
http://ww.ietf.org/rfc/rfc2616.txt

e Target
The only thing what's defined here is the target for our requés soon
as we send the request, it will be sent to predefined target Hespecially
here, you should be aware of the same origin policy which Itioead at
the beginning of this ection.

e (A)synchronous
This one | call AJAX argument most of the time because heresfiedif we
like to sent a request synchronous or asynchronous andyhetasnous is
what is used for AJAX. So in our example we have an asynchmneguest
because of the booledrue, else falség it would be synchronous of course.

Now we've got all the information we need to send our XHR. Beseaof this,
we have a look at theendmethod before we go on with thenreadystatechange
method. Thesendmethod right before the closing tag for the script part, this
method once more just does what it's name says, it finaly seadsequest. So,
let's go back one step to thenreadystatechangeethod. This method always
reacts when the state of the request changes, for example wdhget back a re-
sponse and everything works normally, then we get back #tesstode 200. In the
listing here we've got also theadyStatenethod which returns the acutual "ready
state” and the check if it's equal four means nothing elsdftiiénas a status code
of 200. When we have readystate equal four then an alertiumutill be fired,
which shows us a message box which contains the whole paygfohe received
HTTP package through thesponseTexnethod.

| think now you've got a basic understanding of Javascripdl Xand also CSS so
that we can really start with developing Firefox extensiath this components.
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7 Interacting with XUL

Now we've got the basic knowledge on XUL, CSS and Javascuptte didn't

combine it yet and that's exactly what we'd like to do in thésgon of the tutorial,
at least with Javascript and XUL but don’t worry, because ireaay worked with
all of that components, it's very easy to understand thiff bere. As usual we
start with an example.

Listing 21: Interacting with XUL fileInteractingwithXul.xul

1 <?xml version="1.0" encoding="ise-8859-1" 7>

2 <?xml-stylesheet href="chrome://global/skin”
type="text/css”

s <window xmlns="http :// www.mozilla.org/keymaster/
gatekeeper/there.is.only.xu}”

4 <button label="Click Me” oncommand="alert(’'You have

clicked the button’)” &
5 </window>

As marked in the listing, you can see that treommandittribute is the new and
important part here. The value of this attribute can be &aiysand so as in this
example also directly a function call which’s the normaleca®f course you can
for example also in include another Javascript documeattir the script element
and thesrc attribute and call a function in there. There are also otttébates that
oncommangdlike onchange onload onselectand many more. | think it doesn’t
make sense to go deeper into this because in the next sedibbdava real Firefox
extension an there we will not need more than this.

8 Build your Extension Package

OK, I hope you're ready now to really get into the main topidefeloping Firefox
extensions because in this section, we're going to devalofirst working exten-
sion. It's going to be something easy but I'll try to pack ascmwf the learned
stuff out of this tutorial as possible and put it into our exdi®n. The goal will
simply be, to have a possibility do request a random senteutcef of a XML file
on a server in the Internet.

daaaaaaaaaaaa aaaaaaaaaaada aaaaaaaaadaaa acdadadaaaaaaad aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaaad aaaaadaaaddda acdidadddaaaaaaaa aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaada aaaaaaaaadaaa acddadadaaaaaaad aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaaadd aaaaadaadaaddda acdhidadddaadaaaaaa aaaaaaaaaaaaa

daaaaaaaaaaaa aaaaaaaaaaaaa
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9 Next Steps

In this section I'd like to show you what you can do at next aftdravards, you
can go to the "10 Further Reading” section and get there tiiarmed stuff which
we don’t cover in this tutorial to make it as easy for you tartsta the topic of
developing Firefox extensions.

9.1 XPCOM

As | wrote in the "3.4 Other Components” section at page 7nbit go deep into
the topic of XPCOM but | think it would be interesting to shoawthat there will

also be some advanced techniques you can use during dexglapir extensions,
so that you for example can access the local file system, apekets and so on.
We want to keep it easy and do only some basic stuff here.

daaaaaaaaaaaa aaaaaaaaaaada aaaaaaaaadaaa acdadadaaaaaaad aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaaad aaaaadaaaddda acdhidaddddaaaaaaa aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaadd aaaaadaaaddda acdhidadddaaaaaaaa aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaada aaaaaaaaadaaa acdadadaaaaaaaad aaaaaaaaaaaaa
daaaaaaaaaaaa aaaaaaaaaaaaa

9.2 Analyzing other Extensions

Now you can develop basic Firefox extensions which meartsytha have some
knowledge on Javascript and XUL which are the main comp@aseot this exten-
sions. Beside the things mentioned in the "10 Further Regdiaction at the end
of this tutorial, you should also have a look at other extamsi You can find most
of the available extensions ahaaaaaaaaaaa aaaaaaaaaaaaa aaaaaadam@aaa
for something which you think have some kind a similar fumectas you need for
a project you'll start working on and download this extensto your harddisk.
Now you can unpack the *.xpi file and afterwars eventuallyp dle *.jar inside
the chromedirectory. Now just check out the source code and learn framers.
Be aware of the licenses of different extensions becauseythie know under what
circumstances you can copy something out of it and you findadwt wrote the
extension to give some credit to the developer(s) when thhaik was helpfully to
you.

10 Further Reading

If you go the next step in developing Firefox extensions, gbauld have a look
on the mentioned material in this section.
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10.1

10.2

Books

Programming Firefox: Building Rich Internet Applicatiomgth XUL
Kenneth C. Feldt / O'Reilly Media, Inc. (April 25, 2007)

XUL
Jonathan Protzenko / Open Source Press (January 2007)
(sorry but this Book is only available in German)

CSS: The Definitive Guide
Eric Meyer / O’Reilly Media, Inc. (November 7, 2006)

JavaScript: The Definitive Guide
David Flanagan / O'Reilly Media (25. August 2006)

Websites

http://ww. mozilla.org/ projects/xul/
The official XUL project website from Mozilla.
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