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Objects and Events
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Interactive systems are event-driven.
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Modern computer programs are organized as
a collection of objects.

Objects belong to classes, which define a set
of methods and a collection of properties.

Classes may have sub-classes, which inherit
their methods and properties.
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Values which are passed to a method are
called arguments.
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A reference to an object x’s property p is
written x.p;

a call of its method m with argument a, b and
c is written x.m(a, b, c);

a call of its method mm with no arguments is
written x.mm().
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Web browsers map the elements of XHTIVIL
documents to objects, which have properties
corresponding to the elements’ attributes and
methods for finding, inserting, deleting and
rearranging objects.

The document object provides access to the
entire document.
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ActionScript provides classes that correspond
to the types of element that can appear in

a Flash movie, including movie clips and Ul
components.

These classes’ methods allow movie clips
to be controlled and input to be received by
scripts.
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GeoPlayer
MovieClip
MovieClip
TextArea
Button
Slider
Button
TextArea

Objects in a Flash movie
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Event listeners are called when some external
event occurs.

Many events correspond to input from a user
(mouse clicks, key presses, etc.).

Listeners are added to objects using the
addEventListener method and removed using
the removeEventListener method.
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ECMAScript
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A scripting language uses the objects of an
API to control and manipulate a host system,
such as a Web browser or a Flash movie.
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ECMAScript is the standardized version of the
core JavaScript language, which is also (in a
later version) the basis of ActionScript.
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Variables are named containers that can hold
values, including objects.

A variable’s value is changed by the operation
of assignment (e.g. x = x + 1).
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The primitive values in ECMAScript are
numbers, strings and Booleans.

Standard operators are provided so you can
create expressions of all three types.
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In JavaScript variables may be declared.

In ActionScript they must be declared.
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A conditional statement is used to execute
one of two statements or blocks, depending
on the value of some Boolean expression,
often a comparison.
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For loops are used for repeating statements
while a specified condition remains true.

The loop header combines initialization,
testing and increment.
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An array is an ordered sequence of values.

Individual array elements can be accessed
using the indexing notation a[x].

Associative arrays are indexed by strings; they
can be used as lookup tables.
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A function combines its argument values and
produces a result.

Methods are functions that are called through
an object and have access to iIts properties.

In ECMAScript, functions can be assigned to
variables and passed as arguments.
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JavaScript and the
DOM
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The W3C Document Object Model (DOM) is a

standard set of objects for modelling XML and
HTML documents.
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A document is represented by a tree of nodes
representing elements connected by edges
that model the hierarchical relationships
between elements.

Nodes may be text nodes or element nodes.
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html [ xmlIns: “http://...”, xml:lang: “en”, lang: “en” ]
head

sub-tree for head contents
body

—text[\n]

—img [ src: “gradient.gif”, ... ]
—text[\n]

—h1

L text [ Desperate Software |

—text[\n]
— P

Ltext node for p contents

<html xmlIns="http://www.w3.0rg/1999/xhtml"
xml:lang="en" lang="en">
<head>

</head>

<body>

<img src="gradient.gif" alt="sunburst logo" width="87"
height="222" />

<h1>Desperate Software</h1>

<p>

Purveyors of fine computer programs to the gentry.
</p>

<h2>0ur Products</h2>

<p>

Click on a link below for feature lists, download links, and

—text[\n] more.
—h2 </p>
L <ul>
text [ Our Products ] <li><a href="fridge.html">textFridge</a></li>
<li><a href="magnet/index.html|">
—text[\n] ScreenMagnet</a></li>
—p <li><a href="freezer/index.html">
L Widget Freezer X</a></li>
text node for p contents </ul>
—text [\n ] <h2>Contact Us</h2>
—ul </body>
</html>

—text[\n]
— i
L a [ href: “fridge.html” ]

text [ textFridge ]
—text [\n ']

li
Lsub—tree for 2nd list item
—text [\n ]

— i
sub-tree for 3rd list item

—text[\n]
—h2

sub-tree for h2

and so on...

A document tree
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Element objects have properties for accessing
nearby nodes.

In the HTMIL DOM each Element object has
properties for each attribute. Most of these
properties have the same name as the
attribute, but the class attribute iIs accessed
through the className property.
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Methods of the document object, including
getElementByld and getElementsByTagName
(which returns an array) can be used to
retrieve nodes.

The methods document.createElement and
document.createTextNode can be used to
create new nodes, which can be inserted into
the tree to add new elements to the page.



SCRIPTING JAVASCRIPT AND THE DOM

Many changes to the appearance of a page
can be achieved by altering the value of the
properties corresponding to attributes of one
or more elements.

Changing the value of the className property
of the body object can change the appearance
of the entire page.
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H o ME AWAY PRODUCTS FAQ_ CONTACT

LOREM IPSUM DOLOR SIT AMET, CONSECTETUR ADIPISICING ELIT,
SED DO EIUSMOD TEMPOR INCIDIDUNT UT LABORE ET DOLORE
MAGHA ALIQUA. UT ENIM AD MINIM VENIAM, QUIS NOSTRUD
EXERCITATION ULLAMCO LABORIS MNISI UT ALIQUIF EX EA COMMODO
CONSEQUAT. DUIS AUTE IRURE DOLOR IN REPREHEWDERIT IN
VOLUPTATE VELIT ESSE CILLUM DOLORE EU FUGIAT NULLA PARIATUR.
EXCEPTEUR SINT OCCAECAT CUPIDATAT NOMN PROIDENT, SUNT IN
CULPA OQUI OFFICIA DESERUNT MOLLIT ANIM ID EST LABORUBM.

e Home
e Away

¢ Products
* FAQ

¢ Contact

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor
in reprehenderit in voluptate velit esse cillum
dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa
qui officia deserunt mollit anim id est
laborum.

Switching styles from fancy (above) to plain (below)
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Scripts are added to XHTML documents
using the script element, either to point to
an external script file or to embed JavaScript
code in the document.
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The addEventListener method takes two
arguments: the name of an event and a
function which will act as the listener for
events of that type.

The listener function receives an Event object
as I1ts argument.
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load All the content of a page has  body only focus The element has received a, area and

been loaded. the focus. form control
unload The document has been blur The element has lost the clements

removed from the window. f

ocus.

click The mouse was clicked with

the cursor over the element. keypress A key was P ressed and not 2 DOM

_ released while the cursor event
dblclick The mouse was double- not a DOM
. : was over the element.

clicked with the cursor over | event

the element. keydown A key was pressed while
mousedown | The mouse button was the cursor was over the

pressed with the cursor over element.

the el t.
¢ elemen keyup A key was released while

mouseup The mouse button was the cursor was over the
released with the cursor over :
the element. clement.
mouseover The cursor was moved onto submit The form was submitted. form only
the element. reset The form was reset.
mousemove \Tv{llfleciltr S\)?fgsvgi,se?lt%\fd select The user selected some text | input and
element. in a text field. textarea only
mouseout The cursor was moved away Change The element has lost the |n put, SEIECt
from the element. focus and its value has been ' and textarea
modified since it received | only
the focus.

Principal HTML events



SCRIPTING JAVASCRIPT AND THE DOM

Add a listener for the load event to the
window object to perform any set-up and add

listeners to elements within the body of the
document.
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Create controls for changes that are
implemented in JavaScript using a script, to
ensure that only applicable controls are visible
and that users who have disabled scripts will
never see the controls.
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Powerful JavaScript libraries and frameworks
are used to create elaborate interactivity with
event listeners and DOM objects.



SCRIPTING ACTIONSCRIPT

ActionScript
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ActionScript is based on ECMAScript 4, and

requires all variables to be declared, together
with their types.

Unlike JavaScript, ActionScript provides a
conventional mechanism for defining classes
and inheritance.
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Code to be used in a Flash movie can be
defined in methods of the document class,
which is usually derived from the MovieClip
class.
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Event listeners can be set up in the document
class’s constructor, which is called before the
movie starts playing, when the movie object is
created.

Document classes are defined within the
default package.

The class and constructor must both be public.
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The methods play, stop, gotoAndPlay and
gotoAndStop can be used to control playback
of objects belonging to the MovieClip class.
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Ul components have methods and properties
that implement the expected behaviour and
appearance of controls such as buttons,
sliders and text fields.
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The ENTER_FRAME event can be used to
cause a listener to be executed every time the
playhead enters a new frame.
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A string can be displayed by assigning it to
the text property of a TextField component.
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Objects can be made to appear and vanish by
adding them to and removing them from the
frame using the addChild and removeChild
methods of the movie’s stage property.
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Properties of the movie, declared in the
document class, can be used to store values
that can be used by I1ts methods.
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Complex interactivity is created by making
objects respond to events.



