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*To Document Object Model (DOM) amotelel Eva
API mov emtpEnel oo TpoypALUOTO VO
adnAiemopacovv ue HTML (q XML) éyypoopa

= Xtov¢ browsers, n JavaScript version tov APl mapéyeton
nuésm tov document host object

= W3C recommendations opilovv to standard DOM

* Apketd dAra browser host objects sivan atomwme, de
facto standards
I.x., alert, prompt
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Ewcaywyn DOM

*[Tapaoctypa: “Rollover” effect

Cursor €KTOG €IKOVAG AAAay €IKGvag OTav O cursor
‘rolls over’ eikovag

B# Rollover.html ... |:| |E| D__<|

P 2

B# Rollover. himl ... |:| |E| D__<|
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Eicaywyn DOM

PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3. org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html>
<head>
<title>Reollover.html</title>
<gcript type="text/javascript" src="rollover.js">
</script>
<meta http-equiv="Content-Script-Type" content="text/javascript" />
</head>
<body>
<p>
<img 1d="imgl" src="CFPZ.png" alt="flower pot"
height="86" width="44"

onmouseover="show(’imgl?’, *CFP22.png’);"
onmouseout="show(’imgl’, °'CFP2.png’);" />
</ p
</body>

</html>

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



Eicaywyn DOM

FUELIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3. org/TR/xhtmll/DTD/xhtmll-strict.dtd">

<html>
<head>
<title>Rellov Import
script type="text/javascript" src="rollover.js"> Javafknipt
ript> code

<meta http-equiv="Content-Script-Type" content="text/javascript" />
</head>
<body>
<p>
<img 1d="imgl" src="CFPZ.png" alt="flower pot"
height="86" width="44"

onmouseover="show(’imgl?’, *CFP22.png’);"
onmouseout="show(’imgl’, °'CFP2.png’);" />
</ p
</body>

</html>
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Eicaywyn DOM

FUELIC "-//W3C//DTD XHTML 1.0 Strict//EN" —
"http://www.w3. org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html>

<head>
<title>Rollover.html</title>

<gcript type="text/javascript" src="rollover.js">

</script>
<i§ﬁ§£§:EEE§EE§EEEE"Eantnnt-Ecript-Typa' cantnnt-"tiIEEiEEEEEEEEEE:EE:>
</head> . , . :
<hody> Default y\wooa yia scripts tTou opifovral wg TINEG attribute

<p>

<img 1d="imgl" src="CFPZ.png" alt="flower pot"
height="86" width="44"

onmouseover="show(’imgl?’, *CFP22.png’);"
onmouseout="show(’imgl’, 'CFP2.png’');" />
</ p
</body>

</html>
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Eicaywyn DOM

<!DOCTYPE html
PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" —
"http://www.w3. org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html>
<head>
<title>Rollover.html</title>
<gcript type="text/javascript" src="rollover.js">
</script>
<meta http-equiv="Content-Script-Type" content="text/javascript" />
</head>
<body>
<p>
<img 1d="imgl" src="CFPZ.png" alt="flower pot"
height="86" width="44"
onmouseover="show(’imgl’, 'CFP22.png’);" | Calls to JavaScript
onmousecut="show(’imgl’, 'CFP2.png’);:" /> | show() function 6Tav 10

</p> mouse KIVEiTal over/away
</body> atrod TNV €IKOVA
</html>
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Eicaywyn DOM

PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3. org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html>

<head>

<title>Reollover.html</title>

<gcript type="text/javascript" src="rollover.js">

</script>

<meta http-equiv="Content-Script-Type" content="text/javascript" />
</head>

<body>
<p>
t:il:l:Lg src="CFPZ.png" alt="flower pot"
height=" width="44"
Onmousecver 'CFP22.png’) ;"
onmouseout=" "CFP2.png’);" />
</ p
</body> i _ ) )
</html> Toid Tou img cival rpwTto argument TS show ()
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Eicaywyn DOM

// rollover.js

function show(eltId, URL) {
var elt = window.document.getElementById(eltId);
elt.setAttribute("src", URL);
return;

}
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Eicaywyn DOM

// rollover.js

_ DOM method returning Object
function show(eltId, URL) {

var elt = window.document{@etElementById(eltld);

elt.sethttribute("src", URL);
return;

}
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Eicaywyn DOM

HTML document | DIOM
<IDOCTYPE html > i document
<imgid="img1" src="." .. /= ) _
@menﬁm EmioTtpéel instance

Tou Element
. {warious objects) (DOM-defined

host object)
Elernent [Tou avaTrapioTd TO
id  "img1" HTML element
e Me 10 doopévo 1d
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Eicaywyn DOM

HTML document i DO

<IDOCTYPE html > i document

<imgid="img1t sre=t. " /=
5 getElementBEyldi)

... Ivarious objects)

L Element

Opiouéva properties Tou g T
Element instance 5 \[ ol
AvTIOTOIXOUV O€
attributes Tou
HTML element
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Eicaymyn DOM

// rollover.js

function show(eltId, URL) {
var elt = window.document.getElementById(eltId);
elt"'srr:“, URL) ;

return; \é£Bodoc¢ Trou KAnpovoueital armd Element instances
k [a va B€Touv Tiyn o€ attribute
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Eicaywyn DOM

// rollover.js

function show(eltId, URL) {
var elt = window.document.getElementById(eltId);
“alt.sethttribute (src’, URL)S

return; AtrotéAeopa: src attribute Tou HTML element ue
+ doopévo eltId aAAdlel otn ouykekpiuévn URL
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Iotopia DOM o Levels

¢ Amloiko DOM pépog tov Netscape 2.0

* ApyiCovtag and Tov Netscape 4.0 xat IE 4.0, o
browser DOM API aréxiewve amd browser og
browser

*\W3C avédpaoe “ypryopa’ ue 1o DOM Level 1 (Oct
1998) kou xatdéTy o DOM Level 2, ko, tedikd T
DOM Level 3

* Edm kaivmteTan to JavaScript APl yio DOM?2 +
optouéva browser specifics
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Intrinsic Event Handling

*Eva event etval n Tpoyuotonoinemn yeyovotmy
mTOavVOS ypPNoLa Yo v, SCrIpt:

= I1.y: mouseover ko1 mouseout events
*Eva HTML event attribute ypnowponotgiton yio va

avtiotolyioetl Evol SCript mov Oa extedeostel OtV
cvuPet To event

s [[.y : Onmouseover
s Ovopua attribute: on axoAiovBoduevo amd dvopa event
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Intrinsic Event Handling

TAEBLE 5.1;: HI'ML mtrinsic event attributes.

Attribute When Called .

onload Immediately after the body of docnment has heen
fully read and parsed by the browser (this at-
tribute only pertains to body and frameset).

onunload The browser is ready to load a new document in
place of the current document (this attribute only
pertamns to body and frameset),

onclick A mongze button has been clicked and released over
the element.

ondblclick The mouse has been donble-clicked over the ele-
rment,

onmousedown | The monse has been clicked over the element.,

CNmoOuUsSeup The mouse has been released over the element.

onmouseover | The mouse has ust moved over the element.

onmonsenove | The mouse has moved from one location to an-
other over the element.,

onmouseout | The monse has just moved away from the element.,

- e 1 n ] ] " " 1 " T -
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Intrinsic Event Handling

onfocus The element has just received the kevboard focus
(this attribute only pertains to certain elements,
meluding a, label, input, select, textarea, and

butteon).

onblur The element has just lost the kevboard foens
(attribute pertains only to same elements as
onfocus ).

onkeypress | This element has the focus, and a key has been
pressed and released.

onkeydown This element has the focus, and a kev has been
pressed.

onkeyup Thiz element has the focus, and a keyv has been
released.

onsubmit This form element 1= ready to be submitted (only
applies to form elements ).

onreset This form element 15 ready to be reset (only applies

to form elements).

onselact Text in this element has been selected (high-
lighted ) in preparation for editing (applies only to

input and textarea elements).

onchange The wvalue of this elemnent has changed (applies
only to input. textarea, and select elements).
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Intrinsic Event Handling

<body onload="window.alert(’'Body loaded.’);"
onunload="window.alert(’Unloading...’) ;">
<form action="http://www.exanple.org"
onsubmit="window.alert(’Submitting...”);"
onreset="window.alert ('Resetting...’);">
<pe

<input type="text" name="someText"
onkeypress="window.alert(’Text field got character.’);"
onzelect="window.alert('Text selacted.’);" />

<br />

<input type="button" name="aButton" value="Click Me"
onclick="window.alert {'Button clicked.?);" />

<br />

<input type="zubmit" name="aSubmit" value="Submit"
onfocus="window.alert (' 3ubmit button got focus.’);" />

<input type="reset" name="aReset" value="Reset" />

</p>
</form>
</body>
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Intrinsic Event Handling

* H tiun evog Intrinsic event attribute sivou éva script;

m XE MO YA®WoGO?

¢ [Iedio HTTP Content-Script-Type header
= tpocotopilel default scripting language

*To meta element emitpénetl Tov Kabopiouod TIUOV
oo vo Ty edio header

<meta http-equiv="Content-Script-Type" content="text/javascript" />
Ovoua Header field TiuA Header field
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AAAalovtog to Element Style

% NavBar. html - Mozilla [Z |[8][X]

AANayn Home This 15 the tmain

background color - content of the page.
1ou element b Tt is wery interesting

TTOU TTEPIEXEI TOV S Bl content. Many

people should wistt
cursor . |
this page to read this
content.
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AAAalovtog to Element Style

<td onmouseover="highlight (this);"
onmousecut="lowlight (this) ;"><a
href="http://www.example.org"
*Products</a>
</td>
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AAAalovtog to Element Style

Omwcg 10 rollover, 1o style xpeialeral va aAAadel
TOOO0 KATA TNV £€i0000 00O Kal KATA TNV £€0000 aTTo TO element.

{ti anmnuaanvaﬂ="highlight[this];”
nmouseout="Jowlight (thizs);"><a

href="http://www.example.org"
>*Productae</a>»
< /td>
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AAAalovtog to Element Style

Ava@popd oto ETement instance
[Mou avatrapioTd the td element

<td :::nmc:-use::-ver="highlight !
onmouseout="lowlight lf 124

href="http://www.example.org"
»Producte</a>»
</ td>

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



AAAalovtog to Element Style

function highlight (element) {
element . style.backgroundColor = "silver";
returmn;

}
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Modifying Element Style

Avagopd oto ETement instance

function highlight :: {
element . style.backgroundColor = "silver";
returmn;

}
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Modifying Element Style

function highlight (element) {

element ba::l-:grmundﬂmlc::r = "gilver",;

return; Qg ta Element instances éxouv sty le property

}
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AAAalovtog to Element Style

function highlight (element) {

element . stylesBackgroundColsr = "silver”;

return; Ta Properties Tou sty e object
} AvTtioTolxouv oe CSS style properties Tou avTioTolxou
HTML element.
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AAAalovtog to Element Style

*Kavovee katookevnc ovoudtmv object sty le
property am6 ovopato CSS style properties:

= Av 10 d6vopo CSS property name dev mepi€yetl TavAa,
TOTE TO Ovouo Tov avtikeévon Sty le sivor To idio:

oeIl.y:color > color
s AAAOG, OAEC 01 TAVAES OTTOLOKPVVOVTOL KOl TOL TTPMTO!
ypauuate Tov aKoAovbovv TV TadA yivovtou
KePaAaia
e I1.y: background-color > backgroundColor
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AAAalovtog to Element Style

*>0vToén:
CSS property
‘f-un-!:tir::n lowlight (element) { Val&
element .style.setProperty ("background-color", "gray", "");
return; N
; CSS property Empty string
name n

“Important”
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AAAalovtog to Element Style

*Evollaktikn ovvtoaén (supported in IE 6/7/8):
function lowlight(element) {
element.style.setAttribute(“background-color”, “gray”);
retutn;
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AAAalovtog to Element Style

* Atoktovtog ovyxexpiuevy Tiun) CSS property
(IE 6/7/8):

if (element.style.backgroundColor == "gray") {
*DOMZ2 ciOvtaén:
if (element.style.getPropertyValue("background-coler") == "gray") {
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Document Tree

*To HTML document elements oynuotilovv
Lo OEVOPIKN doun, m.y., html

head body
| title | | p |

¢ To DOM emutpénel ota SCripts v
npocfaon kot uetatponn) Tov document tree
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Document Tree: Node

TABLE 5.2: Non-method properties of Node mmstances.

Property Description

nodeType Number representing the tvpe of node (Element,
Comment, ete. ). See Table 5.3.

nodellams String providing a name for this Nede (form of
name depends on the nodeType; see text),

parentlode Reference to object that is this node's parent.

childNodes Acts like a read-only array contaiming this node’s
child nodes. Has length 0 if this node has no
children.

previous3ibling | Previous sibling of this node, or null if no previ-
ous sibling exists,

next3ibling Next sibling of this node, or null it no next sibling
exIsta.
attributes Acts like a read-only array containing Attr iun-

stances representing this node’s attributes.
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Document Tree: Node

TABLE 5.4: Method properties of Node instances.
Method Functionality
hasAttributes () Returns Boolean indicating whether or
not this node has attributes,
hazChildNodes () Returns Boolean mndicating whether or
not this node has children.
appendChild(Node) Adds the argument Node to the end of the

list of children of this node.

insertBefore (Node, Node) | Adds the first argument Node i the hist of
children of this node mmmediately before
the second argument Node (or at end of
child hst 1if second argument 12 null).

removeChild(Node) Removes the argument Node from this
node’s hist of children.

replaceChild(Nede, Node) | In the list of children of this node, replace
the second argument Node with the first,
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Document Tree: Node

<body> Mapadeiyua HTML document
<p>
Text within a "p" element.
</p>
<ol>
<1i>First element of ordered list.</li>
<li>Becond element.</1i>
</ol>
<!-- Call function producing an outline of this document’s
element tree -->
<form action="">
<pr<input type="button" name="button" wvalue="Click to see outline"

onclick="window.alert { S /p
</form>

</body> 2.UvapTNON TTOU KAVEI Xprion
Node methods kai properties
[ va KaTaoKeuaoel string TTou
avaTrapioTd 1o Element tree
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Document Tree: Node

* To maparyouevo String g TreeOutline():

[JawvaScript Application]

A
HEAD
o TITLE

oo SCRIPT
- BODY
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Document Tree: Node

*[Tapdoctypa: “olacyiCovtac” To 0EVTPO EVOC
HTML document:

function treeOutline() {
raeturn EubtreeDutlinefdﬂcument.dﬂcumentElement,(:ﬁ;

F

Babog dévTtpou
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Document Tree: Node

function subtreelutline(root, level) {
var retString = ""; // String to be returned

// Work around browsers that don’t support Node
var elementType = window.lNode 7 lode.ELEMENT_NCODE : 1;

/f If this root 1s an Element node, then print its name
// and recursively process anyv children 1t has.
if (root.nodeType == elementType) {
ret3tring += printlName(level, root.nodslame);
var children = root.childlodes;
for (var i=0; i<children.length; i++) {
retString 4= subtreslutline(children[i], level+1);
}
t

return retString;
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Document Tree: Node

function subtreelutline(root, level) { =

var retString = ""; // String to be returned

// Work around browsers that don’t support Node

var @lementTyp® = window.Node ? Node.ELEMENT_NODE : 1;

MepiExel TNV TIuA TNG nodeType 1Tou avatrapioTd To Element
/f If this root 1s an Element node, then print its name

// and recursively process anyv children 1t has.
if (root.nodeType == elementType) {
ret3tring += printlName(level, root.nodslame);
var children = root.childlodes;
for (var i=0; i<children.length; i++) {
retString 4= subtreslutline(children[i], level+1);
}
t

return retString;
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Document Tree: Node

+Convention: write code as If browser Is
DOM-compliant, work around non-
compliance as needed

var elementType =? Node . ELEMENT_NODE : 1;

This expression is automatically cast to Boolean.
IE6: no Node global, so evaluates to false
DOM-compliant: Node is an Object, so evaluates
to true
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Document Tree: Node

*> 061001 YpAYE ToV KMotka Yoo DOM-
compliant browser , ereonuave T1g €apEcelg

var elementType = window.Node "(ode, ELEMENT _NODE>: 1,

2.€ évav DOM-compliant browser, mrporteiveTal

n xprjon tou ELEMENT_NODE. AANiwg, 1.

Problem: O IE6 d¢v opiCel ELEMENT_NODE

property (1 Node object).

Solution: Xpnoiyotroinoe ELEMENT _NODE av givai diaB€oiun,
fall back oto ‘1’ av dev uTTApPXEL.
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Document Tree: Node

function subtreelutline(root, level) { =

var retString = ""; // String to be returned

// Work around browsers that don’t support Node
var elementType = window.lNode 7 lode.ELEMENT_NCODE : 1;

/f If this root 1s an Element node, then print its name
// and recursively process anyv children 1t has.

if @ — 5@5{ Ayvonoe non-Element’s
ret3tring += printlame(level, root.nodelame);

var children = root.childlodes;
for (var i=0; i<children.length; i++) {
retString 4= subtreslutline(children[i], level+1);
}
1

return retString;
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Document Tree: Node

function subtreeOutline(root, level) { -
var retString = ""; // String to be returned

// Work around browsers that don’t support Node
var elementType = window.lNode 7 lode.ELEMENT_NCODE : 1;

/f If this root 1s an Element node, then print its name
// and recursively process anyv children 1t has.
if (root.nodeType == elementType) { [1pO0Bcce nodeName oTo string
retString +=<§Iiﬁiﬁ§i§ilaval, rnnt.@§§§E§§§11>
var children = root.childlodes;
for (var i=0; i<children.length; i++) {
retString 4= subtreslutline(children[i], level+1);
F
+

return retString;
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Document Tree: Node

function subtreelutline(root, level) {

var retString = ""; // String to be returned

// Work around browsers that don’t support Node
var elementType = window.lNode 7 lode.ELEMENT_NCODE : 1;

/f If this root 1s an Element node, then print its name
// and recursively process anyv children 1t has.

if (root.nodeType == elementType) {

ret3tring += printlName(level, root.nodslame);

var children = root .

Avaopoun oTd for (var i=0; i<children.length; i++) {

child nodes

retString += subtreeOutline(children[i], level+l);

+

}

return retString;
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Document Tree: Node

*I"to. to nodeName gvoc Element, 1o
nodeName civat o tomoc tov element (p,
1mg, kAx.)

*[Iepintwon: To ovoua Oa eival oe meCd av o
browser avayvopicel to document wg
XHTML, aAlog, o kepaAioio

s Xpioweg ot String pébodot
toLowerCase() / toUpperCase()
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Document Tree: AAAaryéc

Initial rendering After user clicks first list item

 ListReOrder. html - Mozilla [2 |[B)(X] £ ListReOrder. html - Mozilla [= |[5][(X]

Biiiiiiiii biiiiiiiinl

1. First element of ordered lst. 1. Second element.
2. Second element. 2. First element of ordered list.

3. Third elemnent. 3. Third element.

<ol>
<1i onclick="switchItens(this);">First element of ordered list.</li>
<1i onclick="switchItems(thizs):;">Second element.</11i>
<11 onclick="switchItems(thiz);">Third element.</1l1i>

</ol>

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

Find the var nextItem = itemlode.nextSibling;

14 Element while (nextItem k&

following the ' {nextItem.nodeType == elementType k&
selected one nextItem.nodelame. tolowerCase() == "11")) {
(if it exists) . nextItem = nextItem.nextSibling;

if (nextItem) {
itemlNode. parentlode . removeChild(nextItem) ;

itemlode. parentlode. insertBefore (nextItemn, itemllode);

}

raturn;
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Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

var nextltem = iteml-l:::de'\ Returns nul 1 if
while (nextItem && no next sibling
I {nextItem.nodeType == elemeutType k&
nextIten.nodeName.toLoweyCase() == "11")) {

nextltem = nextlIten.@QextSibling

}
if (nextItem) {
itemlode.parentlode. removeChild(nextItem) ;
itemlode. parentlode. insertBefore (nextItemn, itemllode);

}

raturn;
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Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

var nextItem = itemlode.nextSibling;

while (@Extltemu&
Converting ' {nextItem.nodeType == elementType k&
null to Boolean nextItem.nodelName. toLowerCase() == "11")) {
produces false nextItem = nextItem.next3ibling;

if (Hextlten) {

itemlode.parentlode. removeChild(nextItem) ;
itemlode. parentlode. insertBefore (nextItemn, itemllode);

}

raturn;

b
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Swap nodes
if an 11
element
follows

Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

var nextltem = itemlode.nextSibling;
while (nextItem k&
' {nextItem.nodeType == elementType k&
nextItem.nodeName. toLlowerCase() == "11")) {
nextItem = nextItem.nextSibling;
1
if (nextItem) {
itemlode.parentlode. removeChild(nextItem) ;
itemlode. parentlode. insertBefore (nextItemn, itemllode);

}

raturn;
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Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

var nextltem = itemlode.nextSibling;
while (nextItem &&
' {nextItem.nodeType == elementType k&
nextItem.nodeName. teLlowerCase() == "1i")) {
nextItem = nextItem.nextSibling;

}
if (nextItem) {
itemlode [parentlode. removeChild(nextItem) ;
itemlode |parentlode. insertBefore (nextIten, itemllode);

}

Operate on a node by calling methods
raturn;

on its parent
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Document Tree: AAAaryéc

function switchIltems(itemlode) {
var elementType = window.lNode 7 Node.ELEMENT_NODE : 1;

var nextltem = itemlode.nextSibling;
while (nextItem &&
' {nextItem.nodeType == elementType k&
nextItem.nodeName. teLlowerCase() == "1i")) {
nextItem = nextItem.nextSibling;

j_* Remove following element from tree
if (nextItem) {

itemlode. parentlode . nextItem) ;
iteml-lmde.parentﬂc}de.fne:{tltem, itemllode) ;

¥ Re-insert element earlier in tree

raturn;
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Document Tree: document

*To document object ivar éva Node object

*To document eivai n pilo tov DOM
OEVTPOL
» To html Element object eivat moudi Tov
document

s AN ondid gtvor to: document type declaration,
comments, text elements (white space)
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Document Tree: document

TABLE 5.5: Some properties of the document object.

Property Value

doctype An Object representing the document
tvpe declaration. if present, or null if
not. Key properties are publicId and
systemId, which are String values corre-
sponding to the declaration’s public and
svstem 1dentifier, respectively.

title String representing the content of the
title element (can be modified ).

body Object representing the body element of
the document.

cookie String representing the “cookies” asso-

clated with the current document; see
Chap. 6 for more on cookies.

URL String representing absolute URI for the
document (read-only).

domain String representing domain portion of
URL, or null if a domain name is not
avallable (read-only).

referrer It this document was loaded because a
hvperlink was clicked, this String 18 the
URI of the page contaming the hyvperlink.
Otherwise, 1t 1s the empty string.
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Document Tree: document

TAEBLE 5.5: Some properties of the document object.

createElement (String) Given argument representing an element
type name (such as div), returns an
Element mstance corresponding to the
specified element type.

createTextNode (String) Returns a Text instance contalming the
given String as its data value,

getElementById(String) Given argument corresponding to  the
aalue of the id attribute of an element,
returns that Element mstance, or returns
null if no document element has the spec-
ified id attribute value.

getElementsByTagllame (String) | Given a String value representing an el-
ement type name, returns a “collection”
(essentially an array) of Element in-
stances corresponding to each element n
the docnment having the given element
type name.
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Document Tree: Element Nodes

TABLE 5.6: Some methods of Element instances.
Method Purpose

getAttribute (String) Returns value of attribute having name
given by the String argument. or the
empty string if no value (even a default)
15 available for the given attribute name.
setAttribute (S3tring, String) | Creates an attribute with a name specified
by the first argument String and assigns to
it the value of the second argunment String.
It an attribute with this name already ex-
1sts, 1t 15 overwritten with the new value
specified, or an exception 1s thrown if the
attribute 15 read-only (many host objects
have read-only attributes).
removeAttribute (String) Removes the specified attribute, or throws
an exception 1f the attribute cannot be
deleted (many host objects have at-
tributes that cannot he deleted).
hasAttribute (String) Returns Boolean value indicating whether
or not the Element has an attribute with
the specified name.
getElenentsByTaglame (String) | Like the method with the same name on
document, but only returns those Element
instances that are descendants of this
Element.
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Document Tree: IIpocBEtovtog
Nodes

<body onload="makeCollapsible('collapsel’);">
<ol id="collapsel">
<li>First element of ordered list.</li>
<li>Second element.</li>
<li>Third element.</li>
</ol>
<p>
Paragraph following the list (does not collapse).
</p>

</body> Body apxikoU HTML document:
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Document Tree: IIpocBEtovtog
Nodes

<body onload="makeCollapsible('collapsel’);">

TTPOOoBETW OT
DOM
tree:

<ol id="collapsel">
<li>First element of ordered list.</li>
<li>Second element.</li>
<[i>Third element.</li>

</ol>
<p>
Paragraph following the list (does not collapse).
</p>
</body> AtrotéAeopa ekTéEAeonc makeCollapsible():
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Document Tree: IIpocBEtovtog
Nodes

¥ BlockCollapse. html - Mozilla Z E El

[ Click to collapse ]

1. First element of ordered hst.
2. Second element.

4. Third element.

Paragraph following the hist (does not collapse).
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Document Tree: IIpocBEtovtog
Nodes

function makeCollapsible(elementId) {

var element = window.document.getElementById(elementId);

if (element) {
var div = window.document.createElement ("div")
element.parentlode. insertBefore(div, element);
var button = window.document.createElement ("button") ;
div.appendChild (button) ;
button.setAttribute ("type", "button");
var buttonText = window.document.createTextlNode("Click to collapse");
button.appendChild (buttonText) ;
button.setdttribute ("onclick",

"toggleVisibility(this,'" + elementId + "’');");

return;
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Document Tree: IIpocBEtovtog
Nodes

. . |
function makeCollapsible(elementId) {
var element = window.document.getElementById(elementId);
if (element) { Anutoupyio Node
var div = window@ocument. craataElemant("div“ e
element . parentlode. insertBefore element) ;

var button = T.Tlndow@ateﬂament (@
div.appendChild (button) ;

button.setAttribute ("type", "button");
var buttonText = wind@u<§§§§§§§§2§f§%ﬁﬁTaxtHnda(nclickEE:EEEEEEE%TII>
button.appendChild (buttonText ) ;
button.setdttribute ("onclick",

"toggleVisibility(this,'" + elementId + "’');");

return;
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Document Tree: IIpocBEtovtog
Nodes

function makeCollapsible(elementId) {
var element = window.document.getElementById(elementId);
if (element) {

var div = window.document.createEleme

Ipoobrkn Node
oto DOM

ribute("onclick",
"toggleVisibility(this,'" + elementId + "’');");
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Document Tree: IIpocBEtovtog
Nodes

. . |
function makeCollapsible(elementId) {
var element = window.document.getElementById(elementId);
if (element) { MpooBrkn Attribute

var div = window.document.createElement ("div" )
element . parentlode. insertBefore(div

var button = window.documen
div.appendChild (but

button.appendChild (b xt):

"toggleVisibility(this,'" + elementId + "’');");
}

return;

}
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Document Tree: IIpocBEtovtog
Nodes

[1p1v TO KAIK: MeTA TO KAIK:

¥ BlockCollapse. html - Mozilla |Z||E|[z| ¥ BlockCollapse. html - Mozilla |Z||E|[z|

Fiiiiiiiil Joiiiiiiiil

| Click t{collapse ) Click tff expand

1. First element of ordered lst. Paragraph following the hst (does not collapse).
2. mecond element.

4 Third element.

Paragraph following the hst (does not collapse).

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



Document Tree: IIpocBEtovtog
Nodes

function toggleVisibility(button, elementId) {
var element = window.document.getElementById(elementId);
if (element) {
if (element.style.display == "none") {
element .s2tyle.display = "block";
button.childNodes[0] .data = "Click te collapse";
} else {
element.style.display = "none";
button.childNodes[0] .data = "Click to expand";
}
1
raturn;

F
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Document Tree: IIpocBEtovtog
Nodes

function toggleVisibility(button, elementId) {
var element = window.document.getElementById(elementId);
if (element) {

if (element.style.display == "none") {
element . s 2. digplay = "block";
= "Click to collapse”,
} else
element . 1eplay = "none";

tton.childNodes[0] .dat=® = \Click to expand";

AANGlovTag Keipevo.
raturn;
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Document Tree: IIpocBEtovtog
Nodes

IIpocOctovtac kKouPoug keeEvov eival mToAAEC
POPEC KOVPUGTIKO, LUE TNV LITOYPEDTIKY
onuovpyio KOUPov LEGH NG
“createTextNode” kat eilcorymyn tov 6to DOM.

Mio. NON STANDARD evvaioktikr Adon
etvou 1 ypnon ¢ InnerHtml, mov cov emttpémet
va ypawyelc html. Etvat ypnyopdtepn (ypdyipo
KOl EKTELEOT), OAAQL EMIPPETNC o€ A0
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Document Tree: HTML Properties

*Tuéc Attribute tiBevton pe dvo TpdTOLG:

element . sethAttribute("id", "element3");
element.id = "element3";

*Onwm¢ ko pe ta CSS properties, o TpdTog
elval 0 KOADTEPOC:

s Oaiveton EexdOapa 6T1 Oéter HTML attribute,
Oy amhd Eva property evoc object

s ATOQEVYEL OVOKOAEC KOTAGTAGELC TT.Y.

element.setAttribute “warning’);
//DOM class is reserved word in JavaScript
element.className = “warning”; //req’d in IE6
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DOM Event Handling

*Note: O IE6/7 £yt drapopetikd event model

+Event instance onutovpyeital yio kdOe
event

*Event instance properties:
s type: 6voua event (click, mouseover, xkir.)

» target: Node mov avtictoryei oto document
element ov dnuiovpynoe to (m.y., button
element ywo click, 1mg ywo mouseover). Avtdc
etvon To event target.
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DOM Event Handling

¢ JavaScript event listener: Mo function wov
KaAeital pe wopaueTpo to Event instance
otav cvufPel kamolo event

*Evog event listener oyetileton pe éva target
element kaAmvtog v
addEventListener () oto element (o IE9

vootnpPiCel Tn cvvaptnon avtn. Ot Tpony.
£K00GEIC OYL...)
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DOM Event Handling

[a va gipaoTe oupPartoi pe Tic Tpony. Ekddéoceic Tou IE:

if (el.addEventListener) {
el.addEventListener('click’,

modifyText, false);

} else if (el.attachEvent) {
el.attachEvent('onclick', modifyText);

¥
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DOM Event Handling

var button = window.document.getElementById("msgButton");
button.addEventListener("click", sayHello, false);

function sayHello(event) {
window.alert (
"Hello World!'\n'\n" +
"Event type: " + event.type + "\n" +
"Event target element type: " + event.target.nodelName);
returmn;

F
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DOM Event Handling

var button = window.document.getElementById("msgButton");

Event addEventListener("click", sayHello, falsa);

target

function sayHello(event) {
window.alert (
"Hello World!'\n'\n" +
"Event type: " + event.type + "\n" +
"Event target element type: " + event.target.nodelName);
returmn;

F
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DOM Event Handling

var button = window.documsst-getElementByvId("msgButton");
butt@n.addEventListener sayHello, false);
Event type
function sayHello(event) {
window.alert (
"Hello World!'\n'\n" +
"Event type: " + event.type + "\n" +
"Event target element type: " + event.target.nodelName);
returmn;

F

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



DOM Event Handling

+DOM event types:

s Ola ta HTML Intrinsic events ektoc: keypress,
keydown, keyup, kou dblclick

s EmumAéov, events mov ava@Epovton TUTIKA GTO
w1ndow object:

FEvent | Cause

arror An error (problem loading an image, script error, ete.) has oceurred.

rasize | View (window or frame) of document is resized.

scroll | View (window or frame) of document 12 serolled.
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DOM Event Handling

var button = window.document.getElementByvId("msgButton");
button.addEventListener("click" ,(sayHella) false);

Event handler
[ functionC@ayHelloX event) {

window.alert (
Definition "Hello World!'\n'\n" +
of event "Event type: " + event.type + "‘\n" +
handler "Event target element type: " + event.target.nodeName);
returmn;
F
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DOM Event Handling

var button = window.document.getElementById("msgButton");
button.addEventListener("click", sayHello, false);

Event instance

function EEJL}"HE].].C'{ {

window.alert (

"Hello World!'\n'\n" +

"Event type: " + event.type + "\n" +

"Event target element type: " + event.target.nodelName);
returmn;

F
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DOM Event Handling

var button = window.document.getElementById("msgButton");
button. addEventListener("click", sayHello, };
_ 2.uUvnOwcg false
function =zayHello{event) {
window.alert (
"Hello World!'\n'\n" +
"Event type: " + event.type + "\n" +
"Event target element type: " + event.target.nodelName);
returmn;

F
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DOM Event Handling

[JavaScript Application]

& Hello Wiarld!

Event tyvpe: click

Event target element byvpe: BUTTOM
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DOM Event Handling:
Mouse Events

+DOMZ2 mouse events
s click
= Mmousedown
= Mouseup
m Mousemove
m Mouseover
s Mouseout

*Event Instances &yovv emmA£ov properties
yioL mouse events
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DOM Event Handling:

TABLE 5.7 Properties added to Event instances representing DOMZ mouse events.

Mouse Events

Property

Value

clientX, client¥

These properties specify the x and v offset (in pix-
els) of the mouse from the upper lett corner of the
browser client area. Apply to all events.

acreand,. screeny

These properties specify the x and v offset (in pix-
els) of the mouse from the upper lett corner of the
display. Apply to all events.

metakey, shiftKey

altKey, ctrlkey,

These properties each have a Boolean value indi-
cating whether or not the corresponding kevboard
kev was depressed at the time this Event instance
was generated. Apply to all events.

button Which mouse button was depressed: O=left-
most, l=second from lett, ete. (reversed for left-
handed mouse ). Applies to click, mousedown, and
molsenp events.

detail Number of times the mouse button has been de-
pressed over the same screen location. Applies to
chek, mousedown, and mouseup events.

relatedTarget It event 1s mouseover, target is node being en-

tered, and relatedTarget is node being exited.
It event 1s mouseout, target 1s node being exited,
and relatedTarget 1s node being entered.
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DOM Event Handling:
Mouse Events

¢+Example: mouse “trail”

H MouseTrail. html - Mozilla |Z||E|[z|
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DOM Event Handling:
Mouse Events

*HTML document:

<body onload="init({) ;">

+JavaScript 1n1t () function:

function init() {
s for (wvar i=0: i<NUM_BLIPS: i++) {

var aDiv = window.document.createElement ("div");
Create window.document . body. appendChild (aDiv) ;
“blips” aDiv.setAttribute("id" , GIVOID_PREFTXUHNEP; String uniquely
aDiv.setAttribute("class", CS3_CLASS); identifying this div
1

Add eve%,windmw.dmcument .addEventListener ("mousemove", updateDivs, false);

listener return;
+
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DOM Event Handling:
Mouse Events

+Style sheet for “blips™:

.mouseTrailClass {
background-color:green;
height:3px; width:3px;
position:absolute;

Initially, not displayed
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DOM Event Handling:
Mouse Events

*Event handler updateDivs():

function updateDivs(event) {
var alDiv; // object corresponding to a blip div element
if ('moved) {
moved = true;
for (var i=0; i<NUM_BLIPS; i++) {
aliv =
window.document . getElementById(DIV_ID_PREFIX + 1i);
aliv.style.left = event.clientd + “px";
aliv.style.top = event.client¥ |+ “"px";
alliv.style.display = "block"; :
Convert mouse location

from Number to String
and append units

}
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DOM Event Handling:
Mouse Events

*Event handler updateDivs():

} else {
aDiv =
window.docunent.getElementById(DIV_ID_PFREFIX + nextToChange);
aDiv.style.left = event.clientX + "px";
aDiv.etyle.top = event.clientY + "px";
nextToChange = (nextToChange+1) NUM_ELIPS;
1

return;

F

Mod (remainder) operator

used to cycle through “blip” divs
(least-recently changed is the
next div moved)
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DOM Event Propagation

+Target of event Is lowest-level element
assoclated with event

s EX: target is the a element if the link is clicked:

<td><a href=.>click</a></td>

*However, event listeners associated with
ancestors of the target may also be called
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DOM Event Propagation

*Three types of event listeners:

<p 1d="pl">
<a 1d="al" href="zomewhere">0ver the rainbow</a>
</p>

var target = document.getElementById("al");

var ancestor = document.getElementById("pl");
ancestor.addEventListener("click", listenerl, true);
target.addEventListener("click”, listener2, false);
ancestor.addEventListener("click", listener3, false);
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DOM Event Propagation

*Three tvpes of event listeners:
<p 1d="pl">
p{a idE”ai" href="zomewhere">0ver the rainbow</a>
</ p>

Capturing: Listener on ancestor created with true as third arg.

var target = document.getElementById("al");
var ancestor = document.getElementById("pl");

addEventListener("click", listenerl, @

target.addEventListener("click", listener2, false);
ancestor.addEventListener ("click", listener3, false);
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DOM Event Propagation

*Three tvpes of event listeners:
<p 1d="pl">
p{a idE”ai" href="zomewhere">0ver the rainbow</a>
</ p>

Target: Listener on target element

vet) addEventListener("click", listener2, false);
ancestor.addEventListener("click", listener3, false);
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DOM Event Propagation

*Three tvpes of event listeners:
<p 1d="pl">
p{a idE”ai" href="zomewhere">0ver the rainbow</a>
</ p>

Bubbling: Listener on ancestor created with false as third arg.

var target = document.getElementById("al");

addEventListener("click", listeners3, } .
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DOM Event Propagation

*Priority of event handlers:

1. Capturing event body
handlers; ancestors ol
closest to root i Target
have highest @
priority
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DOM Event Propagation

*Priority of event handlers:

body
ol
li

L

2. Target event handlers
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DOM Event Propagation

*Priority of event handlers:

body 3. Bubbling event
ol handlers; ancestors
I closest to target have
a priority.
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DOM Event Propagation

+Certain events do not bubble, e.g.,
= load
= unload
= focus
= Dlur
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DOM Event Propagation

*Propagation-related properties of Event
Instances:
= eventPhase: represents event processing
phase:
e 1: capturing
o 2: target
e 3: bubbling

s Currentlarget: object (ancestor or target)
assoclated with this event handler
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DOM Event Propagation

*Propagation-related method of Event
Instances:

» sStopPropagation(): lower priority event
handlers will not be called
+Typical design:

= Use bubbling event handlers to provide default
processing (may be stopped)

= Use capturing event handlers to provide required
processing (e.g., cursor trail)
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Example: Drop-down Menus

[ DropDownMenu. himl - Mozilla = |[O] [g|

| Booles | Tools

When cursor
moves over This is&&a paragraph of text in the body of the

upper menu document.

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



Example: Drop-down Menus

[¥ DropDownMenu. html - Mozilla |:| |§| E|

e Home
a drop-down = agraph of text in the body of the

| TBkcen o b
appears ' Droducts

Purchase
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Example: Drop-down Menus

% DropDownMenu. html - Mozilla |:| |E| f'>__<|

agraph of text i the body of the

\ Background color changes
Purchase as cursor moves over
drop-down items
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Drop-down
disappears
when cursor
leaves both
drop-down
and menu

Example: Drop-down Menus

[ DropDownMenu. himl - Mozilla = |[O] [g|

Boolks | Tools

This 15 a paragraph of text in the body of the
documernt.
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Example: Drop-down Menus

¢ Dnciiment <triictiire:
<body onload="addEventHandlers();">

<table cellpadding="0" cellspacing="0" class="menubar">
<tbody>
<tr>
<td>
<div id="MenuBaril"
»Books<div id="DropDownl">
<table cellpadding="3" cellspacing="0" class="navbar">
<tbody>
<tr>
<td id="DropDownl_1"><a
href="http://www.exanple.com"
>Home</a>
</td>
</tr>
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Example: Drop-down Menus

¢ DOciiment otr [Ira- Event ha_mdlers will be added by
<body onload=‘sddEventHandlersyy>JavaScript code
<table cellpadding="0" cellspacing="0" class="menubar">

<tbody>
<tr>
<td>
<div id="MenuBaril"
»Books<div id="DropDownl">
<table cellpadding="3" cellspacing="0" class="navbar">
<tbody>
<tr>
<td id="DropDownl_1"><a
href="http://www.exanple.com"
>Home</a>
</td>
</tr>
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Example: Drop-down Menus

¢ Nnrciimaent ctriictiire:

<bodvy onload="addEventHandlers() ;">
-::ellpadding="[]” cellspacing="0" class="menubar">

Top menu body>
. <tr>
IS a table

<td>

<div id="MenuBaril"
»Books<div id="DropDownl">
<table cellpadding="3" cellspacing="0" class="navbar">
<tbody>
<tr>
<td id="DropDownl_1"><a
href="http://www.exanple.com"
>Home</a>
</td>
</tr>
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Example: Drop-down Menus

¢ Dnciiment <triictiire:
<body onload="addEventHandlers();">

<table cellpadding="0" cellspacing="0"

<tbody>
<tr> CSS: .menubar div { position:relative;
<t
Each top id=”I-IenuEa:r:1”
menu item is »Books<div id="DropDownl">
a (positioned) <table cellpadding="3" cellspacing="0" class="navbar">
div <tbody>
<tr>

<td id="DropDownl_1"><a
href="http://www.exanple.com"
>Home</a>
</td>
</tr>
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Example: Drop-down Menus

¢ Dnciiment <triictiire:
<body onload="addEventHandlers();">

<table cellpadding="0" cellspacing="0" class="menubar">

<tbody>
<tr> CSS: .menubar div div { pesition:absolute;
<t display:none
Associated <div id="MenuBarl"

drop-down is ::-B-:ml-:sid=“Dr:::pDGwn1”}

in.a div ”///////,//étﬁﬁIE*cellpadding=”3" cellspacing="0" class="navbar">
<tbody>

that is
Lo o

out of the normal <td id="DropDowni_1"><a

flov_v _and initially href="http://www.example . com"
Invisible >Home</a>
</td>
</tr>
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Example: Drop-down Menus

¢ Dnciiment <triictiire:
<body onload="addEventHandlers();">

<table cellpadding="0" cellspacing="0" class="menubar">
<tbody>
<tr>
<td>
<div id="MenuBaril"
»Books<div id="DropDownl">

Associated € abl® cellpadding="3" cellspacing="0" class="navbar">
drop-down iS/' <tbody>
a table <tr>

<td id="DropDownl_1"><a
href="http://www.exanple.com"
>Home</a>
</td>
</tr>
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Example: Drop-down Menus

*Full style rules:

.menubar div { position:relative;
line-height:1.5en;
padding:0 0.5ex;
margin:0 }

.menubar div div { pesition:abzolute;
top:1.5em; left:0;
z-1ndex:1;
dizplay:nocne }
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Example: Drop-down Menus

*Full style rules:

Top menu item div
is “positioned” but
line-height:1.5em; not moved from normal
padding:0 0.bex; flow location
margin:0 }
.menubar div div { pesition:abzolute;
top:1.5em; left:0;
z-1ndex:1;
dizplay:nocne }

.menubar div {@Gosition:relative:
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Example: Drop-down Menus

*Full style rules:

.menubar div { position:relative;

line-height _<_Upper left corner of

_ drop-down div overlaps
padding:0 0.5ex; bottom border of top
margin:0 } menu

.menubar div div { pesition:abgélute;

tt}p left:0;
z-1ndex:1;
dizplay:nocne }
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Example: Drop-down Menus

*Full style rules:

.menubar div { position:relative;
line-height:1.5en;
padding:0 0.5ex;
margin:0 }

.menubar div div { pesition:abzolute;

top:1.5em; left:0;
Drop-down drawn over
lower z-index elements display:ncne }
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Example: Drop-down Menus

+ Adding event handlers to top menu.
= Document:

<div i1d="MenuBarl"
>Books<div 1d="DropDownl">

» JavaScript addeEventHandlers():

var menuBarl = window.document.getElementById("MenuBari™);
Target menuBaril.addEventListener ("mousecver", showDropDown, false);

event menuBarl.addEventListener ("mousecut”, hideDropDown, false);
handlers menuBarl.dropDown = window.document.getElementById("DropDownl") ;
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Example: Drop-down Menus

+ Adding event handlers to top menu.
= Document:

<div i1d="MenuBarl"
>Books<div 1d="DropDownl">

» JavaScript addEventListener():

var menuBarl = window.document.getElementById("MenuBari™);
menuBarl.addEventListener ("mouseover", showDropDown, false);

menuBarl.addEventListener ("mousecut”, hideDropDown, false);

menuBarl . droplDewip = window.document.getElementById("DropDownl") ;

menuBarl will be target of events; adding reference to the drop-down
div makes it easy for event handler to access the drop-down
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Example: Drop-down Menus

function showDropDown(event) {
if (event.target ==

== gvent.currentTarget) {
var droplown =

event.currentTarget.dropDown,
dropDown. etyle.display = "block";
}

raturmn;

}
function hideDropDown(event) {

if ('ancestorOf (event.currentTarget, event.relatedTarget)) {

var droplown = event.currentTarget.dropDown;
dropDown. style.display = "none";

1
return;

}
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Example: Drop-down Menus

function showDropDown(event) {
if (event.target == event.currentTarget) {
var droplown = event.currentTarget.dropDown;
_ dropDown. etyle.display = "block";
Basic 1
processing:  regturn:
change 1
visibility of  function hideDropDown(event) {
drop-down if ('ancestorOf (event.currentTarget, event.relatedTarget)) {
\\\{i var droplown = event.currentTarget.dropDown;
dropDown. style.display = "none";

}

return;

}
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Example: Drop-down Menus

function showDropDown(event) {

lgnore if (event.target == event.currentTarget) {
bubbﬁng »///' var droplown = event.currentTarget.dropDown;
mouseover dropDown. style.display = "block";

events from }

drop-down return;

I
function hideDropDown(event) {
if ('ancestorOf (event.currentTarget, event.relatedTarget)) {
var droplown = event.currentTarget.dropDown;
dropDown. style.display = "none";

}

return;

}
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Example: Drop-down Menus

function showDropDown(event) {
if (event.target == event.currentTarget) {
var droplown = event.currentTarget.dropDown;
dropDown. etyle.display = "block";

1
raturmn;
Ignore function hideDropDown(event) {
rnOUSQOUt if ('ancestor0f (event.currentTarget, event.relatedTarget)) {
eventrf var droplown = event.currentTarget.dropDown;
cursoris dropDown. style.display = "none";
remaining }
over menu return;
item or 1
drop-down
(self or
descendant)
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Example: Drop-down Menus

function ancestorOf (ancestorElt, descendElt) {
var found;

// Base cases: descendElt 13 null or same as ancestorElt

if ('descendElt) {
found = false;

} else if (descendElt == ancestorElt) {
found = true;

// Recursive case: check descendElt’s parent
} else {
found = ancestor0f (ancestorElt, descendElt.parentlode);

}

return found;
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Example: Drop-down Menus

+ Adding event handlers to drop-down:
= Document:

<td id="DropDownl_1"><a

href="http://www.exanple.com"
>Home</a>

</td>

» JavaScript addEventListener():

var dropDownl_1 = window.document.getElementById("DropDownl_1");

dropDownl_1.addEventListener ("mouseover", highlight, false);
dropDownl_1.addEventListener("mouseout", lowlight, false);
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Example: Drop-down Menus

function highlight (event) {

if (event.currentTarget.style.backgroundColor '= "zilver") {
event.currentTarget.style.backgroundColor = "silver";

+

event.stopPropagation();

returmn;

+

function lowlight(event) {
if (!ancestor0f (event.currentTarget, event.relatedTarget)) {
event.currentTarget.style. backgroundColor = "gray";

1

returmn;

F
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Example: Drop-down Menus

Don’t function highlight (event) {

bOther —*if (event.currentTarget.style.backgroundColor != "silver") {
Chafwﬂng event.currentTarget.style.backgroundColor = "silver",;
style if }

this event event.stopPropagation();

bUbeed return;

froma 3}

descendant.

function lowlight(event) {
if (!ancestor0f (event.currentTarget, event.relatedTarget)) {

event.currentTarget.style. backgroundColor = "gray";

1

returmn;

F
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Example: Drop-down Menus

function highlight (event) {

if (event.currentTarget.style.backgroundColor '= "zilver") {
event.currentTarget.style.backgroundColor = "silver";

}

event Don’t bubble up to showDropDown since

return; the drop-down must be visible
¥

function lowlight(event) {
if (!ancestor0f (event.currentTarget, event.relatedTarget)) {
event.currentTarget.style. backgroundColor = "gray";

1

returmn;

F
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Example: Drop-down Menus

function highlight (event) {

if (event.currentTarget.style.backgroundColor '= "zilver") {
event.currentTarget.style.backgroundColor = "silver";

+

event.stopPropagation();

returmn;

+

function lowlight(event) {
lgnore  — if (l!ancestor0f(event.currentTarget, event.relatedTarget)) {
mouseout to event .currentTarget.style. backgroundColor = "gray";

a descendant }
returmn;

F
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DOM Event Cancellation

* Browser provides default event listener for certain
elements and events

= EX: click on hyperlink
= EX: click on submit button

* Default listeners are called after all user-specified
listeners

*stopPropagation() does not affect default
listeners

¢ Instead, call preventDefault () on Event
Instance to cancel default event handling
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DOM Form Validation

TE Form¥alidation. html - Mozilla

Eequred mput: | Click to submit |
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DOM Form Validation

<body onload="addListeners();">
<form id="validatedForm" action="http://www.example.com">
<p>
<label>Required input:
<input type="text"
name="requiredField" id="requiredField" />
</1label>
<input type="submit"
name="submit" value="Click to submit" />
</p>
</form>
</body>
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DOM Form Validation

var form = window.document.getElementById("validatedForm") ;
form.addEventListener("submnit", validateForm, false):

function validateForm(event) <

var textfield = window.document.getElementById({"requiredField");
var fieldValue = textfield.value; // getAttribute doesn’t work here!

if (/"\s*$/.test(fieldValue)) {
window.alert ("Data must be entered in the field\n" +
"before submitting the form");
event . preventDefault () ;

1

returmn;

F
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DOM Form Validation

var form = window.document. getElementById("validatedForm") ;
f@rm.addEventListener validateForm, false);
Listen for form to be submitted

function validateForm(event) <

var textfield = window.document.getElementById({"requiredField");
var fieldValue = textfield.value; // getAttribute doesn’t work here!

if (/"\s*$/.test(fieldValue)) {
window.alert ("Data must be entered in the field\n" +
"before submitting the form");
event . preventDefault () ;

1

returmn;

F
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DOM Form Validation

var form = window.document.getElementById("validatedForm") ;
form.addEventListener("submnit", validateForm, false):

Must use value property to access

function validateForm(event) { Value entered in text field on form

var textfield = window.document|getElementById("requiredField");
var fieldValue = // getAttribute doesn’t work here!

if (/"\s*%/.test (fieldV
window.alert ("Data must be entered in the field\n" +
"before submitting the form");
event . preventDefault () ;

1

returmn;

F
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DOM Form Validation

var form = window.document.getElementById("validatedForm") ;
form.addEventListener("submnit", validateForm, false):

function validateForm(event) {
var textfield = window.document.getElementById({"requiredField");

var fieldValue = textfield.value; // getAttribute doesn’t work here!
if (/T \e#8/ test (fieldValue)) {

window.alerxt ("Data must be entered in the field\n" +
"before submitting the form");
event .preventDefault () ;

}
return; Regular expression literal representing

} “set of strings consisting only of white space”
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DOM Form Validation

var form = window.document.getElementById("validatedForm") ;
form.addEventListener("submnit", validateForm, false):

function validateForm(event) <

var textfield = window.document.getElementById({"requiredField");
var fieldValue = textfield.value; // getAttribute doesn’t work here!

if (/"\e*}/.test (fieldValue)) {
window.alert ("Data must be entered in the fieldin" +

“hefore submitting the form");
evaent(preventDefaulti) ;
1

return; Cancel browser’s default submit event processing
}
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DOM Event Generation

+Several Element’s provide methods for

generating events

m EX: textfield.select O; CAUSES text In text field to be
selected and a select event to occur

TABLE 5.9 DOM?2 methods for generating common events.

Method | Applicable Elements

blur anchor., input, select, textarea

click input (tvpe button, checkbox, radio, reset, or submit)
focus anchor, input. select, textarea

select input (tvpe text, file, or password), textarea
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Detecting Host Objects

+*How can a JavaScript program test for the
existence of a certain host object?

» Does the sty le element have a
setProperty () method?

if (element.style.setProperty) {

s [f we’re also not sure that e l ement is defined
or that sty 1e exists:

if (element k& element.stvle k& element.stvle.setProperty) {
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Detecting Host Objects

*|s a browser DOM-compliant?

s EX:
document.1mplementation(“Core”,
“2.07) returns true if browser implements
all of DOM 2 Core module, false otherwise

» Problem: what does false tell you?
+Many scripts attempt to directly determine
the browser, but...

= What about new browsers?

= Some browsers can “lie” about what they are
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|E6 and the DOM

*No Node object (and associated constants)

*No setProperty() or
getPropertyValue()

+Must use “className’” rather than
“class” in setAttribute() and
getAttribute()

*Empty div/span height cannot be made
less than character height
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|E6 and the DOM

*No addEventListener() (sono
multiple listeners)

+Cannot use setAttribute() to specify
Intrinsic event attribute

button.setAttribute("onclick",
"toggleVisibility(this,’" + elementId + "’);");

| IE6 butt:::= toggleVisibility;

Value assigned is a function Object (method)
rather than a String.
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|E6 and the DOM

+ Adding listeners to both IE6 and DOM:

String-valued in DOM, initially nul1 in IE6

if {buttc:-n === null) { // e.g., in IE

button.onclick = toggleVizibility;

F else {
button.setAttribute ("onclick",
"toggleVisibility(this, " + elementId + "?);");
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|E6 and the DOM

+Passing arguments to event listeners:
s DOM:

butteon.setAttribute("onclick",
"toggleVisibility(this,'" + elementId + "°);");

s |[EOG:

button.onclick =

Listener is called as a method
in IEG, so this is a reference
to button

foggleVisibility;
button.elementId = elemen :
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|E6 and the DOM

+Passing arguments to event listeners:

function toggleVisibility(inButton, elementId) {
var button, element; i ihat arguments are defined

if (AnButton && elementId) {

DOM button = inButton;

element = window.document.getElementById(elementId);

approach 3

elze if (window.event) {
button = this;
if (button) {
element = window.document.getElementById(button.elementId);
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|E6 and the DOM

+Passing arguments to event listeners:

function toggleVisibility(inButton, elementId) {
var button, element;

if (inButton && elementId) {
button = inButton;
element = window.document.getElementById(elementId);

} Test for host object created by IE6 when event occurs
else if ?' {
IE6 button = this;

if (button) {

approach
PP element = window.document.getElementById(button.elementId);

Update: window.event test succeed with Chrome!
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|E6 and the DOM

+Passing arguments to event listeners:

elementId) {

function toggleVisibility
var button, element;

if (inButton && elementId) {

outton = inButton;
ow.document . getElenentById(elementId) ;

DOM
approach 3

else if (window.event) {
IE6 outton = this;
if (button) {
element = window.document.getElementById(button.elementId);
}
1

approach
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|E6 and the DOM

+Passing arguments to event listeners:
function t:::ggle".i’isibilit}r{inﬂuttmn, {

var button, element;

if (inButton && elementId) {

DOM button = inButton;
element = window.document.getElementById ;

approach 3
else if (window.event) {
g5 | o
approach 11 Lbutton) 1 | |
element = window.document.getElementById(button.element Id) ;
}
1
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|E6 and the DOM

+|E6 does not pass an Event instance to event
listeners

*|nstead, IEG creates a global object event
when an (Intrinsic) event occurs

¢ Testina for non-DOM call: In a DOM-compliant
function needEventConversion lf} { call to event listener
return ! ((args.length == 1) && there is one
window.Event && argument that is

(args[0] instanceof window.Ewvent)); an Eventinstance
}

function updateDivs(event) 4

if EneedEventC::-nversimn{}j I Basically an Array
of call arguments
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|E6 and the DOM

+Converting event object to Event-like:
Undefined if IE6

function update[}ivs {

if (needEventConversion {a:r:gument s))

event = eventﬂmmrert[ indow. i-‘lil’ﬂll

Global object In IE6, evaluates to Object
created by IE6  value of DOM'’s Event
currentTarget property

}
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|E6 and the DOM

+Converting event object to Event-like:

function eventConvert(ieEvent, currentTarget) {

var event = new Object();
try {
event .detaill = 1;
if (ieEvent.type == "dblclick") {
event.type = "click";
avent.detall = 2;
} else {
avent . type
F
event .target = ileEvent.srcElement;
event.currentTarget = currentTarget;

isEvent.type;
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+Converting event object to Event-like

|E6 and the DOM

function eventConvert(ieEvent, currentTarget) {

Use
exception
handling

for convenience

rather than
testing

for existence
of properties

var event = new Object();
( :::){

event .detaill = 1;

if (ieEvent.type == "dblclick") {
event.type = "click";
avent.detall = 2;

} else {

avent . type
F

event .target = ileEvent.srcElement;
event.currentTarget = currentTarget;

isEvent.type;
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|E6 and the DOM

+Converting event object to Event-like:

function eventConvert(ieEvent, currentTarget) {

var event = new Object();

try {

Most type event .detail = 1;
values if (ieEvent.type == "dblelick") {
(except E‘JEﬂt.tFpe = Hc_lil:l,:”;
CﬂﬂCHCk) avent.detall = 2;
are copied b Elset{t o
without event.type = l1skvent.type;
change ;

J event .target = ileEvent.srcElement;

event.currentTarget = currentTarget;
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|E6 and the DOM

+Converting event object to Event-like:

function eventConvert(ieEvent, currentTarget) {

var event = new Object();
try {
event .detaill = 1;
if (ieEvent.type == "dblclick") {
event.type = "click";
avent.detall = 2;
+ elze {

avent . type

isEvent.type;
IE6 uses +

a different — event.target = ieEvent

name for event .currentTarget = currentTarget;

target
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|E6 and the DOM

+Converting event object to Event-like:

function eventConvert(ieEvent, currentTarget) {

var event = new Object();
try {
event .detaill = 1;
if (ieEvent.type == "dblclick") {

event.type = "click";
avent.detall = 2;
+ elze {

avent . type
F

event .target = ileEvent.srcElement;

event .currentTarget =

currentTarget passed in from event listener:
within eventConvert (), this refers to the global object!
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|E6 and the DOM

+Converting event object to Event-like:

event . stopPropagation = function () {isEvent.cancelBubble = true;};
event . preventDefault = function () {ieEvent.returnValue = false;};
event.screenX = leEvent.screenX;

event .screenY = 1leEvent.screenY;

event.clientX = 1sEvent.clientX;

event.clientY = 1eEvent.clientY;

event.altkevy = 1eEvent.altKey;

event.ctrlley = leEvent.ctrlKey;

// No meta key defined in IE event object

event .shiftKey = i1eEvent.shiftkey;
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|E6 and the DOM

+Converting event object to Event-like:

Use function expressions to define DOM methods as setting IE properties

event.stopPropagation = function () {ieEvent.cancelBubble = true;};
event.preventDefault = function () {ieEvent.returnValue = false;};
event.screenX = leEvent.screenX;

event .screenY = 1leEvent.screenY;

event.clientX = 1sEvent.clientX;

event.clientY = 1eEvent.clientY;

event.altkevy = 1eEvent.altKey;

event.ctrlley = leEvent.ctrlKey;

// No meta key defined in IE event object

event .shiftKey = i1eEvent.shiftkey;
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|E6 and the DOM

+Converting event object to Event-like:

event . stopPropagation = function () {isEvent.cancelBubble = true;};
event . preventDefault = function () {ieEvent.returnValue = false;};
event.screenX = leEvent.screenX; ™
event .screenY = 1leEvent.screenY;
event.clientX = 1sEvent.clientX;
event.clientY = i1zEvent.clientY; Most mouse-event
event.altkevy = 1eEvent.altKey; > properties are identical
event.ctrlley = leEvent.ctrlKey;

// No meta key defined in IE event object
event .shiftKey = i1eEvent.shiftkey; b
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|E6 and the DOM

+Converting event object to Event-like:

switch (ieEvent.button) {

case 1: event.button = 0; break; Buttons are numbered
case 4: event.button = 1; break; differently
case 2: event.button = 2; break;

I

switch (ieEvent.type) {
case "mouseover": event.relatedTarget = ieEvent.fromElement; brealk;
case "mouseocut": event.relatedTarget = i1eEvent.toElement; brealk;

+
} catch (e) {
// Return whatever we have and hope for the best...

}

return event;

}
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|E6 and the DOM

+Converting event object to Event-like:

switch (ieEvent.button) {
case 1: event.button = 0; break;
case 4: event.button 1: break;

case 2: event.button = 2Z; break; Different names for

}
switch (ieEvent.type) { relatedTarget

case "mouseover": event.relatedTarget = ieEvenﬁffrnmElemﬂng; break;

case "mouseocut": event.relatedTarget = ieEvent . toElement; breal;

+
} catch (e) {
// Return whatever we have and hope for the best...

}

return event;

}
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|E6 and the DOM

+Converting event object to Event-like:

= Capturing listeners behave somewhat differently
in IE6 and DOM, so eventConvert() did
not attempt to simulate the eventPhase DOM

property
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Other Common Host Objects

*Browsers also provide many non-DOM host
objects as properties of window

+\While no formal standard defines these
objects, many host objects are very similar in
|[E6 and Mozilla
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Other Common Host Objects

TAEBLE 5.10: Some common window methods.

Method

Functionality

alert (3tring) Display alert window displayving the given String value.

confirm(String) | Pop up a window that displayvs the given String value and contains

two buttons labeled OK and Cancel. Return boolean indicating
which button was pressed (true implies that O was pressed).

prompt (String, Pop up a window that displays the first String value and contains a
String) text field and two buttons labeled OK and Cancel. Second String

argument 12 initial value that will be displayved in the text field. Re-
turn String representing final value of text field if O 1s pressed, or
null /undefined (browser-dependent) 1f Clancel button is pressed.
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open(3tring, Open a new browser window and load the URI specified by the
String) first String argument mmto this window. The second String specifies
a name for this window suitable for use as the value of a target
attribute i an HTML anchor or form element. Optional String
third argument 15 comma-separated list of “features”, such as the
window width and height; see example below. Returns an ohject
that 15 a reference to the global object for the new window.

close() Close the browser window executing this method.

focus() Give the browser window executing this method the foeus.

blur() Canse the browser window executing this method to lose the focus.
The window that gains the foens 15 determined by the operating
system.
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moveTo (Nunber, Move the upper left corner of the browser window executing this
Number ) method to the x/v screen location (In pixels) specified by the ar-
gument values, which should be mtegers. The upper lett corner of
the screen 1s at (0,0].

moveBy (Number, Move the upper left corner of the browser window executing this
Number) method right and down by the number of pixels specified by the first
and second, respectively, argument values. These values should be
mtegers,

resizeTo (Number,| Hesize the browser window executing this method so that it has
Number ) width and height in pixels as specified by the first and second.
respectively, argument values. These values should be integers.

resizeBy (Number, | Resize the browser window executing this method so that 1ts width
Number ) and height are changed by the number of pixels specified by the first
and second, respectively, argument values. These values should he
mtegers.

print () Print the docnment contained in the window executing this method
as 1f the browser's Print button was clicked.
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*open () creates a pop-up window

= Each window has its own global object, host
objects, etc.

= Use pop-ups with care:
e Pop-ups may be blocked by the browser
e They can annoy and/or confuse users

Guy-Vincent Jourdan :: CSI 3140 :: based on Jeffrey C. Jackson’s slides



Other Common Host Objects

TAELE 5.11; Common window methods related to time.

Method Functionality
setTimeout (3tring, Execute (once) the JavaSeript code represented by the first argu-
Number) ment value atter the number of milliseconds specified by the second

(integer | argument value has elapsed, unless the timeout 1s cleared
(2ee next method). Return Number representing an ID for the
timeout that can be uszed to clear it.

clearTimeout (Number)

Clear the timeout having the [D specified by the Number argument.

setInterval (String,
Number)

Repeatedly execute the JavaScript code represented by the first
argument value every time the number of milliseconds specified by
the second (nteger ] argument value has elapsed. unless the interval
timer 18 cleared (see next method). Return Number representing
an ID for the mmterval timer that can be used to clear it.

clearInterval (Number)

Clear the mterval timer having the ID specified by the Number
argument.
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# HostObjects.html - Mozilla |- [B1|[X]

Pop-up will close in 2 seconds unless yvou
click this button: | Click to resettimer |

FPop-up text.
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<body onload="init();">
<p>
<label>Pop-up will close in <span id="countdown">10</span=>
seconds unless you click this button:dnbsp;
<button type="button"
onclick="reszetCountdown() ;">Click to reset timer</button>
</label>
</p>
</body>
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<body onload= ‘ >

<p>
<label>FPop-up will close in <span @Qd="countdown'
seconds unless you click this button:dnbsp;
<button type="button"
onclick="reszetCountdown() ;">Click to reset timer</button>

»10</span>

</label>
</p>
</body>
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Other Common Host Objects

var popup; // Reference to pop-up window’zs global object
var intervallD; // ID of one-second interval timer
var countdownklt; // span containing number of seconds until pop-up closes

function init() {
popup = window.open("HostObjectsPopUp. html", "popup",
"width=100,height=100");
intervallD = window.setInterval ("messWithPopUp();", 1000);
countdownElt = window.document.getElementById("countdown") ;
return;
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<body onload="init();">
<p>
<label>Pop-up will close in <span id="countdown">10</span=>
seconds unless you click this button:dnbsp;

<button type="button®
onclick=(resetCountdown() ;V>Click to reset timer</button>
</label>

</p>
</body>
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var popup; // Reference to pop-up window’zs global object
var intervallD; // ID of one-second interval timer
var countdownklt; // span containing number of seconds until pop-up closes

function resetCountdown() {
countdownElt . childlNodes [0] .data = "10";
popup.focus(); // Make sure the pop-up is still visible.
return;

+
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var popup; // Reference to pop-up window’zs global object
var intervallD; // ID of one-second interval timer
var countdownklt; // span containing number of seconds until pop-up closes

function messWithPopUp() {
var secondsLeft = countdownElt.childlodes[0].data - 1;
countdownElt . childlNodes [0] .data = String(secondsLeft);
if (secondsLeft == 0) {
window.clearInterval (intervallD) ;
popup.close();
} else {
popup.moveBy (10,10);
popup.resizeBy(2,2);
popup.focus () ;
1

return;
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Other Common Host Objects

TABLE 5.12: Some common non-method properties added to the window object by
browsers.

Property | Value

closed Boolean indicating whether this window 12 open or closed.
location | String representing URL currently loaded into this win-
dow. Setting this property to a String value causes the
browser to load the URL represented by this String.

name The name value assigned to this window by the second
argument to the epen method.

opener Ohject reference to window that opened this window. May
not be present in windows other than those opened using
the window. open method.

parent If this document 1s loaded mm a frame. this 15 an object
reference to the global object for the frameset contaiming
the frame. In a window opened with window.open. this
15 a reference to the window itself. In an initial browser
window, this property may not be present,

tap Similar to parent, but is a reference to the top of the hier-

archy rather than to the immediate ancestor.
navigator | Object providing information about the browser (see bhe-
lowr ).

screen Object providing information about the display on which
the browser window 1s viewed (see below).
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*navigator: (unreliable) information about
browser, including String-valued properties:

= appName

= appVersion

= UserAgent
¢ screen: information about physical device,
Including Number properties:

« availlHeight, avai IWidth: effective screen size
(pixels)
= colorDepth: bits per pixel
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