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The Document Object Model (DOM)

Overview
Document root———>»| document
Nodes
<htm1>
<hera"d> |Thead> <— Sibling nodes —)

<meta charset="utf-8"> Child nodes

<title>Share Your Travels</title>

oS [<meter] [<titie>] [n15] [p7] [<ing>] [sn25] [<aive] [<aivs]
<h1>Share Your Travels</h1>
<p>Photo of Conservatory Pond in
<a href="http://www.centralpark.com/">Central Park</a> |<a> |<P>||<P>| |<p>|| <p>|
</p>
S Raviaven g eI ETICNIEL PRI nos [SEine]  [<tines]

<div id="latestComment">
<p>By Ricardo on <time>2016-05-23</time</p>
<p>Easy on the HDR buddy.</p>
</div>
<div>
<p>By Susan on <time>2016-11-18</time></p>
<p>I Tove Central Park.</p>
</div>
</body>
</html>
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The Document Object Model (DOM)

Nodes and Nodelists

<p>Photo of Conservatory Pond in
<a href="http://www.centralpark.com/">Central Park</a>

</p>
<p> | Element node
Photo of Conservatory Pond in <a> | Element node [[return and spaces]
Text node Text node
href="http://www.centralpark.com/" Central Park
Attribute node Text node
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The Document Object Model (DOM)

Document Object

The DOM document object is the root JavaScript
object representing the entire HTML document

// retrieve the URL of the current page
var a = document.URL;
// retrieve the page encoding, for example 1ISO-8859-1

var b = document.inputEncoding;
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The Document Object Model (DOM)

Selection Methods

Classic

e getElementByld()

e getElementsByTagName()
e getElementsByClassName()
Newer

e querySelector() and

e guerySelectorAll()
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The Document Object Model (DOM)

Selection Methods

var node = document.getElementById("latest");

L

<body>
<h1>Reviews</h1>
—— <div id="Tlatest">
<p>By Ricardo on <time>2016-05-23</time</p>
<p class="comment">Easy on the HDR buddy.</p> €«———
L—— </div>
<hr/>
——— <div>
<p>By Susan on <time>2016-11-18</time></p>
<p class="comment">I Tove Central Park.</p> €«——
L </div>
<hr/>
</body>

Y

Y

var 1list2 = document.getElementByClassName ("comment") ;

var 1list1 = document.getElementsByTagName ("div");
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The Document Object Model (DOM)

Query Selector

querySelectorAll("nav ul a:1ink")

<body> querySelectorAll ("#main div time")
<nav>

<ul>
<li><a href="#">Canada</a></1i>
‘ <1i><a href="#">Germany</a></11i>
<li><a href="#">United States</a></1i>
</ul>
</nav>
<div id="main">
Comments as of
<time>November 15, 2012</time> |

querySelector ("#main>time")

<div>
<p>By Ricardo on <time>September 15, 2012</time></p>
<p>Easy on the HDR buddy.</p>

</div>

<div>
<p>By Susan on <time>October 1, 2012</time></p>
<p>I Tlove Central Park.</p>
</div>
</div>
<footer>
<ul>
<li><a href="#">Home</a> | </1i>
<li><a href="#">Browse</a> | </1i>
</ul>
</footer>
</body>

querySelector ("footer")
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The Document Object Model (DOM)

Element Node Object

Element Node object represents an HTML element in
the hierarchy, contained between the opening <> and
closing </> tags for this element. Every node has

classList

e className

e Id

* innerHTML
e Style

* tagName
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The Document Object Model (DOM)

More common (not universal) properties

e href
°* pame
° Src

e value
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Modifying the DOM

Changing an Element’s Style

<style>
.box {
margin: 2em; padding: O;
border: solid 1pt black;
}
.yellowish { background-color: #EFE63F; }
.hide { display: none; }
</style>
<main>
<div class="box">

</div>

</main>
var node = document.querySelector("main div"); Equivalent to:
node.className = "yellowish"; » @ <div class="yellowish">

This replaces the existing class specification with

this one. Thus the <div> no longer has the box class
node.classList.remove("yellowish"); — —> <div class="">
node.classList.add("box"); Removes the specified class specification <div class="box">

and adds the box class

node.classList.add("yellowish"); 3> <div class="box yellowish">

Adds a new class to the existing class
specification

©
y
©

node.classList.toggle("hide"); <div class="box yellowish hide">

»
If it isn't in the class specification, then add it

G’ node.classList.toggle("hide"); <div class="box yellowish">

y
®

>
If it is in the class specification, then remove it
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Modifying the DOM

Meet the family

<body>
parentNode
> <p>
firstChild .
i This is some <strong>text</strong>
childNodes </p> _ o
» <h1>Title goes here</h1> brevioussibiing
> <p>subtitle</p>
» <div> <
lastChild d-l_\{ i nextSibl1ing
</div>
</body>
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Modifying the DOM

Changing an Element’s Content

document.getElementByld("here").innerHTML =
"foo<em>bar</em>";
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Modifying the DOM

Creating DOM elements

o Create a new text node "this is dynamic"

var text = document.createTextNode("this 1is dynamic");

9 Create a new empty <p> element
<p></p>

var p = document.createElement("p");

9 Add the text node to new <p> element

<p>| "this is dynamic" |</p>

p.appendChild(text);

Q Add the <p> element to the <div>

var first = document.getElementById("first");
first.appendChild(p);
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Modifying the DOM

Creating DOM elements

0 Add the <p> element to the <div>

var first = document.getElementById("first");
first.appendChild(p);

<div id="first"> <div>
<h1>DOM Example</h1>
<p>Existing element</p>
<p>this 1is dynamic</p>

S <p>| "Existing element" |</p>

<h1>| "DOM Example" |</h1>

<p>| "this is dynamic" [</p>

</div>
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Modifying the DOM

Tools - Debuggers

IR o ¢
Chapter 9 - Project 3 X\ +
& % | (0 file//Gi/web development textbook/second edition/teaching material/instructor resources/end-of-chapter-projects/done/cha s e $ & @ =
« o8 Nov s =

Client Name: |Enter name

ik Memory = Metwork ]

& O3 Inspector [ Console [ Deb
- Search scripts (Ctrl+P) B @

L A T 4 (anonymous) Gi/web..t03.js:

hoverNode™) ; o

Call Stack

file:// Add watch expression

g z i s ”
f/high level function to go through all nodes and build the extra nodes. Function scope [showHoverNodes]
function showHoverNodes() this: Window — Chapterl3-project03.html
{ arguments: Arguments
var rootElement = ent.documentElement; firstTier: NodeList[3
var firstTier = rootElement.childNades; skt Diodel 23]
<head>
elist of the direct children of the root element #text ™"
irstTier.length; i++) 2 <body>
oDy ) { 3
odes = firstTier[i].childNodes; <
o g Tenath Y srote_: NodeListPrototype
& {} o s[31); - i undefined N
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Modifying the DOM

Tools — Performace checkers

[ Chapterd - Project3 X

< C | ® 127.00.156

Client Type: School College University E|
Meeting Date: yyyy -mm-dd IE

m FIELDSET
x al

e 0 y (Bottom Up} ¥
Self Time i Total Time
Profiles I
C LES
Profile 1 Save
Console
QO ¥ top ¥

noGe | ype=s TagName=ungeTlhea

nodeTyp tagName=undefined

nodeType=3 tagame=undefined

Console Sources MNetwork Timeline Profiles

Applcation  Secunty  Audits

Function
(idle)
(program)
»log
» highlightRecursive
» appendChild
»wrapObject
» createElement
» showHoverNodes

» addEventlistener

» createTextNode

» InjectedScript.RemoteChject
tan:m},'ncu:ﬂ
(anonymaus)

» (anonymous)

» _wrapCObject

{anonymous)

= e}
o
ER <

CNapTeruy-projectas.]s:sq
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Modifying the DOM

Tools — Linters

& J5Unt The JavaScr

L] Cc f

7 jshint.com e @ * * = 0O

| Jstine I clsar |

JSLint was unable to finish_
Unexpecicd for'. Jine I colimuz §
far fuar 1=2; 1 ¢ raddas Tengeh; 100} |
Unexpected war' lina | ealumin 5
For (var iy i ¢ radiss. langth; iss) {
Unexpected traling space. itme 3 columm 35

{f if here then this radic button was selected
Thexpecied rmbng space ime § colimm 29

this.checked = true;
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Events

JavaScript event is an action that can be detected by
JavaScript

 Many of them are initiated by user actions

e some are generated by the browser itself.

We say that an event is triggered and then it is
handled by JavaScript functions
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Events

Event-Handling Approaches — Inline Hook

inline.js

function validate(node) {

}
HTML document using the inline hooks function check(node) {\

<script type="text/javascript" src="inline.js"></script> //7'}
function highlight(node) {

A

<form name='mainForm' onsubmit="validate(this);">
<input name="name" type="text"
onchange="check(this) ;"
onfocus="highlight(this, true);"
onblur="highlight(this, false);">
<input name="email" type="text"

onchange="check(this) ;"
onfocus="highlight(this, true);"
onblur="highlight(this, false);">
<input type="submit"
Notice that you can define
an entire event handling

' function within the markup.
"> This is NOT recommended!

onclick="function (e) {
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Events

Event-Handling Approaches — Event Property Approach

var myButton = document.getElementByld('example’);

myButton.onclick = alert('some message');
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Events

Event-Handling Approaches — Event Listener Approach

var myButton = document.getElementByld('example’);

myButton.addEventListener('click’, alert('some
message'));

myButton.addEventListener('mouseout’, funcName);
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Events

Event-Handling Approaches — Event Listener Approach (anon function)

myButton.addEventListener('click’, function() {
var d = new Date();

alert("You clicked this on "+ d.toString());

};
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Events

Event Object

When an event is triggered, the browser will construct
an event object that contains information about the
event.

div.addEventListener('click’, function(e) {
// find out where the user clicked

var x = e.clientX;
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Events

Event Object

 bubbles Indicates whether the event bubbles up
through the DOM

e cancelable Indicates whether the event can be
cancelled

e target The object that generated (or dispatched)
the event

e type The type of the event (see Section 9.4)
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Event Types

Mouse Events

e click The mouse was clicked on an element
* dblclick The mouse was double clicked on an element

e mousedown The mouse was pressed down over an
element

* mouseup The mouse was released over an element

* mouseover The mouse was moved (not clicked) over an
element

* mouseout The mouse was moved off of an element

e mousemove The mouse was moved while over an
element
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Event Types

Keyboard Events

e keydown The user is pressing a key (this happens
first)

e keypress The user presses a key (this happens after
keydown)

e keyup The user releases a key that was down (this
happens last)
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Event Types

Touch Events

Touch events are a new category of events that can be
triggered by devices with touch screens

Limited Browser support (2017)

The different events (e.g., touchstart, touchmove, and
touchend) are analogous to some of the mouse events
(mousedown, mousemove, and mouseup).
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Event Types

Form Events

e Blur

e Change
* Focus
* Reset

e select
e Submit
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Event Types

Frame Events

e abort An object was stopped from loading

* error An object or image did not properly load
 |oad When a document or object has been loaded
* resize The document view was resized

e scroll The document view was scrolled

e unload The document has unloaded
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Forms

Responding to Form Movement Events

Reqgistration

// This function is going to get called every time the focus or blur events are
// triggered in one of our form’s input elements.

function setBackground(e) {

if (e.type == "focus") {
e.target.style.backgroundColor = "#FFE393"; «—

}

else if (e.type == "blur") {
e.target.style.backgroundColor = "white"; <«

}

// set up the event listeners only after the DOM is loaded
window.addEventListener("load", function() {
var cssSelector = "input[type=text],input[type=password]";
var fields = document.querySelectorAll (cssSelector);
for (i=0; i<fields.length; i++) {
fields[i].addEventListener("focus", setBackground);
fields[i].addEventListener ("blur", setBackground);

} the focus.

ether it has
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Forms

Responding to Form Changes Events

// depending on the state of the region radio buttons ———
// change the options of the select list
var label = document.getElementById("paylLabel");
var select = document.getElementById("payment");
select.disabled = true;
var radios = document.querySelectorAll("input[name=region]");
// listen to each radio button
for (var i=0; i < radios.length; i++) {
// whenever a radio button changes, modify the select
// list as well as the label beside it
radios[i].addEventListener("change",
function (e) {
select.disabled = false;
select.innerHTML = "";
addOption(select, "Select Payment Type" , "0");

var choice = e.target.value;

if (choice == "United States") {
// display the dollar symbol
label.classList.remove("fa-euro");
label.classList.add("fa-dollar");

[ 4]
-
]
[ «]

T

addOption(select, "American Express" , "1");
addOption(select, "Mastercard" , "2");
addOption(select, "Visa" , "3");

}

else if (choice == "Europe") {
// display the euro symbol
label.classList.remove("fa-dollar")
label.classList.add("fa-euro");
addOption(select, "Bitcoin" , "4");
addOption(select, "PayPal" , "5");

}

)

}

function addOption(select, optionText, optionValue) {
var opt = document.createElement('option');
opt.appendChild( document.createTextNode(optionText) );
opt.value = optionValue;

select.appendChild(opt); add it to the <select> element.

Randy Connolly and Ricardo Hoar Fundamentals of Web Development - 274 Ed.



Forms

Validating a Submitted Form

 Field Validation
e Number Validation

e Other (non JavaScript) Form validation reminder
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Forms

Submitting Forms

var formExample =
document.getElementByld("loginForm");

formExample.submit();
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AJAX

First the Normal Request Response Loop

9 User selects
country, then
clicks Update

button.

0 User continues
with form,
perhaps
triggering other

requests ... Browser

o

GET /form.php

9 Requested page is returned

6 Requested page (with updated form)
is returned

( o GET /form.php?country=canada
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The problem

€) After browser receives a

o Request e Response response to its HTTP
N N request, it _blanks the
browser window, and ...
A
o ... renders the just-received
HTML in the browser
window.
6 Request
(@ Response
Y
_—>
0 Another new response has been received, e ... renders the just-received HTML
so browser window is blanked and ... in the browser window.

Randy Connolly and Ricardo Hoar Fundamentals of Web Development - 274 Ed.



The solution

€) After browser receives a
@ Request © Response response to its HTTP

> request, it blanks the
browser window, and ...

@) ... renders the just-received
HTML in the browser
window.

@ Via Javascript, )
browser makes © User clicks update button.
asynchronous
request for data.

>
>

0 Browser returns XML
or JSON or some other
type of data.

0 Via JavaScript, browser
dynamically updates
window to change label
and populate list with
provinces of Canada.
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Summary

Key Terms

 blur  event bubbling ¢ form events

e Document ° event * frame events
Object Model delegation

* keyboard events

e (DOM) event handler

e linter

e document root event listener

° mouse events
e DOM document * event object

- * node
object
e event -
. oo - e selection
ree propagation methods
e elementnode < eventtype e touch events
e event e focus
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Summary

Questions?

Randy Connolly and Ricardo Hoar Fundamentals of Web Development - 274 Ed.



	JavaScript 2: Using JavaScript
	Chapter 9
	Chapter 9
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	The Document Object Model (DOM)
	Chapter 9
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Modifying the DOM
	Chapter 9
	Events
	Events
	Events
	Events
	Events
	Events
	Events
	Chapter 9
	Event Types
	Event Types
	Event Types
	Event Types
	Event Types
	Chapter 9
	Forms
	Forms
	Forms
	Forms
	AJAX
	AJAX
	AJAX
	Chapter 9
	Summary
	Summary

