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Web Development: Custom for Liberty
Mutual

e Introductions
o Objectives
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Introductions

o Please introduce yourself:

o Name:
HTML Background:
CSS Background:
JavaScript Background:
Your goal for the course:

O O O O
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Course Description

Description: This class is designed for students that
have experience with basic HTML concepts that wish to
learn about HTML Version 5, Cascading Style Sheets
Version 3, JavaScript and AngularJS.

Prerequisites: Basic HTML background is assumed.
Audience: Business analysts, developers, managers

and other people interested in learning how to create
responsive Web pages.



Course Objectives

After taking this course, you will be able to:

Understand the new features in HTML5

Understand the new features in CSS3

Write responsive Web sites that adapt to different screen sizes
Write JavaScript code and access the HTML DOM

Use the jQuery JavaScript library

Use the AngulardS JavaScript library
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Sample Agenda

Introduction to HTML5

Other HTML5 Feature Overview

CSS Fundamentals

CSS Box Model and Layouts
Introduction to CSS3

Designing Responsive Web Applications
Introduction to JavaScript
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Sample Agenda, cont'd

JavaScript Data Types and Assignment
JavaScript Operators

JavaScript Flow Control

JavaScript Events

JavaScript Objects

JavaScript Arrays
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Sample Agenda, cont'd

JavaScript Functions

JavaScript window and document Objects
JavaScript and CSS

Introduction to JSON

Introduction to jQuery

Introduction to REST

SpringMVC REST

1-9

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Sample Agenda, cont'd

Introduction to AngularlS
Additional Angular]S Topics
The Angular $http Service
Angularl]S Filters
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Sample Agenda, cont'd

Angular]S Directives
AngularlS Forms
Testing JavaScript and AngularlS
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Course Logistics

e Schedule

Start time
Lunch
End time
Breaks

O O O O
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Introduction to HTML5

e What’s in HTML5?
e Browser Support
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Introducing HTML5

« HTMLS5 is the latest release of the Hyper Text Markup
Language specification for Web pages

« HTMLS5 focuses on Web applications, not just Web
pages

o Browser support for HTML5 features is growing but not
yet universal



HTML Version History at the W3C

HTML (and HTTP) were invented by Tim Berners-Lee in
1990

HTML2 was released in 1995

HTML3.2 became a W3C Recommendation in early
1997

HTML4.0 became a W3C Recommendation in late
1997

XHTML1.0 became a W3C Recommendation in 2000
HTML5 is a work in progress with a Recommendation
target date in 2014



What’s New in HTML5

e HTML5 extends earlier versions with features geared toward Web
applications, rather than just pages:

@)

@)

O
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Semantic markup - HTML elements such as <nav> that
impart more meaning than simple <div>

New Form Features - HTMLS includes new form widgets
types such as date and email and ability to mark fields as
required

Microdata - A standard way to add metadata to pages
Web storage - A client-side storage mechanism that’s an
alternative to cookies

Audio, video, canvas, SVG - HTML5 facilities to display
rich media and graphics

Web messaging - Communication between the server and
client and within the client

Drag and drop - Drag and drop items such as files onto
the browser

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



HTML5 Specifications

There are actually two groups and multiple specification
documents that comprise HTML5
The standards groups:

o The World Wide Web Consortium (W3C)

o The Web Hypertext Application Technology
Working Group (WHATWGQG)

The specification documents:

o The W3C has an HTML5 draft spec at http:
[Iwww.w3.org/html/wg/drafts/hntml/CR and
separate documents for microdata, etc.

o The WHATWG has a complete “living standard”
at http://developers.whatwg.org

The “living standard” is geared toward Web developers,
while the W3C specifications are more formal and
geared toward implementors



What About XHTML?

« HTML5 supports two serializations or syntaxes - the
HTML serialization and the XML serialization

o As in the past, XHTMLS is geared toward strict
well-formedness so that other tools (e.g. XSLT) can
generate and process HTML content



The DOCTYPE

o Unlike in previous versions of HTML, the HTML5
DOCTYPE is very simple

<!DOCTYPE html>



The Root Element

e The root element of an HTML5 document should
specify the language code

<html lang="en">

U WNPE-

</html>



The Head Element

« The <head> element acts as a container for document
metadata, including the page’s title, scripts and style
sheets

« HTML5 assumes JavaScript for the scripting language
and CSS for the style-sheet format so you don’t need
to specify it

<head>
<meta charset="utf-8">
<title>My Page</title>
<link rel="stylesheet" href="mystyles.css">
<script src="app.js''></script>
</head>

OuUulh, WN K



Semantic Elements

o In older versions of HTML, it’'s common to use <div>
and other elements with CSS style classes to establish
the structure of a document

o HTML5 provides new semantic elements that provide a
standard way to provide structure

1 <!—— HTML4 -—> 1 <!—— HTML5 --—>
2 <div class="header'"> 2 <header>

3 - e 3 .

4 </div> 4 </header>
5 <div class="navigation'> 5 <nav>

6 - e 6 .

7 </div> 7 </nav>

8 <div class="main"> 8 <article>
9 - e 9 .

10 </div> 10 </article>
11 <div class="footer"> 11 <footer>
12 C e . 12 .

13 </div> 13 </footer>
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Semantic Elements, cont'd

e Semantic elements:

o <header> <nav> <section> <article>
<aside> <figure> <figcaption> <footer>
<details> <summary> <mark> <time>

o The section element represents a generic section of
a document or application

o The article element represents a complete, or
self-contained, composition in a document, page,
application, or site and that is, in principle,
iIndependently distributable or reusable, e.g. In
syndication

2 - 11



HTML5 Form Widgets

« HTMLS5 defines several new input-widget types as well
as placeholder text and a required attribute

Name: Bill Smith
Email:
Birth date: o04/02/1970 S 4

submit
April 1970 ~ 4 L b

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4

5 6 7 8 9 10 11

12 13 14 15 16 17 18

19 20 21 22 23 24 25
26 27 28 29 30
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HTMLS Form Widgets Example

1 <form>

2 <div>

3 Name: <input name="name" required autofocus>
4 </div>

5 <div>

§) Email: <input type="email" name="name" required
7 placeholder="sam@sam.com'>

8 </div>

9 <div>

10 Birth date: <input type='"date" name="date">
11 </div>

12 <div>

13 <input type="submit" value="submit">

14 </div>

15 </form>



HTML5 Input Types

Type Description

search Like normal text, but browser can
draw differently

tel Browser can add spaces

url Browsers might automatically escape
special chars

email Browsers might enforce syntax rules,
e.g. require an '@’

datetime, Browser can draw differently

date, time
month, week,
datetime-Tlocal

number Browser can draw differently and
will enforce floating-point format

range Browser can draw differently and enforce
floating—-point range

color Browser can draw differently
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HTMLS5 Input Types, cont'd

inputtypes.html

[ testformwidgets %

C | [ localhost:9080/testWeb/testformwidget 1o =

Test Form Input Widget Types

Search:
Telephone:
URL:

Email:

Number: |[]_[]1 :l

Range (0-1003: H
Color: NN

| Submit i
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o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

<!DOCTYPE HTML>
<html Tang="en">
<head>
<title>testformwidgets</title>
</head>
<body>
<h1l>Test Form Input Widget Types</hl>
<form>
<p>
Search: <input type="search">
</p>
<p>
Telephone: <input type="tel">
</p>
<p>
URL: <input type="url">
</p>
<p>
Email: <input type="email">
</p>
<p>
Number: <input type="number" min="0" step="0.01">
</p>
<p>
Range (0-100): <input type="range" min="0"
max="100" step="20" value="50">
</p>
<p>
Color: <input type="color">
</p>
<p>
<input type="submit">
</p>
</form>
</body>
</html>
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Other HTML5 Features

Microdata

Drag and drop

Audio and video

Canvas and SVG

Web storage

Web messaging: Server-side events, WebSockets
XMLHTTPRequest object formal support



Other Related Technologies

o Though technically not part of HTMLS5, these are often
associated with it:

o (CSS3

o (Geolocation

o Web storage using the IndexedDB and File
System APls

o WebGL

o Node.js

o jQuery



Browser Support

e The technologies that comprise HTML5 have mixed
support among popular browsers, but that support is
rapidly growing

o« There a few Web sites that track support:

Nttp://caniuse.com
nttp://ntml5readiness.com
nttp://htmli5test.com
nttp://fmbip.com/litmus

O O O O



Supporting Older Browsers

Until HTML5 becomes universal, applications using
HTMLS5 will need to deal with back-level browsers

You can use a JavaScript library to detect HTML5
features and/or provide back-level support
Popular libraries include:

o Remy Sharp’s HTML5 Shiv (polyfill) library to
provide back-level support for HTML5's new

elements
o Modernizr HTML-feature detection library

(optionally includes the Shiv)



Using Modernizr

o Modernizr provides custom-generated versions that
include only the features you need

e You can also choose between production and
development versions

o« To use, load the Modernizr script and add a class
element to the document's <html> start tag

<html lang="en" class="no-js">
<head>
<title>My Page</title>
<meta charset="utf-8">
<script src="modernizr.js"'"></script>
<link rel="stylesheet" href="main.css">
</head>

OO UL S, WN -
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Sample Page Source

1 <body>

2 <header>

3 <h1>My Header</hl>

4 </header>

5 <article>

6 <h1>My Article</hl>

7 <form>

8 <div>

9 Name: <input name="name" required autofocus>
10 </div>

11 <div>

12 Email: <input type="email" name="email" required
13 placeholder="sam@sam.com'>

14 </div>

15 <div>

16 Birth date: <input type="date" name="date">
17 </div>

18 <div>

19 <input type="submit" value="submit">

20 </div>

21 </form>

22 </article>

23  </body>
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Sample Page CSS

1 body

2 {

3 font-size: 16px;

4 font-family: arial,helvetica,clean,sans-serif;
5 Iy

6 header hl { font-size: 36px; margin-bottom: 25px; }
7 article

8 {

9 background: lightblue;

10 margin-bottom: 10px;

11 padding: 5px;

12 border—-radius: 10px;

13 box—-shadow: 4px 4px 10px rgba(@, @, 0, 0.5);
14 }

15 article hl { font-size: 12px; }



Sample Page in Modern Chrome

[ index x

<« (& ij- Iocalhbst:QOSO_fté;‘c."..f.\."ebf'i.-Haé'e.(;-wthwE.- S

My Header

My Article

Name: |

Email:
Birth date: mm/dd/ vvvy

submit |
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Sample Page in IE6, No Modernizr

/Z} index - Microsoft Internet Explorer i =]
File Edit Wiew Favorites Toaols Help ﬁ
Back - = - ) 7t | Qi search (G Favorites  E0Media % | EN- S

Address I@:l htkp: 172,16, 70,179:9080  testWeb findex-nomodernize bkl j @Go | Links **

=

My Header
My Article

Mame: |
Ermail: |
Birth clate: |

submit |

N | K

|&] Done ’_ ’_ ’_ |4 nternet
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Sample Page in IE6, With Modernizr

index - Microsoft Internet Explorer -0l x|
File Edit ‘iew Favorites Tools Help
@Back|v| = - D #at | @ search  (GilFavorites  fMedia 4 | By S
Address |&] http:}/172.16.70. 1739080 testWebfinde:x, html ~| @eo |Lnks »
[~
My Article
Name: |
Email: |
Birth date: |
submit |
[~
|&] Done l_’_|_|° Internet s
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Chapter Summary

In this chapter, you learned:

« What the HTML5 technologies are
o About HTML5 specifications
o How to write simple HTMLS5 pages



Other HTML5 Feature Overview

Microdata

Web storage

Video and audio

Canvas

Geolocation (not actually in
HTML5 specs)
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Microdata

 Microdata lets you add information about a web page
to the page (metadata)

o This metadata is useful for search engines and other
applications

« HTMLS5 provides a standard way to specify microdata



Microdata Vocabularies

A vocabulary is a set of name/values that describe
"things" in Web pages, e.g. Person, Organization,
Event and so forth

There is a "standard" vocabulary that defines the
HTML elements that you can use to define microdata
that defines itemscope, itemtype and itemprop

test-microdata.html



coONOYUVI D WN =
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<!IDOCTYPE html>
<html Tang="en">
<head>
<title>About Penelope</title>
</head>
<body>
<section itemscope itemtype="http://schema.org/Person'>
<h1>About Penelope</hl>
<p>
Penelope has been baking excellent pizza since 1945.
She graduated with a PhD (Pizza-hurling Doctor) degree
from the <span itemtype="alumniOf">
Culinary Institute of the Midwest</span>
in 1943.
</p>
<h2>Contact Info</h2>
<div itemprop="name">Penelope Goodpie</div>
<div itemscope itemtype="http://schema.org/PostalAddress">
<div itemprop="streetAddress">123 Elm Street</div>
<div>
<span itemprop="addresslLocality">Anytown</span>
<span itemprop="addressRegion">IA</span>
<span 1itemprop="postalCode">52402</span>
</div>
</div>
<div itemprop="email">penelope@penelopepizza.com</div>
</section>
</body>
</html>
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Statefulness: Issues with Cookies

o To maintain state across requests, applications
historically have used browser cookies

o Though cookies have served the Web well, they have
some shortcomings:

o Browser limit cookie size, generally to 4KB
max

o Browsers send the cookie on all subsequent
requests until the cookie expires



Web Storage

« Web storage is an API for client-side storage that's
widely adopted by browsers

e Most browsers limit Web storage to 5MB for each
domain, and a domain cannot access storage from
another domain

o Storage comes in two flavors:

o Local storage - Data persists "forever"
o Session storage - Data persists until browser
closed



Using Web Storage

« The Web Storage API provides methods for defining
and retrieving data using key/value pairs

test-webstorage-pagel.html

test-webstorage-page2.html

3-6

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



coONOYUVI D WN =

NRFRPRFRPRPRRPRPRRPRRPRRRFRPERPRO
QOWooONOOULIDN WNPRERO

<!DOCTYPE html>

<html>
<head>
<title>Test Web Storage, Page 1l</title>
<script>
function savelIt()
{
sessionStorage.setItem('"mydatal"™, "Some good data");
localStorage.setItem("mydata2", "Some more good data");
return true;
3
</script>
</head>
<body>

<form action="test-webstorage-page2.html"
onsubmit="return saveIt();">
<input type="submit" value="Next">
</form>
</body>
</html>

3 - 6A :test-webstorage-page1.html
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<!DOCTYPE html>

<html>
<head>
<title>Test Web Storage, Page 2</title>
<script>
function getIt()
{
var dl = sessionStorage.getItem("mydatal™);
alert("Session var: " + dl);
var d2 = localStorage.getItem("mydata2");
alert("local var: " + d2);
}
</script>
</head>
<body onload="getIt();">
</body>
</html>

3 - 6B : test-webstorage-page2.html



Audio and Video

e HTMLS5 provides standards-based audio and video
playback using the <audio> and <video> tags

o Browser support for the tags is quite good, but support
for all audio and video formats is not universal - you
can list multiple sources and let the browser choose

test-audio-video.html AT _ f

C | [} localhost:9080/testWeb/test-html5-video.htm g he
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<!DOCTYPE html>
<html>
<head>
<title>Test Audio/Video</title>
</head>
<body>
<audio controls>
<source src="ACDC_-_Back_In_Black-sample.ogg'
type="audio/ogg">
<source src="ACDC_-_Back_In_BTack-sample.mp3"
type="audio/mpeg">
<p>Audio not supported fallback content</p>
</audio>
<video controls>
<source src="Pentagon_News_Sample.ogg"
type="'video/ogg; '>
<p>Video not supported fallback content</p>
</video>
</body>
</html>

3 - 7A :test-audio-video.html



Canvas

o The HTML5 canvas API defines a standard way for
JavaScript programs to draw to a rectangle on a Web

page

Test Canvas

test-canvas.html &

C || [ localhost9080/testWeb/test-canvas.htm

. Hello World
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<!DOCTYPE html>

<html>
<head>

<title>Test Canvas</title>
<style>
canvas {border: solid black 1px;}

</style>
<script>
function drawIt()
{
var canvas = document.getETementById("mycanvas");
var ctx = canvas.getContext("2d");
ctx.fiTll1Style = "rgb(255, 0, 0)";
ctx.fi1TRect (20, 20, 80, 80);
ctx.moveTo(250, 100);
ctx.1lineTo (200, 300);
ctx.stroke();
ctx.font = "30px Times";
ctx.fil1Text("Hello World",200,80);
}
</script>
</head>

<body onload="drawIt()">

<canvas width="600" height="400" id="mycanvas'">

<p>No canvas support placeholder</p>
</canvas>

</body
</html>

>
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Geolocation

« The geolocation API| defines a standard way for

JavaScript programs to obtain positional information
about the user

o Browsers generally require the the user to consent
before providing the information

test-geolocation.html
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<!DOCTYPE html>

<html>

<head>

<meta charset="1S0-8859-1">
<title>Test Geolocation</title>
<script>

function findMe()

{

}

navigator.geolocation.getCurrentPosition(
foundMe, error);

function foundMe(position)

{

var latitude = position.coords.latitude;

var longitude = position.coords.longitude;
document.write("Latitude: " + Tatitude + "<br>");
document.write("Longitude: + longitude);

}
function error(errorObj)
{
if(errorObj.code == 1) document.write("Denied");
else if(errorObj.code == 2) document.write("Unavailable");
else if(errorObj.code == 3) document.write("Timeout");
ks
</script>
</head>
<body onload="findMe()">
</body>
</html>

3 - 9A : test-geolocation.html



Chapter Summary

In this chapter, you learned:

o About HTMLS5 features, such as canvas,
microdata, geolocation and Web storage
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CSS Fundamentals

e Selectors
e Combining Selectors
e Inheritance and Cascade
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What are Cascading Style Sheets?

o (Cascading style sheets (CSS) let you define styles
that govern the appearance of elements in one or

more HTML documents
o Major benefit: You can change the look of an entire

Web site by modifying one file!

Style HTML

h2 <h2>Motorcycles</h2>

{ <p>Indian, Harley</p>

font-family: sans-serif; <h2>Automobiles</h2>

color : Blue; <p>Ford, BMW</p>

font-size : large;

font-weight : bold; Rendered HTML

; Motorcycles
Indian, Harley
Automobiles
Ford, BMW

4 -2
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CSS History

o CSS Level 1 became a W3C recommendation in
December 1966

o CSS Level 2 became a W3C recommendation in May
1998

o As of this writing (2014), CSS Level 3 (CSS3) is still a
work in progress - it contains modules:

Media Queries (2012)
Namespaces (2011)
Selectors Level 3 (2011)
Color (2011)

0O O O O



Guidelines for Writing HTML for CSS

o Basic strategy: create content in HTML, style and
layout using CSS

e Avoid old-style HTML tags like <font>, <b> and so forth

o Avoid using <table> for page layout

o Use <div> and <span> for defining content that will be
styled



Defining Styles

o There are three places where you can define styles:
o In-line within a tag
o |In a page's head tag (document-level)
o In an external file
o Using an external file lets you share the style
definitions among multiple HTML files

4-5
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Basic Style Syntax

o To define a style, you write a selector and
enclose the style's properties within curly braces

o Terminate each property with a semicolon (not
really required for last property, but

recommended)
1 /* This 1s a CSS comment x/
2 h2
3 {
4 font-family:sans—-serif;
5 color:blue;
6 font-size: large;
7 font-weight:bold;
8 ¥



Using Document-Level Styles

e HTML defines a style tag in which you can define
styles for elements within the page
o The style tag must be nested within the head tag

OooNOULTEEWNE

16
4-7

<html>

<head>

<style>

h2

{

}

font-family: sans-serif;
color : Blue;

font-size : large;
font—-weight : bold;

</style>
</head>
<body>

</body>

</html>
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Using External Style Sheets

o External style sheets reside in a separate file,
typically with .css extension

o To reference the external style sheet, write a link
tag within the head tag

my.css

1 <html>
h2 2 <head>
{ 3 <link href="my.css"
font-family: sans-serif; 4 rel="stylesheet">
color : Blue; 5 </head>
font-size : large; §) <body>
font-weight : bold; 7 « e
} 8 </body>
9 </html>

4-8

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Using Inline Styles

o Though less common, you can also define styles for
single elements directly on the element in the HTML

1 <p style="color:purple; font-size:xx-large;">
2 This 1s some text.
3 </p>

4-9
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Specifying Colors

e You can specify colors for elements:
o Using hex (base16)
o Using rgb() or rgbal()
o Using hsl() or hsla()
o Using predefined color names

1 hl {color:0xFF0000; } <!— red ——>

2 h2 {color:rgh(255,0,0); }

3 h3 {color:rgb(255,0,0, .5);} <!-— 50% opaque ——>
4 h4 {color:hsl(0Q, 100%, 50%);}

5

h5 {color:red;}

4-10



Selectors

o Selectors, as their name implies, let you point to, or
select parts of an HTML document so you can apply
styles

o CSS defines the following selector categories:

o The universal selector

Type selectors

Attribute selectors

Class selectors

ID selectors

Pseudo class and element selectors

© O O O O

4 - 11
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The Universal Selector

o The universal selector (*) selects all elements (tags)

1 * {font-weight: bold;} <!-- all elements —-—>

N

3 div * {color:red;} <!—-— all descendents of div ——>

4-12



Type Selectors

o« Tag selectors (aka element or type selectors) let you
specify individual HTML elements

hl {color:red; font-family:serif;}
h2 {color:blue;}

h3 {color:green;}

h4 {color:yellow;}

h5 {color:black;}

UGk WNER
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Attribute Selectors

o Attribute selectors let you specify HTML elements that
have attributes

~ WN -

OuUulh, WN K-

4 - 14

/* draw border only on images with title x/
img[title] {border:5px solid black;}

/* draw background green only for text widgets */
input [type="text"] {background-color:green;}

<img title="Figure One" src="test2.jpg">
<img src="test3.jpg"> <!-— no border ——>
<form>

<input type="text" name="email'>

<input type="submit" value="Click here">
</form>



Class Selectors

o Class selectors let you define classes of elements that
share styling
o Class names always begin with the period (.) character

.myclass {color:red;}
p.intro {font-family:monospace;}
p.summary {font-family:sans-serif;}

WN B

<hl class="myclass'">My Title</hl>
<div class="myclass">My division</div>

<p class="1intro">Vehicle List</p>
<p class="summary">All done!</p>
<p>Car, Motorcycle, Scooter</p> <!-—— no style —>

OuUulh, WN K-
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ID Selectors

o ID selectors let you apply styles based on the ID
attribute on HTML elements
o« CSS id names begin with the hash (#) character

1 #cool {color:blue;}

1 <p id="cool">This is cool text.</p>
2 <p>This 1is uncool text.</p>

4-16



Pseudo-Class and Psuedo-Element Selectors

o (CSS lets you apply styles to parts of an HTML
document that are not elements, e.g. the first line in a
paragraph

o Psuedo-class and element selectors include:

a:link - unvisited link text

a:visited - visitied link text

a:hover - link text as user mouses over
first-letter - for "drop caps"

first-line - style first line of a paragraph

0 O O O O



Pseudo-Class and Psuedo-Element Selectors,
cont'd

1 p:first-1line{color:red;}
2 p:first-letter{font-size: xx-large;}
1 <p>
2 This is a test, this 1is only a test.
3 Now 1s the time for all good men to
4 come to the aid of their country.
5 A countryman between two lawyers 1is
§) like a fish between two cats.
7 </p>
' I le h
- c localhost:9080/te 7| =
Tm is a test, this is only a test. _\'0'-.t.'li_= th
4 -18
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Grouping Selectors

e« You can group selectors by separating them with
commas so you can apply the same styling to multiple

types

1 p, span {color:red;}

A <span>countryman</span> between two lawyers 1is
like a fish between two cats.
</div>

1 <p>

2 Now 1s the time for all good men to
3 come to the aid of their country.

4 </p>

5 <div>

)

7

8

4-19



The Document Tree

o Within an HTML document, you can nest elements
within others, thus forming a tree

1 <html lang="en">

2 <body>

3 <nav>

4 <a href="home.html">Home</a>

5 </nav> htm

6 <section>

7 <ul>

8 <li>Item 1</li>

9 <li>Item 2</1li> T

10 </u -L> nav section

11 <div> D \

12 Some <span>text</span> .

13 <a href="test.html">Test</a> ( ’ j

14 </div> AN |

15 </section> e a
15 sysect ) ) =)
17 </html>

4 - 20
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Using Child Selectors

e You can specify an element's direct children using the
> syntax

1 div > a {color:blue;}

a

pd
S

/

div

G0N

/
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Descendent Selectors

e You can specify multiple selectors separating with
spaces to style based on the document's tree structure

o Unlike with child selectors, there can be many levels
between the specified elements

1 body a {color:blue;}

o

section

pd
|
® - =
N
@ jelc

%



Style Inheritance

o By default, descendent elements in the HTML tree
inherit most styles attached to their ancestor(s)

e You can, of course, override them by writing more
specific selectors

1 section {font-size: xx-large;}

section

o O
N S
© O OO0

@5’\




The Cascade

o Either via inheritance, or via an element mapped by
multiple selectors, it’s easy to have conflicts, where the
same element has more than one competing style

configured
e The cascade resolves these conflicts: the browser

calculates a specificity score to determine which style
wins
e In general, the more specific style declaration wins

4 - 24
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The Cascade Example

thecascade.html

Yellow

[ The Cascade

c

[ localhost9@80/testWeb/thecasc 57| =

—Nav text.
Some div text with and more span text.

T~

Purple

Red

Green

4 - 25
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coONOYUVI D WN =

NNNNNRPERPRPRRPRPRPRPRPRPRPRERERO
P WNRPOOOOONOUVID WN RO

<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>The Cascade</title>
<style>
body {color:red;}
section {color:blue;}
div {color:green;}
span {color:yellow;}
</style>
</head>
<body>
<nav>
Nav text.
</nav>
<section>
<div>

Some div text with <span>span text</span>
and <span style="color:purple">more span text</span>.

</div>
</section>
</body>
</html>

4 - 25A :thecascade.html



Text Properties

Property Description Possible
name Values
color Text color #RRGGBB, red, blue, etc.
text-align Alignment left, center, right, justify,
text-indent Indentation Length in pixels, ems, etc.
text-decoration Adds feature none,underline,overline,
line-through,blink
1 p.test-text
2 {
3 color : #9933FF;
4 text—-align : left;
5 text—-decoration : line-through;
6 text—-indent : 10px;
7 ¥

4 - 26
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Font Properties

Property Description Possible
name Values
font-family Prioritized list specific name,generic
font-size Size xx-small, small,medium
large,xx-large, etc.
font-style ltalics? normal,italic,oblique
font-weight Boldness normal,bold,bolder

lighter, 100 to 900

p.test-fonts
{
font-family: Arial, Helvetica,
sans-serif;
font-size: xx-large;
font-style: oblique;
font-weight: bold;

Hello

OO UTLES WN -
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Background Properties

Property Description Possible
name Values
background-color Color #RRGGBB, red, blue, etc.
background-image Image Reference to image file
background-position Image position | x,y, top left, top center, etc.
background-repeat Repeat image? | repeat,repeat-x,repeat-y
no-repeat
1 p.test-background-image
2 {
3 background-image : url(Greenstone.gif);
4 background-repeat : repeat;
5 s

4 - 28
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Using a CSS Validator

o To check for syntax errors, you can use the W3C CSS
validator:
e http://jigsaw.w3.org/css-validator/



Using a Reset Stylesheet

o Since different browsers have different default styling,
some Web designers use a reset stylesheet that
defines uniform properties across browsers

o There are several reset scripts available, including:

o Eric Meyer's HTML4 reset: http://meyerweb.

com/eric/tools/css/reset/
o Nicolas Gallagher and Jonathan Neal's HTML5

reset: https://necolas.github.io/normalize.css/



Using a CSS Preprocessor and/or Framework

« To make working with CSS more like a "real"
programming language, there are CSS preprocessors
that let you define variables and so forth:

o SASS - http://sass-lang.com/
o Less - http://lesscss.org/

o There are also some popular CSS frameworks that
provide components (e.g. breadcrumbs), grids for fluid
designs and so forth:

o Twitter's Bootstrap - http://getbootstrap.com/



Chapter Summary

In this chapter, you learned:

o« How to apply styles using selectors

o The different selectors that CSS
provides

« How CSS resolves conflicting styles



The CSS Box Model and Layouts

o Borders, Margins and Padding
Floating Elements
e Fixed and Fluid Layouts
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What is the Box Model?

Browsers treat all HTML content elements as being
contained in a box
CSS provides control over the box's properties

———————————————————————————————————————————————

———————————————————————————————————

> Element Content
margin

___________________________________

_______________________________________________

5-2

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Borders

o« The border is a line that the browser optionally draws
around the element

e You can set the border individually for each of the four
box sides or for the entire box

e You can specify width in pixels, ems, or keywords (thin,
medium, thick)

o Border properties:

o color
o width
o style



Borders, cont'd

1 . lLinel

2 {

3 border: thin solid black; /*x all sides x/

4 padding: 10px; margin: 10px;

5 s

§) . Line2

7 {

8 border-bottom: 1@0px dashed green;

9 padding: 10px; margin: 10px;

10}

11 . line3

12 A

13 border-left: .5em solid blue;

14 border-right: .5em solid blue; WO recenee
15 padding: 10px; margin: 10px; G0 oclhos
16}




Padding

OooNOUTEEWNE

10
11
12

5 -

The padding is the amount of space between the
actual content and the border

You can set the padding individually for each box side
or for the entire box using pixels, ems or percentages

.linel {
padding: Opx; /* all sides x/
border: thin solid black; margin: 10px;

} | EICIES
- -l' l ne 2 { f InEEItZEhEIE localhost =
padding: 1@px; /* all sides x/ Foc |
border: thin solid black; margin: 10px; | [,
} |]_ine 3 ‘
.line3 {
padding-bottom: 10px;

border: thin solid black; margin: 10px;

}
5
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Margins

o« The margin is the space between each element's
border

e You can set the margin individually for each box side
or for the entire box using pixels, ems or percentages

1 .linel {

2 margin: @px; /*x all sides *x/

3 border: thin solid black; padding: 10px;

4 ) Fom——as
5 .line2 { & (D locahon =
6 margin: 40px; /* all sides x/ e

7 border: thin solid black; padding: 10px;

8 } Line 2

9 .line3 { .

10 margin-left: 100px; -

11 border: thin solid black; padding: 10px;
12}

5-6
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Inline vs Block Styles

o« Browsers draw page breaks after block elements, but
not after inline elements

o By default, <div>, <p>, <li> and so forth are block
elements and <span>, <td>, <a>, <img> and so forth
are inline

e You can override the default by setting the display

property

1 .secondlist {display: inline;}

1 <ul> b iy =
2 <li>Item 1</1li> . Ttem1

3 <li>Item 2</1li> P

4 </u1> Item 1 Item 2

5 <ul>

6 <li class="secondlist">Item 1</1i>

7 <li class="secondlist">Item 2</1i>

38 </ul>

5-7
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Floating Elements

Normally, the browser draws block elements from top to
bottom in the Web page
You can change that using the float property, which
has the following values:
o left - Move element to the left of the containing
element, wrapping on the right
o right - Move element to the right of the
containing element, wrapping on left
o none - No float
You should always set the width property for floated
elements, except perhaps for images, which have a
native width



Left Floating Elements

1 . leftfloat {float: left; margin-right: 20px;}

1 <div>
2 <img class="leftfloat" src="test2.png" width="100">
3 <p>
4 Now is the time for all good men to come to
5 the aid of their country. A countryman between
6 two lawyers is like a fish between two cats.
7 </p>
8 </div>
C localhost:9080/test 7 =
5-9
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Right Floating Elements
1 .rightfloat {float: right; margin-left: 20px;}

<div>
<img class="rightfloat" src="test2.png" width="100">
<p>
Now is the time for all good men to come to
the aid of their country. A countryman between
two lawyers is like a fish between two cats.
</p>
</div>

OO UL WN -

Inserttitle here % %

C' || [ localhost9080; 57 =

Now is the time for all 5
good men to come to g
the aid of their countrv. h

A countrviman between -
two lawyers is like a fish between two cats.

5-10
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Floating Elements and Backgrounds

e« Sometimes, you don’t want the background of an
element "behind" the floated element to show through
e You can use the overflow:hidden property to prevent

this



Floating Elements and Backgrounds, cont'd

hl {
border: solid thin black; background-color: gray;
margin: 10px;
overflow: hidden; /x omitted on left screenshot *x/

I3

.sidebar {
float:right; border: thin black solid; width: 200px;
background—-color: yellow;
margin-right: 30px; margin-left: 20px;

R Oo00O~NOOUTE, WN -

o }

[ Insert title here ®

C | [ localhost:3080/testWeb/test-floatoverflo ¢ | = C | [ localhost:3080/testWeb/test-floatoverflo 97| =

This is some very interesting This is some very interesting
sidebar text. This is some more sidebar text. This is some more

v interesting sidebar text. This v interesting sidebar text. This
is even more very inferesting is even more very interesting

idebar text. idebar text.
Now is the time for all good e Now is the time for all good .

men to come to the aid of their country. A countryvman between two men to come to the aid of their country. A countryman between two
lawvers is like a fish between two cats. lawvers is like a fish between two cats.

| Insert title here % 1 [1 Insert title here %
J
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Clearing the Float

Sometimes you want an element not to wrap around a

floated element -

consider a footer that should always

appear at the bottom of the page

You can use the

clear property on the footer element

so it doesn't wrap
Values for the clear property:

o left - element will drop below left-floats, but

potential
o right - e
potential

y wrap around right floats
ement will drop below right-floats, but
ly wrap around left floats

o both - e

ement will drop below both left and

right floats



Clearing the Float Example

<section>
<p>
</p>

</section>
<footer>

R OoOoO~NOUUDNWNEL NBPF

0 </footer>

| ] Insert title here X

C | [} localhost:9080/testWeb/clearingthefloat. 77| =

Now is the time for all good men to come to the aid of

g
) Copyright © 2014, PGPP, Inc. All Rights Reserved.

5 - 14

.floatleft {float:left; margin-right: 10px;}
footer {clear:both; margin-top: 20px;}

<img class="floatleft" src="test2.png" width="100px">

Now is the time for all good men to come to
the aid of their country.

Copyright &copy; 2014, PGPP, Inc. All Rights Reserved.

| ] Insert title here x

C | [ localhost:9080/testWeb/clearingthefloat. 3¢ | =

| Now is the time for all good men to come to the aid of
¢ their countrv.

Copyright © 2014, PGPP, Inc. All Rights Reserved.
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Web Page Layouts

o Using CSS, you can create Web page layouts in three
basic categories:

o Fixed width
o Fluid
o Responsive

5-15
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Fixed-Width Layouts

o« Many designers coming from a print background prefer
fixed-width designs

o With a fixed-width design, users with high-resolution
screens see empty space on the sides; users with
small screens may need to scroll both horizontally and
vertically

o To create a fixed-width layout, use a hard-coded pixel
value to set the maximum width of the layout

D Resenl SAVE = e
by < SOURCE RSl inn, =8 Ehliie
 lows Click Here. h May 7 i

PPLIANCES
425 Highway 1 West, lowa City

5-16

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Fluid Layouts

o With a fluid layout, the page expands to fill either high
or low-resolution screens

« On wide, high-resolution screens, lines of text might get
very long, making them hard to read

o To create a fluid layout, use percentages to set the
widths of the layout and its sub-elements

[ slashdot.org =
(0 Sign up for.
the Slashdof
Suppert, Try It Daily News! »
* 8 Jobs  Newsletter Submit Login  Join
shdot storios to in audia farm a5 raad by sur own rabotic overlord .
read by our own rebotic overiord
- Fa EY 5 E1
(oD
blog e
High-School Star League Brings Gaming As Sport to Teenagers. £
ask stashdot Bostad by timothy on Thursday ey 01, 2014 @10:SSAM IBM System x® Express® servers
rom ihe buncha-pcks dept with Intel® Xeon® processors
book reviews
s An anonymous readar points to this
e This i an intarasting intanisw with the creatars of tha High Sehaal Star | aagiia. an arganizatian dedicatad to futhering aSparts as 2 viable hobby and suen 3 carser fr children and yaung adults The HSI has haan active in the U S
for a while but is now making a headway inta Curape, where it's finding Gou ve is proving much more popular than RTS and MODA games. There are a signfficant number of girls getting involved as well — as many as seven «
o= percant of compatiors. 2 & stat nght? Y < -~ o couo RS
cloud Read the 27 comments % games gaming kids o
hardware
Drone Camera Tornado Coverage Raises Press Freedom Questions
linux
Posted by timothy on Trursday ay 01, 2015 @10:12AM
rom the Yo may-Oniy-Iooktoward-the-horizan dept.
manageme:
mobilo -
retroworks (652802) writes
science In the latest tomado and storm tragedy to it the U.S_s South and midwest, small drone cameras steered by storm-tracker and videographer Brian Emfinger gathered stunning bird's-eye footage of the wreckage. Forbes magazine
security covers the [paywalled] Arkansas Democrat-Gazette's speculation that Emfinger has violated FAA rules which prohibit commercial use of small drones. The laws. designed years ago to restrict hobbyists use of madel airplanes. may
confiict with U_S. First Amendment frec prose use. So far. nething in the article say that the FAA is enfarsing the rule on the media outlots that may pay Emfinger for hiz vidoe coverage. but interst in the faotage will probably croate a
storage business economy for future commercial drone Use if the FAA does not act TBR VDI customer satisfaction report
IDC whita papar Privata clouds
Read the 65 comments uav regulation arkansas Benefits of server consolidation
Google Halts Gmail Scanning for Education Apps Users
Posted by timothy on Trursday Hay 01, 2018 @09:2541 3 ase Leam more about IBM System x servers
from the bUt-we-w re-only-peeking dept. T 123
itwbennett (1593911) writes
‘Guugle will nw lunger stan the emeil messages of students and olhen schuul stall why use its Guuyle Apps fo Educalion suille, exempling abuul 30 million users hum e chionically conlioversial practice for Gl adverlising. In lashdot Pol
addition. Google i removing the option for Apps for Education administrators to allow ads ta be shown to their users. Until now, ads were tumed off by default. but admins could tum on this feature at their discretion. A Google WS R
cpokasparson callad tha mova part of a ‘continuad avolution of our afforts to provids tha best axparianca for our usars, including studants” and not a rasponsa to a racant lawsuit allaging that by scanning Gmail massagas Google e e e
violated wiretapping laws and breached users® privacy
0% - 20%
Read the 33 comments ¥ gmail google privacy. 20% - 40%
. 40% - 60%
WS.J Reports AT&T May Be Eying a $40B DirecTV Acq
Posted by timothy on Trursday sy 01, 2015 @OE:4BAM = S
TOm (e YoL-are-my.-eyeBals-my-oniy-eyeoals dept =
50% - 100%
_ atst -
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Creating a Two-Column, Fluid Layout

e A common layout is to have a header, a "main" content
rectangle split into a sidebar and main column and then

a footer
o The key is to such designs is to float the sidebar to the
left or right

[ Bruce's Greyhound Adop!

C | [ localhost:9080/testWeb/two-column.htm vl =

News Grevhounds are the oldest breed of dog known to man
and are mentioned in the bible.

* June 1: Missi
adopted! Greyvhounds are couch potatoes and do not need room

* July 4: Dot to run. They are built for speed. not endurance. You do
adopted! not need a backyard to have a greyhound. If you do not

5 MVL:‘S‘M have a backyard. vou will need to walk them at least four
e times per day. They are also very dedicated to humans. They will bond to your

* July 22: George . e ) . .
adopted! family within days. even though their adjustment to home life may take a couple of

+ Aug 2: Sam months.

adopted!
* Aug 4: Nemo Please note if there is a particular grevhound in our program that you are interested

adopted! in, then please submit vour application on-line immediately. Greyvhounds are allocated
. 10 appropriate families on a first come first serve basis.

If the first application for a particular greyhound is not an appropriate match, we will
attempt to introduce that family to grevhounds that fit their profile and move onto the
next application in line for the original greyhound.

Copyright € Bruce's Grevhound Adoption, 2014 -
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Two Column Recipe

Define a top-level element, e.g. HTML5 <section> that
will hold your two columns

Define the floating sidebar perhaps using a <div> and
give it a width, perhaps a percentage

Define the main content block perhaps using a <div>
and set the margin on the side of the floating element
to the same as the floating-element width

Use a clear:both property on an element below the
main content



Two Column Example

two-column.html
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coONOYUVI D WN =

o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

<!IDOCTYPE html>
<html Tang="en">

<head>

<meta charset="utf-8">
<title>Bruce's Greyhound Adoption</title>
<style>

header hl

{

background-image: url(bruce.jpg);
font-size:4em;

margin-top: 5px;

color: white;

padding-bottom: 100px;

.Ssidebar

{

}

float: Teft;

width:20%;

padding-top: 10px;
padding-bottom: 40px;
padding-right: 10px;
background-color: #dddddd;
margin-right: 10px;
border-radius: 10px;

box-shadow: 4px 4px 10px rgba(0, 0, 0, 0.5);

.main

{

}

margin-left: 22%;
padding-Teft: 20px;
font-size: larger;

footer

{

}

margin-top: 2em;
text-align: center;
font-size: smaller;

.sidebar h2

{

font-family: sans-serif;
font-size: medium;
margin-top: Opx;
padding-Teft: 10px;
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.sidebar 1i

{
font-family: sans-serif;
ks
.main img
{

float:right;
margin-left: 10px;

}

</style>

</head>
<body>

<header>
<h1>Bruce's Greyhound Adoption</hl>
</header>

<nhav>
</nav>

<section>
<div class="sidebar">

<h2>News</h2>
<ul>

<1li>

<a href="missi.html">June 1: Missi adopted!</a>
</1i>
<1i>

<a href="dot.htm1">July 4: Dot adopted!</a>
</1i>
<1li>

<a href="spike.html1">July 12: Spike adopted!</a>
</1i>
<1i>

<a href="george.html">July 22: George adopted!</a>
</1i>
<1li>

<a href="sam.htm1">Aug 2: Sam adopted!</a>
</1i>
<1i>

<a href="Nemo.htm1">Aug 4: Nemo adopted!</a>
</1i>

</ul>

</div>
<div class="main">

<img src="greyhound. jpeg" width="200px;">
<p>
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man and are mentioned in the bible.
</p>
<p>
Greyhounds are couch potatoes and do not need room to run.
They are built for speed, not endurance. You do not need a
backyard to have a greyhound. If you do not have a backyard,
you will need to walk them at Teast four times per day.
They are also very dedicated to humans. They will bond to
your family within days, even though their adjustment to
home 1ife may take a couple of months.
</p>
<p>
Please note if there is a particular greyhound in our
program that you are interested in, then please submit
your application on-Tine immediately. Greyhounds are allocated
to appropriate families on a first come first serve basis.
</p>
<p>
If the first application for a particular greyhound is
not an appropriate match, we will attempt to introduce that
family to greyhounds that fit their profile and
move onto the next application in 1line for the original greyhound.
</p>
</div>
<div style="clear: both;"></div>
</section>
<footer>
Copyright &copy; Bruce's Greyhound Adoption, 2014
</footer>
</body>
</html1>
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Chapter Summary

In this chapter, you learned:

o About the CSS box model: borders, padding
and margins

e About floating elements
o« How to create fluid page layouts
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Introduction to CSS3

e What’s New in CSS3?

e Rounded Corners

e Transitions, Transforms and
Animations

e Intro to Media Queries
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What’s New in CSS3?

« (CSS3 is actually not an official standard, since the the
W3C has split CSS into independently evolving
modules: Selectors, Media Queries, Backgrounds and
Borders, Box Model, etc.

o Nontheless, there are some widely accepted techniques
that the community refers to as CSS3



Browser Support

o As of this writing (mid 2014), browser support for these
features is not universal, so your pages should not
depend on them (degrade gracefully) if your user
population has older browsers, especially Internet
Explorer 9 or below

o But even among non-IE browsers, support is spotty, but
In some cases, you can accomplish the same effect
using vendor prefixes

-webkit-transform: rotate(7deg); /% Chrome, Safari, etc. */
-moz-transform:rotate(7deg); /* Firefox x/
-o-transform:rotate(7deqg); /* Opera x/

-ms—transform: rotate(7deqg); /* IE x/

OooNOUTEEWNE

transform:rotate(7deg); /*x CSS standard syntax x/

()]
w
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Rounded Corners

o Prior to CSS3, developers typically used images to
create boxes with rounded corners

o« (CSS3 provides the border-radius property in which you
can specify a portion of a circle or ellipse for all corners
or for each corner individually

1 .roundl { /x all corners circular x/

2 border-radius: 20px;

3 }

4 .round2 { /% individual corners x/

5 border—-radius: 0@px 5px 10px 20px; -

6 } c localhost =
7 .round3 { /x all corners elliptical x/ -

8 border-radius: 30px/5px; [“””“ ]
9

}

6-4
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Text Shadows

o Prior to CSS3, developers had to use browser-specific
hacks to draw shadows

o« (CSS3 provides the text-shadow property that let you
specify the shadow's position, blur radius and color

1 .shadowl {

2 text-shadow: 4px 4px 2px gray; |

3 border: 1px solid black; IT—
4 font-size: 3em; -~ EEI
5 padding: 20px; -

6 margin: 20px; this 1s a
7 } test

1 <div class="shadowl">

2 this 1s a test

3 </div>



Box Shadows

o Prior to CSS3, developers had to use browser-specific
hacks to draw shadows

o« (CSS3 provides the box-shadow property that let you
specify the shadow's position, blur radius and color

1 .shadow2 {

2 box-shadow: —-4px —-4px 4px black;

3 border: 1lpx solid black;

4 font-size: 3em;

5 padding: 20px; | __
6 margin: 20px; ATTTTT— "ELLf
7 } C localhost =

this 1s a test

<div class="shadow2'>
this 1s a test
</div>

(@) WN =



Transforms

o Though not yet universially supported by browsers,
CSS lets you specify the transform property on
elements to rotate, translate (move), scale and skew
(distort)

1 .transforml {

2 transform: rotate(7deq);

3 border: 1lpx solid black;

4 font-size: 3em;

5 padding: 20px;

§) margin: 20px;

7} S
e localhost =

1 <div class="transforml"> .Hﬂﬁsisa f

2 this is a test | test |

3 </div>




Transitions

« (CSS3 transitions are animations between CSS
properties over a fixed time period

e You can specify a trigger that causes the transition to
begin

OooNOUTPEEWNE

10
11
12
13
14

6 -8

/* when user hovers mouse, change background color

to yellow over the course of 1 second *x/

.transitionl {

}

border: 1lpx solid black;
background—-color: green;

font-size: 3em;

padding: 20px;

margin: 20px;

transition—property: background-color;
transition—-duration: 1s;

.transitionl:hover {

}

background—-color: yellow;

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Transitions, cont'd

1 /* on hover, rotate and change border width
2 over the course of 1 second x/
3 .transition?2

4 {

5 border: 1lpx solid black;

6 font-size: 3em;

7 padding: 20px;

8 margin: 20px;

0 transition—-duration: 1s;

10 transition-property: all;
11}

12 .transition2:hover

13 {

14 border—width: 10px;

15 —~webkit-transform:rotate(7deg);
16 transform: rotate(7deq);

17  }



Animations

o« (CSS3 animations are like transitions, but more
powerful - you specify a set of keyframes that the
browser draws to create the animation

o Animations are a bit more complicated to set up than

transitions

6-10
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Animation Keyframes

o A keyframes rule consists of keyframes that lets you
specify a set of CSS properties - by defining multiple
frames with different properties, you create the
animation effect

e You assign a name to the keyframes rule that you will
use to apply the animation

@keyframes fadeln
{

from

{

opacity: 0;
I3
to
{

opacity: 1;
+

R RPOOONOUIARA,WNER

]
4 P
—h

“

6



Applying the Animation

o After creating the keyframes, you apply the animation
to some element or elements on the page using the
animation-name and animation-duration properties

o By default, the animation starts when the page loads

1 .animationl

2 {

3 animation—-name: fadeln;

4 animation-duration: 3s;

5

6 border: 1lpx solid black;

7 background-color: green;

3 font-size: 3em;

9 padding: 20px; margin: 20px;
10 }
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Multiple Keyframes

e You can use percentages to define multiple keyframes

1 /* change an element's background and position %/
2 @keyframes movelt {

3 from {

4 background-color: blue;

5 +

6

7 50% {

8 background-color: magenta;
9 transform: translateX(lem);
10 I3

11

12 to {

13 background-color: yellow;
14 transform: translateX(2em);
15 I3

16 }

6 -13
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Complete Animation Example

animation.css

test-animations.html

6 - 14
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@CHARSET "ISO-8859-1";

/3

* first animation */

@keyframes fadeln

{

}

from

{
opacity: O;

to

{
opacity: 1;
}

@-webkit-keyframes fadeln

{

}

from

{

opacity: O;
}
to
{

opacity: 1;
}

.animationl

{

}

-webkit-animation-name: fadeln;
-webkit-animation-duration: 3s;

animation-name: fadeln;
animation-duration: 3s;

border: 1px solid black;
background-color: green;
font-size: 3em;

padding: 20px;

margin: 20px;

/* second animation */
@keyframes movelt

6 - 14A : animation.css
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}

from

{

background-color: blue;

}

50%
{

background-color: magenta;

transform: translateX(lem);

}

to
{

background-color: yellow;

transform: translateX(2em);

}

@-webkit-keyframes movelt

{

}

from

{

background-color: blue;

}

50%
{

-webkit-transform: translateX(lem);

background-color: magenta;

}

to
{

-webkit-transform: translateX(2em);

background-color: yellow;

}

.animation2

{

-webkit-animation-name: movelt;

-webkit-animation-duration:

animation-name: movelt;

3s;
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}

width: 5em;

border: 1px solid black;
background-color: green;
font-size: 3em;

padding: 20px;

margin: 20px;

/* third animation */
@keyframes rotatelt

{

}

from

{
}

to

{
transform: rotate(45deg);

}

@-webkit-keyframes rotatelt

{

}

from

{
}

to

{
-webkit-transform: rotate(45deg);

}

.animation3

{

-webkit-animation-name: rotatelt;
-webkit-animation-duration: 3s;

animation-name: rotatelt;
animation-duration: 3s;

width: 5em;
border: 1px solid black;

6 - 14C : animation.css



136 padding: 20px;
137 margin: 20px;
138 1}
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<!DOCTYPE html>
<html Tang="en">
<head>
<meta charset="1S0-8859-1">
<title>Animations</title>
<link rel="stylesheet" href="animation.css">
</head>
<body>
<div class="animationl">
this is a test
</div>
<div class="animation2">
this is a test
</div>
<div class="animation3">
this is a test
</div>
</body>
</html>

6 - 14E : test-animations.html



Introduction to Media Queries

« Media queries let you target CSS styles based on a
the browsing device's capabilities such as width, height,
resolution and so forth

o Using media queries is an important facet of designing
responsive Web pages that adapt to different devices
such as phones, tables and desktop computers

1 @media screen and (max-width: 1000px)
g { .medial {background-color: red;}
g gmedia screen and (max-width: 800px)
Z i .medial {background-color: blue;}



Chapter Summary

In this chapter, you learned:

o About CSS3 features

6-16
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Designing Responsive Web Applications

o Flexible Grids
o Media Queries
e Minimizing Bandwidth
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What is Responsive Design?

o« Responsive design is a set of principles using HTML
and CSS3 to create Web sites that respond to different

screen sizes
o The term "responsive design" was coined by Ethan

Marcotte
e You can read his article at:

http://alistapart.com/article/responsive—-web-design



Principles of Responsive Designs

o Use flexible, relative, percentage-based measurements
rather than fixed, pixel-based values

o Use fluid rather than fixed layouts

o« Use media queries as necessary to customize layout
for different screen widths

o Scale images to fit the screen size

o« Minimize page size, especially images, for
low-bandwidth devices



Strategies for Responsive Designs

o Content is more important than navigation, sidebars,
etc.

o Start with mobile first

o Progressive enhancement - start as simple as possible,
then test with larger screen widths and add extras when
it starts to look bad



Alternatives to Responsive Designs

Fixed-width (pixel-based) pages that look the same on
as on the printed page

Separate, complete Web sites for desktop browsers
and small-screen devices (i.e. a "mobile" Web site)
Device specific "apps" that duplicate Web functionality



Using Relative Measurements

o QGraphic artists typically create page mockups using
Photoshop or other image-editing program

o For a responsive design, we need to translate fixed,
pixel-based measurements into percentages

o show figure of a mockup with text and grids

o Traditionally, such mockups have a fixed 960px width

L Peneiope's
o)) Gourmet Pizza
Parlor

FUND RAISING
Frozen Pizza 4 Eligibility h
bbbbbbbbbbbbbbbbbbbbbb
Coupon Bppks
aaaaaaaaa
Volume Discounts \_ j
bbbbbbbbbbb

7 -6

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



A Simple Calculation

e Instead of using pixels, we can use a simple formula to
convert to relative measurements such as percentages
or ems:

target + context = result

e We can apply this to:
o Widths of <div>s and other block elements
o Font sizes
o Margins and padding
o The key is determining the context, which usually is
the enclosing element's wdith



Applying the Formula: Font Size

o For proportional font size in ems, take the desired pixel
height and divide it by the browser's default pixel height
(16 pixels)

It's a good idea to show the calculation as a comment

o For example, if the pixel-based mockup called for 24
pixel text:

hl

{
1.5em; /* 24px / 16px */

}

S~ WN -



Applying the Formula: Block Elements

o For block-element widths and margin widths, the
context is the containing element
o For padding width, the context is the element itself

1 /* containing element desired width: 900px */

2 /* desired width of sidebar: 548px x/

3 .sidebar

4 {

5 float: left;

6 width: 60.888888888889%; /* 548px / 900px */
7 margin-right: 2.444444444444%; /* 22px / 900px x/
8 padding-left: 0.01824817518248%; /x 10px / 548px x/
9 padding-top: .625em; /*x 10px / 1l6px *x/
10 }

7-9
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Additional Responsive Concepts

Users with small screens often don't have a mouse and
must use fingers to "press" buttons - consider making

navigation elements relatively larger

Mobile users might be interested in different content -
for example, a restaurant's desktop page might feature
the food and beverage menus, while mobile page might
feature operating hours

How can we tailor the page?



What are Media Queries?

o A hallmark of responsive designs is tailoring
appearance to screen size

e« You can use CSS3 media queries to create conditional
styles, typically based on screen width

1 @media screen and (max-width: 1000px)
g { .medial {background-color: red;}
g émedia screen and (max-width: 800px)
Z i .medial {background-color: blue;}
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What Can You Query?

CSS3 lets you query many features, but most

responsive pages use width or device-width

Feature

height
device-width
device—height
orientation
aspect-ratio
device—-aspect-ratio
color
color—-index
monochrome
resolution
scan

grid

7 -12
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Description

Viewport width

Viewport height

Screen width

Screen height
landscape, portrait
width/height
device-width/device-height
Number of color bits
Color table entry count
Number of mono bits
Pixel density, e.g. dpi
progressive?

grid, bitmap



Viewport vs Screen Size

o Every device or screen has a physical, pixel-based
width and height

o« However, browsers, even on mobile devices, often
restrict pages to a smaller rectangle known as the
viewport

o Most designers use the viewport width in their media
gueries

Parlor

HOME ORDER NOW MENU
LOCATIONS HOURS BLOG
FUNDRAISING|

Fundraising

device-width

width (viewport)
We can sell you our great pizza, in bulk and

frozen so you can offer them to your clientele.

All of our crust styles and toppings are

available.

You can then markup the your selling price to
raise funds for your or ganization!

Coupon Books

We offer books containing 12 great coupons
that you can sell to your clientele. By selling

7 -13
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Defeating Mobile Device Scaling

o« Many browsers on small devices (especially) the
IPhone, assume a fixed page size of 980x

o The browser thus scales content to that size, even for
responsive designs - the user has to pinch scroll and
zoom

e You can defeat this scaling by writing a meta tag in
each page:

1 <meta name="viewport"
2 content="1initial-scale=1.0,
3 width=device-width" />
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Media Query Breakpoints

ooOoNNOUTLE, WN B

Responsive designers often target well-known common
screen widths, for example, cell phone (400px), tablet
(800px) and desktop (larger than 800ypx)

You can use multiple media queries based on these
values to define breakpoints for these common sizes

@media screen and (max-width: 400px)

{

.medial {background-color: red;}

}

@media screen and (max—-width: 800px)

{

.medial {background-color: blue;}

}
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Minimizing Image Size

o Avoid large background images - tile smaller ones if

possible
e You can instruct browsers to scale images to the page

width:

1 img

2 {

3 max—-width: 100%;
4 ¥
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Chapter Summary

In this chapter, you learned:

o About the principles of responsive design
o« How to use fluid grid layouts, media queries
and image scaling to create responsive pages

7 -17

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Introduction to JavaScript

o« What is JavaScript?
o JavaScript Objects
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What is JavaScript?

o JavaScript is a modern, object-oriented programming
language
o JavaScript is considered to be a weakly typed

language and supports inheritance by prototype and
functional programming

JS



Where Does JavaScript Run?

o A very common environment for JavaScript is referred
to as client side in which JavaScript runs within a Web
browser

e You can use JavaScript in a browser to:

o Validate forms
o Expand/collapse page elements
o Communicate with the server via Ajax

e JavaScript also can run on the server or in embedded

mode within other applications

Web Server Host
Browser

Employee Information

<html|>

HTTP | <heac>
JavaScri <scrip
avaScript

type="text/javascript">

322150 interpreter
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JavaScript vs Java

o JavaScript is not really related to the Java programming
language, except for a roughly similar syntax

8 -4
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History of JavaScript

JavaScript was originally developed by Netscape in
1995 under the name LiveScript

Microsoft added JavaScript support to Internet Explorer
In version 3.0

Netscape submitted the language to the European
Computer Manufacturers Association (ECMA) - the
standardized version is known as ECMAScript



ECMAScript Versions

o Version 1.0 1997 - First edition

o Version 2.0 1998 - Minor changes

o Version 3.0 1999 - Added regular expressions,
exception handling etc.

o« Version 4.0 - Abandoned

o Version 5.0 2009 - Strict mode, JSON support, etc.

o« Version 6.0 2015 - Focused on writing applications;
Includes modules and additional collection types



Browser Support for ECMAScript Versions

o« Most modern browsers support ECMAScript 3, but
version 5 support is becoming universal, even on

mobile browsers
o See http://kangax.github.com/es5-compat-table for a

chart
o Also see http://caniuse.com/use-strict for ECMAScript 5

strict mode support



JavaScript is Typically Interpreted

« Most JavaScript implementations (e.g. in a Web
browser) interpret the JavaScript source code as it

executes
o Thus, users must have access to the actual source

code



Four Categories of JavaScript Functionality

o« Core: The common syntax and function

o Client-side: Implemented by Web browsers

o Server-side: Implemented by engines, for example,
Node.js

« Embedded: Implemented by engines such as Rhino



JavaScript Syntax Overview

o JavaScript is cASe SENsitive

o JavaScript statements can span more than one line and
should be terminated with a semicolon

e You define variables using the var keyword

o JavaScript supports various ways to add comments,
including //

e You can create character strings delimiting with
double-quotes or single quotes

var x = 12;
alert(x); // display in a message box

// display in browser's developer tools console
console.log("x: " + Xx);

OuUulh, WN K-
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Try it Now!
« Open a Web browser and in the URL entry field, type:

javascript:alert("Hello, world");
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What is an Object?

o |In object-oriented programming, an object is a

self-contained chunk of state and behavior

o Objects respond to a stimulus (function call) often by

working on the object's state

o For example, an "account" object might support a
debit() behavior that reduces the object's balance state

Object Sample Sample

Name State Behavior
outside

lassie weight bark

account12 balance debit

policy 765 amount payOut
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Object Terminology

o An object's state is data - synonyms include properties
and attributes

o An object's behavior is program logic provided by
methods also known as functions or subroutines
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Objects Exercise
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Objects in JavaScript

o JavaScript itself provides several predefined objects
that provide properties (state), methods (behavior) and
events

e To0 access an object, you use the dot operator

o lIt's also possible to create your own custom JavaScript
objects using prototypes



Client-Side JavaScript Objects

o Client-side JavaScript is runs in a browser - the
browser vendor provides the JavaScript interpreter
o The two most important client-side JavaScript objects

are.

o window - represents the browser's window (or
frame)
o document - represents the page

// store last modified date in a variable 's
var s = document. lastModified;

// print the contents of the browser window
window.print();

UG WNRE
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Embedding JavaScript in HTML
o There are four ways to embed JavaScript in HTML

o Inline using the script tag

o External file using the src attribute of a script
tag

o Within an event handler such as a button's
onclick event

o Within a javascript: URL



Using the script Tag

e You can embed one or more script elements in a Web
page's head or body

1 <html>

2 <body>

3 <script>

4 document.write ('"Last modified date: ");
5 document.write (document.lastModified);
6 </script>

7 </body>

8 </html>

Browser

Last modified date: 05/21/2004 09:15:08

8 - 18



Using an External File

o For reuse and for large complex scripts, you can place
the script in its own file and reference from an HTML
page

o The src attributes specifies the URL of the external
script

o The script file can be located local to the HTML page
or on an external Web server

1 filel.html 1 first.js

2 ———————— 2 ————————

3 3

4 <html> 4 document.write

5 <body> 5 ("Last modified date: ");
§) <script src="first.js"> 6 document.write

7 </script> 7 (document. lastModified);
8 </body>

9 </html>

8 - 19
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Defining Functions

o A function is a block of re-usable code that can accept
parameters and return values

o It's common to define functions in the head and then
call them from other scripts

<head>
<script>
function toCelsius(f)
{
return (5/9) % (f-32);
I
</script>
<script>
alert(toCelsius(-40)):
0 </script>
1 </head>

PR, O0O0ONOULER, WNBE
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Modifying Page Elements

o It's common in client-side JavaScript to respond to
events and then modify something on the page

« The document object provides the Document Object
Model (DOM) API

<div id="mydiv"'">Initial text</div>
<button onclick="changelIt()">Press Me</button>

<script>
function changelt()
{
var theDiv = document.getElementById("mydiv");
theDiv.innerHTML = "New text";

}

0 </script>

P OOoONOURL,WNE



The Form Submission Event

o If a page defines a form with a submit button, you can
write JavaScript that fires when the user submits the
form - the JavaScript runs before the browser sends the
request to the server

1 <script>

2 function confirm() {

3 var aNumber = Math.random();

4 console. log("aNumber: " + aNumber);
5 if(aNumber < 0.5) return true;

6 else return false;

7 ¥

8 </script>

9

10  <form onsubmit="return confirm()"

11 action="http://localhost/myserver">
12 <input type="submit">

13 </form>

8 - 22
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Chapter Summary

In this chapter, you learned:

« What JavaScript is, and what it is not
o The categories of JavaScript functionality
e How to write and embed simple scripts into HTML



Data Types and Assignment

o Defining Variables
o Data Types

9 -1
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JavaScript Comments

o JavaScript supports two kinds of comments:

o Single line comments
o Block comments

// single—-1line comment
/* multi-line comment
all of this 1s not processed

neither 1is this

Ooo~NNOULE,L, WNE

*/



JavaScript Basics

e In general, JavaScript programs consist of statements
, each of which is optionally terminated with a

semicolon
o JavaScript is a case-sensitive language - most

predifined keywords are in lower case

1 var x = 1; // define a variable

N

3 alert(x): // call a method (function)



Variables

o Variables are locations in memory that hold a value
e You declare a variable using the var keyword
o Even though JavaScript supports data types, variables
are untyped
o Datatypes include:
o Primitives: numbers, strings and booleans
o Objects: Date, Math, etc.

1 var count = 12; // number

2 var interestRate = 4.5; // number

3 var name ="Paul Westerberg"; // string

4 var flag = false; // boolean

5 var now = new Date(); // Date object
6

7 count = "abcd"; // change variable's type!
9-4



Rules for Identifiers

Any length combination of letters, digits and
special characters: ('_ ', '$') but must begin with an
letter or special character

JavaScript is case sensitive!

Valid Invalid
count 1account
InterestRate order-number
purchase_ Number1 delivery date



break
case
catch
continue
debugger
default
delete

do

else
finally

for
function
if

in
instanceof
new
return
switch

Reserved Words

this
throw
try
typeof
var

void
while
with
class
enum
export
extends
import
super
implements
interface
let
package

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written
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private
protected
public
static
yield
const



Numbers

o Internally, JavaScript stores numbers as IEEE 64-bit
floating-point values

e You can specify both integer and floating-point literals
In expressions

1 var a = 12; // integer literal

2 var b = oxff; // integer literal (hex)

3

4 var ¢ = 2.3; // fTloating-point literal

5

6 var d = 6.032e23; // floating-point literal



Booleans

o« The boolean data type allows only the literal values true
and false

o« The most common use of booleans is in flow control
statements (e.g. the "if" statement)

1 var finished = false;

2 var ready = true;

3

4 var ok = confirm("Continue?");
5 if (ok)

6 {

7 // do something

8 ¥



Truthy and Falsy

o JavaScript converts the following to false and are
considered to be falsy:

undefined
null

0

-0

NaN

O 0O O 0O O O

o All other values are considered to be truthy

9-9
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Truthy and Falsy, cont'd

1 var a = "hello";

2 if (a)

3 {

4 // a 1s truthy, we will get here
5 +

6

7 var b = "";

8 if (b)

9 {

10 // b 1is falsy, won't get here
11}
9-10
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Strings

Strings hold sequences of characters

To delimit a literal string, use single or double quotes
Strings define a length property and several methods
You can concatenate strings using the + operator

var s1 = "If Only You Were Lonely";
var index = sl.index0f ('Only"');

var s2 = s1 + " Not";
var count = sl.length;

UG~ WNRE
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String Literal Escape Codes

o JavaScript defines special escape codes for common
non-printable characters

e You can initialize a character to any Unicode value
using an integer constant

\Db Backspace

\t Horizontal tab

\n Linefeed

\ T Form feed

\r Carriage return

\" Double quote

\' Single quote

\\ Backslash

\uxxxx Hexadecimal Unicode code point
\ XXX Octal Unicode code point

9-12



Dates and Times

o JavaScript programs use constructors to create
objects

o Core JavaScript provides a Date constructor to let you
work with dates and times

1 var d1 = new Date(); // current date/time
2

3 var d2 = new Date(1993, 0, 18); // January 18, 1993
4

5 // January 18, 1993 6:10:20PM local

6 var d3 = new Date(1993, 0, 18, 18, 10, 20);
7/

8 var year = d2.getFullYear();

9 var month = d2.getMonth();

10  var day = d2.getDate();

11  var dayOfWeek = d2.getDay(); // @ - Sunday

9-13



Scope of Variables

o JavaScript supports global and local variables
Variables defined within a function (method) are local
and can only be used by that method

1 var a = "My global variable";
2

3 function functionl()

4 {

5 var b = "My local variable";
6

7 alert(a); // access global
8 ¥

9

10  function function2()

11 {

12 alert(a); // access global
13 alert(b); // error - out of scope
14 }

9- 14
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Quick Practice
o Define a variable and initialize it to your favorite
whole number:

o Define a variable and initialize it to your favorite
floating-point number:

o Define a variable and initialize it to your name:

9-15
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Chapter Summary

In this chapter, you learned:

o The rules for defining and initializing
variables
 The JavaScript data types

9-16
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Operators

Operator Types
e Assignment

10 - 1
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Operators

o Operators let you perform math, comparisons and so
forth

o JavaScript provides 47 operators, which we can divide
into categories:

Math

Equality and Relational
Assignment

Boolean Logical

Integer Bitwise
Shift

0O 0O 0O 0O O O

10 - 2

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Math Operators

o JavaScript defines math operators that work on
numbers - note that the plus (+) operator also works on
strings

o JavaScript converts operands to numbers or the special
value NaN

o Division by zero results in the special value Infinity

+ Addition

- Subtraction

* Multiplication
/ Division

% Remainder

10 - 3
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Math Operators, cont'd

12;
12.34;

var 11
var dil

alert(il + d1); // 24.34
var 12 = 0;

alert(il/i2); // Infinity

OCoo~NNOULE,L,WNE

10 var 13 = "123";
12 alert(i3 % 2):; // 246
14 var 14 = "abc";

16 alert(id4 x 2); // NaN



Other Math Operations

o The Math object defines additional math operations
beyond the standard math operators (e.g. trig functions)
o« These methods are not intrinsic JavaScript syntax

var d = Math.sin(Math.PI / 2);
alert(d); // 1

var radius

= 5.3;
var area = Mat

h.pow(radius, 2) * Math.PI;

ooNNOUTL S WN -

alert(area); // 88.247

10
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Quick Practice

o The equation for the surface area of a cylinder is:

r

21T r2 + 2-TT rh h

o Complete this program fragment to calculate a
cylinder's surface area:

12.0;
3.0;

var r
var h

var surfaceArea =

OuUlh WN K

alert(surfaceArea);

10 - 6
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Compound Assignment Operators

o JavaScript provides several compound assignment

operators
k= = %= += —= <<= >>= >>>= = "= —
1 var 11 = 12;
2
3 il += 45; // same as 11 = i1 + 45;
4
5 alert(il); // 57

1
~

10



Increment and Decrement Operators

o These shortcut operators come in two forms: prefix and
postfix

o Postfix operators work after the expression is evaluated,
prefix before

var 11 = 12;
11++; // same as 11 = 11 + 1;

alert(il); // 13
var 12 = ——11 x 3;

alert(i2); // 36

R OoooO~NOOUTE,L, WN B

@ alert(il); // 12

—l
o
[
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Equality Operators

o Equality operators return a boolean result and are most
often used in "if" statements or loops

o The strict equality operator === compares without
performing a type conversion

1 var 11 = 12;

2 var 12 = 14;

3

4 var b = 11 == 12;

5 alert(b); // false

6

7 var x = "23";

38 var y = 23;

9

10 alert(x ==1vy); // true
11 alert(x === vy); // false

10 - 9
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Comparison Operators

e The numeric comparison operators work on numbers and
strings and return a boolean result

< <= > >=
1 var 11 = 12;
2 var 12 = 14;
3
4 var b = 11 >= 12;
5 alert(b); // false
6
7 var g = "abc";
8 var r = "abd";
9 alert(g < r); // true
10
11 var X = "Sam";
12 var y = "sam";

13 alert (x <vy); // true

10 - 10
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Boolean Logical Operators

e You can use logical operators to build more complex
testing expressions

o These operators work with booleans and "truthy" and
"falsy" values

& || !
1 var atHome = true;
2 var eatingDinner = false;
3
4 var result = atHome && eatingDinner;
5 alert(result); // false
)
7 result = atHome || eatingDinner;
8 alert(result); // true
9
10 result = atHome && !eatingDinner;
11 alert(result); // true

10 - 11



Conditional Operator

o The conditional operator is a shortcut for an if-else

statement
?
1 var 11 = 12;
2 var 12 = 14;
3
4 var min = ( i1l < i2 ) ? i1 : i2;
5 alert(min); // 12

10 - 12



String Concatenation

« You can use the + and += operators to concatenate

strings
1 var s1 = "Hello";
2 var s2 = s1 + " world";
2 alert(s2); // Hello world
g sl += " Dolly";
é alert(sl); // Hello Dolly

10 var s3 = sl + 23;

12 alert(s3); // Hello Dolly23



Bitwise Operators

e YOu can use bitwise operators to test or manipulate bit
patterns within integer values

g
>
4

18;
11 & 8; // 10010 and 01000
il | 8; // 10010 or 01000
var i4 il ~ 16; // 10010 xor 10000
alert(i2); // ©

alert(i3); // 26
alert(id); // 2

var
var
var

el
wN R

NO UL, WN -
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Shift Operators

e« You can use the shift operators to move bits within

integer values
e You can use shift operators to multiply and divide by
powers of two

<< >> >>>

alert >> 2): // =18 / 4 -5

(i2 =
alert(i2 >>> 2); // 1073741819

1 var i1 = 18; // 10010

2 alert(il << 1); // 18 x 2 = 36

3 alert(il >> 2); // 18 / 4 = 4

4 var 12 = -18;

5 alert(i2 << 1); // -18 x 2 -36
5 :

7

10 - 15
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Type Conversion

o JavaScript is a weakly typed language and will often
convert variables between types "on the fly" during
operations

o Depending on the operator, data will be converted from
string to number or vice versa

1 var
2 var
3 var
4 var

10 - 16

O 0O T W

O +

"hello";

II3II * II4II;

3
2_

II4II ;
"abC" ;

// "9hello" (string)
// 12 (number)

// 12 (number)

// NaN



Quiz

o« What is the value of z in each script?

var X = 2;

var y = "4";

var z = X x y;
B:

X = 2;

y=ll4ll;

Z =X +Y;
C:

X="2";

y=ll4ll;

Z =X +Y;
D:

X = true;

y=ll4ll;

Z =X +Y;
E:

X = true;

y =4

Z =X +Y;

10 - 17
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Other Operators

in Tests if an object contains a property
delete Removes an object property or array
element

instanceof Tests if an object is in a class
typeof Returns type name of a value

eval() A function that dynamically executes code

10 - 18
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Chapter Summary

In this chapter, you learned:

o About all of the JavaScript operators
o« How to create expressions that you can
use in "if" statements and loops

10 - 19
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Flow Control

e (Conditional Statements
e Looping

11 - 1
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Defining Blocks

o« Some JavaScript facilties, for example loops and
functions, use blocks defined by a pair of curly
braces

e You can nest blocks within other blocks

1 function myMethod(var x)

2 {

3 if (x == 12)

4 {

5 // do something interesting
6 5

7

11 - 2



Conditional Statements

o Like all complete programming languages,
JavaScript provides syntax for making decisions:

o If
o Conditional (ternary) operator

11 - 3
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The if Statement

o The if statement examines an arbitrarily complex
boolean expression for "truthiness"

if ( <expr> )

{
}

// statements

if ( <expr> )
// one statement

11 - 4
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The if else Statement

o The If else statement examines an arbitrarily
complex boolean expression

if ( <expr> )

{
¥
else

{
}

// statements

// statements

11 -5
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The if else if Statement

o The if else if statement examines an arbitrarily
complex boolean expression

if ( <expr> )
{

// statements

}

else if ( <expr> )

{

// statements

}

else

{

// statements

}

11 -6
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The if else if Statement, cont'd

1 var a = Math.random();

2 var b = Math.random();

3 var ¢ = Math.random();

4

5 if ( (a + b) >c )

6 {

7 alert( "Sum is greater" );
8 }

9 else if ( (a+b) == c )

10 A

11 alert ( "The same" );
12}

13 else

14 A

15 alert( "Sum NOT greater" );
16 }



Quick Practice

o« Assume that a Web page has an input box with an id
of input and that you can obtain the characters in the
input box using the value property. Write code that
examines the text entered and if the text is "sam’,

display an alert "Hello, sam". Otherwise display an alert
"Who are you?".

var input = document.getElementById("input");
var text = input.value;

11 - 8



The while Loop

o« The while loop evaluates a boolean expression and
stays in the loop as long as the express is "truthy"

while ( <expr> )

{

}

do
{

// statements

}

while ( <expr> );

// statements

11 -9
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The while Loop, cont'd

1 var 1 = 0;

2 while ( i < 10 )

3 {

4 console.log( "in while: " + i );
5 1++;

6 ¥

7

8 do

9 {

10 console.log( "in do-while: " + i );
11 1++:

12} while ( i < 10 );

11 - 10



The for Loop

e The forloop is a convenient and concise form of the
while loop

// form #1
for ( <init statement(s)>;<expr>;<exec statement(s)> )

{

// statements

}

// form #2
for ( variable in object )

{

// statements

}

11 - 11
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The for Loop, cont'd

1 for ( var 1 = 0; 1 < 10; i++ )

2 {

3 console. log( "for loop: " + 1 );

4 I3

5

6 for ( var i = 10,j = 0; i > 0; i—, j++ )
7 {

8 console.log( "(" + i + "," +

9 J + ||)|| );
10 }

11 - 12



The for Loop, cont'd

var 1 = 0;

for ( ; i <10; )

{
console.log( "for loop: " + i );
i++;

O WN K-

}

11 - 13
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Breaking Out of a Loop

o Sometimes it's useful to exit a loop prematurely
using the break statement

1 while ( true )

2 {

3 var i1 = Math.random();
4 console.log( i );

5 if ( i < 0.5 )

6 break;

7 ¥

11 - 14

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



The switch-case Statement

o The switch-case statement lets you choose alternatives
based on an expression's evaluation

o JavaScript uses the === operator to determine which
case executes

switch ( expression )
{
case expression:
// statements
break;
case expression:
// statements
break;
default:
// statements
break;

s
11 - 15
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The switch-case Statement, cont'd

OCoo~NOULE,L,WNE

// get a random number between 0-100 (inclusive)
var a = Math.floor(Math.random()=*101);
console. log(a);

switch ( a )
{
case 1:
console.log( "Value is One!" );
break;

case 42:
console.log( "Value is 42!'" );
break;

default:
console.log( "Value is something else" );



The switch-case Statement, cont'd

1 function checkChar()

2 {

3 var input = document.getElementById("input");
4 var ¢ = input.value;

5 switch ( c )

6 {

7 case 'd':

8 case 'D':

9 console. log(new Date());

10 break;

11

12 case 'q':

13 case 'Q':

14 alert("User wants to quit");
15 break;

16

17 default:

18 console. log("What the heck?");
19 Iy

20 }

11 - 17
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Quick Practice

o Write a loop that counts from 10 to 100 by fives and
displays each value:

11 - 18
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Chapter Summary

In this chapter, you learned:

e The basics of Java conditionals
o About looping contructs

11 - 19
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JavaScript Events

o Registering for Events
e Event Bubbling

12 - 1
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Introduction to JavaScript Events

ooNNOUT P~ WN K-

—l
)\

JavaScript defines several events that the browser
triggers when the user interacts with page elements or
for page lifecycle events

You can connect JavaScript functions to an event
Events comprise a string name and a target

One way to register a handler function is to specify it
as a so-called "on" attribute on a DOM element

<input type="text" onfocus="myfunction()">

<script>
function myfunction()
{

// respond to event

}

</script>

-2



Common JavaScript Events

o Browsers define many event types, including:

submit The user pressed a form's submit button

focus The user tabbed to or from an input widget
blur
click The user clicked on a widget

change The user changed the content of a widget

12 - 3

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



JavaScript Events Example

1 <html>

2 <head>

3 <script>

4 function confirmSubmit()

5 {

6 var ok = confirm("Really submit?");
7/ return ok;

8 ¥

9 </script>

10 </head>

11 <body>

12 <form onsubmit="return confirmSubmit()">
13 <input type="Submit">

14 </form>

15 </body>

16 </html>



Using Javascript to Validate a Form

1 <html>
2 <head>
3 <script>
4 function validateMyForm()
5 {
§) var theForm = document.MyForm;
7 var email = theForm.email.value;
8 var ok = true;
9 if (email.length == 0)
10 {
11 ok = false;
12 alert ("Email must not be empty");
13 s
14 return ok;
15 s
16 </scC rj_pt> A Email must not be empty
17 </head>
x|




Validating a Form, cont'd

18 <body>

19 <form action="http://localhost/test"

20 name="MyForm"

21 onsubmit="return validateMyForm()">

22 Email: <input type="text" name="email"><br>
23 <input type="Submit">

24 </form>

25 </body>

26 </html>



Calling addEventListener

o Another way to register an event handler is to call
addEventListener() on the event target
o This keeps the HTML JavaScript-free

1 <input type="text" id="myinput"'>

2

3 <script>

4 // find the element

5 var myinput = document.getElementById("myinput");
6

7 // register event handler

8 myinput.addEventListener("focus", function(evt)
9 {

10 // respond to event

11 }, false);

12 </script>



Event Bubbling

e Some events, including DOM events, propagate, or
"bubble up" the ancestor hierarchy

o This lets you attach a handler to a parent element, e.q.
a form, and handle all events for its children

o The handler can use the event object's target property
to determine which child fired the event

test-events.html

12 - 8
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<!DOCTYPE html>
<html>
<head>
<title>Test Events</title>
</head>
<body>
<form id="myForm">
<button id="buttonl">Button 1l</button>
<button id="button2">Button 2</button>
</form>

<script>
var form = document.getElementById("myForm");

// last parameter of false means this 1is a

// "non-capturing” event handler

form.addEventListener("click",
function(evt)

{
// print reference to a button
console.log("target: " + evt.target);
// print reference to the form itself
console.log("Current target: " + evt.currentTarget);
var id = evt.target.id;
alert("You clicked on " + id);

}, false);

</script>
</body>

</html>

12 - 8A :test-events.html



Issues with JavaScript Events

12 -

Not all browsers support addEventListener(), especially
older ones such as IE 8 and below

The event object that you can optionally specity in the
event-handler function varies across event types and
browsers

These issues sometimes cause developers to use a
JavaScript library such as jQuery or the Dojo Toolkit -
such libraries provide cross-browser support for events



Chapter Summary

In this chapter, you learned:

e How to register for and handle events
e About event bubbling

12 - 10
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JavaScript Objects

What is an Object?
Properties

Prototypes
Constructor Functions

13 - 1

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



What is an Object?

o In classic object orientation, an object is a set of state
(data) and behavior (code)

o JavaScript provides an interesting and powerful way for
programs to work with objects

o JavaScript does not have classes in the same sense
as other languages like Java, but does support
Inheriting state and behavior via a prototype
mechanism

Object Sample Sample
Name State Behavior
outside '
@ lassie weight bark
‘ account12 balance debit
policy765 amount payOut

13 - 2
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JavaScript Objects

o An object is a collection of properties, each of which
has a name and a value

e One kind of property is a method, which is a function
associated with the object

accountl?2

balance = 456
accountNumber = 12

withdraw(amt)

{

13
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Categories of Objects

o Built-in (native) objects such as arrays and
functions

o Host objects such as those provided by a browser
(document, window and so forth)

o User-defined objects created by programs



What Are Properties?

Properties consist of a name and value where the
name is unique in the object

Methods are really just a special case of a property -
they are properties that associate a name with a set of
statements

Unlike in many languages, JavaScript lets you
add/delete properties to objects dynamically



Creating Objects

o JavaScript provides three ways to create new objects:
o Using object literal syntax
o Using the new operator

o Using the ECMAScript v5 Object.create()
function

13 - 6



Using Object Literal Syntax

o JavaScript provides a special syntax so that you can
create user-defined objects

1 var nothing = {};

2 var person = A

3 name: "Sue",

4 age: 32

5 Fi

6 var book = {

7 title: "101 JavaScript Tricks",

8 author: A

9 name: "Paul Westerberg",

10 email: "paul@westerberg.com"

11 +

12 };

13 alert("Person name: " + person.name);
14 alert("Book author email: " + book.author.email);



Using the new Operator

OCOoONOULIEEWNBRE

N
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You can use the new operator to create empty objects

var nothing = new Object();
var person = new Object();
person.name = "Sue";
person.age = 32;

var book = new Object();
book.title = "101 JavaScript Tricks";
book.author = new Object();

book.author.name = "Paul Westerberg";
book.author.email = "paul@westerberg.com";
alert("Person name: " + person.name);

alert("Book author email: " + book.author.email);



Objects Are Reference Types

o The value returned from creating an object is a
reference, or pointer to the actual object
e« You can define aliases to the object

1 var sue =

2 {

3 name: "Sue",

4 age: 32

5 Hi

6

7 var sam = sue;

3 sam.age = 44,

9

10 alert("Sue age: " + sue.age); // Sue age: 44
11 alert("Sam age: " + sam.age); // Sam age: 44



Prototype Inheritance

 Most JavaScript objects have another object chained to
them - the prototype

o So far, the prototype has been Object.prototype

o Objects inherit properties/methods from their prototype -
Object.prototype defines several methods like
hasOwnProperty(), toString() and so forth

1 var nothing = new Object();
2 alert("nothing.toString(): " + nothing.toString());

cccccc t12 Object.prototype

balance = 456
accountNumber = 12

withdraw(amt)
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Working with Properties

e You can read or write properties using either the dot (.)
or square bracket operators

o Using square brackets is more typing, but more
powerful:

o You can have property names that are
JavaScript keywords (e.g. for) or contain
spaces

o You can use a string variable

var person = new Object();
person.name = "Sue";
var myvar = "age";

person[myvar] = 32;
person['new'] = true;
person["acct num"] = 1234;
alert(person.age); // 32

NOUu,s, WNR
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The for-in Lop

o JavaScript provides a special looping syntax that lets
you enumerate an object's properties

for (prop in person)
{
document.write("person['" + prop + "']: " +
person[propl + "<br>");

UL WNEK

r Insert title here

=T s B = T
a oo
I T
u u
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The Global Object

o JavaScript provides a predefined, global object that
contains global methods, properties, constructor

functions and objects
o In browser-based JavaScript, the window object acts

as the global object

alert("Hi #1");
window.alert("Hi #2");

alert("PI #1: " + Math.PI);
window.alert("PI #2: " + window.Math.PI);

UG~ WNBRE
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Deleting Properties

o JavaScript provides the delete operator that you can
use to remove properties from objects

1 var sue =

2 {

3 name: "Sue",

4 age: 32

5 Fi

6

7 delete sue.age; // remove age property
8

9 for (prop in sue)

10 A

11 document.write("suel'" + prop + "']: " +
12 sue[prop] + "<br>");

13}
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Determining if a Property Exists

e You can use the in operator or the hasOwnProperty()
method to check to see if an object has a given

property
« The hasOwnProperty() method ignores inherited

properties

alert(sue.hasOwnProperty("name")); // true

alert("toString" in sue); // true

UG~ WNBRE

alert(sue.hasOwnProperty("toString")); // false
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Enumerating Properties

« We can treat objects as hash tables, adding and
deleting properties on the fly

o« The for In loop covered earlier does that, but also
reports inherited properties and methods

e You can filter out all but non-method, "own" properties

1 for (prop in sue)

2 {

3 if(sue.hasOwnProperty(prop) &&

4 typeof suelprop] !'== "function")

5 {

6 document.write("suel'" + prop + "']: " +
7 sue[prop] + "<br>");

8 }

9 }
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Methods

o JavaScript methods are functions associated with an
object

o« Methods are really just a type of property - in
JavaScript, you can pass functions around as if they
were simple values

o Within a method, you use the this keyword to refer to
the object's properties

1 var sue = {

2 name: "Sue",

3 age: 32

4 i

5

6 sue.ageInDogYears = function() {

7 return this.age *x 7;

8 I3

9

10 alert("Age in dog years: " + sue.agelnDogYears());

13 - 17
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Defining Methods with Literal Syntax

e You can define methods using the literal syntax

1 var sue =

2 {

3 name: '"Sue",

4 age: 32,

5 ageInDogYears: function()
6 {

7 return this.age;

8 ¥

9 b

10

11 alert("Age in dog years: " + sue.ageInDogYears());
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Method and Function Arguments

It's useful to pass parameters to methods and functions
o« Methods and functions can accept zero or more
arguments

1 var sue =

2 {

3 name: "Sue",

4 age: 32,

5 ageMultiple: function(multiple)
6 {

7 return this.age * multiple;
8 +

9 Fi

10

11 document.write("Age multiple: " +
12 sue.ageMultiple(3));



The this Keyword

o Within an object's methods, you use the this keyword
to refer to its properties

o If you use this in a script outside of a method, or in a
function not associated with an object, it's a synonym
for the global object

1 alert("PI #1: " + Math.PI);
2 window.alert("PI #2: " + window.Math.PI);
3 this.alert("PI #3: " + this.Math.PI);
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Constructor Functions

o« The new operator invokes a constructor function
o Constructor functions and the prototype property let
you create classes of related objects

// use a "native" constructor function
var birthday = new Date(1993, 0, 18);
document.write ("Birthday: " + birthday);

// use a user—-defined constructor function
var sue = new Person("Sue", "Jones", 22, 120);
document.write("Age-weight: " + sue.ageWeight());

var bill = new Person("Bill", "Smith", 45, 185);
@ document.write("Age-weight: " + bill.ageWeight());

R OOoOONOUEAL,WNEPE
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User-Defined Constructor Functions

1 // Person.js

2 function Person(firstname, lastname, age, weight)
3 {

4 this.firstname = firstname;

5 this. lastname = lastname;

§) this.age = age;

7 this.weight = weight;

8 s

9

10 Person.prototype =

11 A

12 ageWeight: function ()

13 {

14 return this.age * this.weight;
15 ¥},

16 whatever: function() {}

17  };



Chapter Summary

In this chapter, you learned:

« How JavaScript implements object-oriented
concepts

e How to create objects and add/remove
properties

« How to use and define constructor methods

13 - 23
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JavaScript Arrays

e What is an Array?
e Manipulating Arrays
e Arrays vs Objects
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What is an Array?

e In JavaScript, an array is an ordered collection of
values

o Arrays and objects are closely related - arrays are
actually objects!

o If you use arrays with integer indexes, the indexes start
at zero

14 - 2
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Creating an Array

e You can create an array either using the square-bracket
[] syntax or using the Array() constructor function

// empty array

var arrayl = [];

// array with 10 integers

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
// array with 3 strings

var array3 = ["tom", "dick", "harry"];
// array with a mixture of types

var array4 = ["sue", 1, false];

// empty array

10  var array5 = new Array();

11 // array with space for 10 elements

12 var array6 = new Array(10);

OooNOUTES, WNBEK



Array Indexes

o There are basically two ways to treat an array:
o Using consecutive non-negative integer
Indexes
o Using arbitrary keys (arrays are objects, and
thus can have properties)
o Using integer indexes is the "normal” way, and provides
the best performance

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
array2[5] = 42;

var array7 = []1;
array7['phone'] = '"555-1212";
array7[-42] = 654;

OuUlhs, WN K



Iterating Arrays

NO UL, WN -

Arrays provide a length property that you can use to
iterate the array

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];

for(var i = 0; i < array2.length; i++)
{

document.write(array2[i] + " ");

¥
// 0246810 12 14 16 18



Appending Elements

R OoooO~NOUTE,L, WNBE

You can append elements by assigning using the
length as an index or by calling the push() method

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];

array2l[array2.length] = 20;
array2.push(22);

for(var 1 = @; i < array2.length; i++)
{

document.write(array2[i] + " ");

}
// 0 2 468 10 12 14 16 18 20 22



Inserting Elements at the Beginning

Ooo~NOUT PR WN PR

14

You can use the unshift() method to insert one or more
elements at the beginning of an array, moving existing
elements back

var array2 = [o0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
array2.unshift(42);

for(var i = 0; i < array2.length; i++)
{

document.write(array2[i] + " ");

}
// 42 0 2 4 6 8 10 12 14 16 18



Deleting Array Elements

Ooo~NOUT PR WDN PR
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Since arrays are objects, and array elements are
properties, you can delete them in the same fashion as
you can delete "normal" object properties

If you delete in the middle, the array becomes sparse

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
delete array2I[3];

for(var i = 0; i < array2.length; i++)
{

document.write(array2[i]l + " ");

}
// 0 2 4 undefined 8 10 12 14 16 18



The splice() Method

o The splice() method is a powerful way to insert or
remove elements from an array

o« The method takes one to four arguments, and operates
differently depending on how many you provide

[0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
array2.splice(3);

var array?2
var array3

document.write("array2: ");

for(var i = 0; i < array2.length; i++) {
document.write(array2[i] + " ");

}

document.write("<br>array3: ");

for(var i = 0; i < array3.length; i++) {

10 document.write(array3[i]l + " ");

11}

12 // array2: 0 2 4

13 // array3: 6 8 10 12 14 16 18

OCoOONOUTEEWN B
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Using splice() to Insert

o By providing splice with a "delete count" of zero and
additional elements, you can insert them into the array,
moving existing elements back

1 var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
2 var array3 = array2.splice(3, @, 999, 888);
3

4 document.write("array2: ");

5 for(var i = 0; 1 < array2.length; i++)

6 {

7 document.write(array2[i] + " ");

8 ¥

9 document.write("<br>array3: ");

10 for(var 1 = 0; i < array3.length; i++)

11 A

12 document.write(array3[i] + " ");

13}

14 // array2: 0 2 4 999 888 6 8 10 12 14 16 18
15 // array3.
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Sparse Arrays

e You can create an array as sparse, or an array can
become sparse if you delete elements in the middle
o Most JavaScript programs avoid sparse arrays

var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
delete array2I[5];
// © 2 4 6 8 undefined 12 14 16 18

var array8 = [];
array8[3] = 42;
// undefined undefined undefined 42

var array9 = new Array(3);
0 // undefined undefined undefined

R OO0O0O~NOUTE,, WN -
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Other Useful Array Methods

o join() - converts all elements to a string and returns it

o reverse() - used with indexed arrays, it reverses the
element order

o sort() - sorts the array alphabetically or via a
user-defined criteria

o concat() - creates a new array with additional elements
appended to the original

o slice() - returns a subset of an array:

1 var array2 = [0, 2, 4, 6, 8, 10, 12, 14, 16, 18];
2 var array3 = array2.slice(4, 6);
3 // array3: 8 10

14 - 12



Array-Like Objects

e Some objects that are not actually arrays can
"impersonate" an array by providing a length property,
SO you can iterate them like arrays

« The DOM provided by Web browsers supplies several
array-like objects

1 var divs = document.getElementsByTagName('div");
2

3 for(var i = 0; i < divs.length; i++)

4 {

5 alert("divs[" + i + "]=" + divs[i].innerHTML);
6 I3
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Treating Strings as Arrays

o |In many modern implementations, you can iterate
strings as if they were arrays, thus avoiding having to
explicitly call charAt()

1 var str = "You wished upon a star, " +
2 "but it turned into a plane";

3

4 for(var i = 0; i < str.length; i++)

5 {

6 document.write(" " + str[il);

7 I3

14 - 14



Chapter Summary

In this chapter, you learned:

o The fundamentals of JavaScript arrays
o The differences between arrays and objects
o« How to create, initialize and iterate arrays
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JavaScript Functions

o Defining Functions
e Nesting Functions
e Closures
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What is a Function?

o A function is a chunk of code that you define once but
can call as many times as needed

o« We refer to a function that is part of an object as a
method

o Functions can accept parameters and optionally return
a value

1 function sum(a, b)

2 {

3 return a+b;

4 I

5

6 var result = sum(5, 8);
15-2



Functions are Objects

o In JavaScript, functions are a type of object, and thus
can be passed as parameters to another function or
returned

« We can thus say that JavaScript functions are
first-class functions as opposed to languages like
Java (pre Java v8) in which functions (methods) can

only be defined and invoked



Defining Functions
o JavaScript provides two syntaxes for defining functions:

o Function declaration
o Function definition expression

o The difference is that the definition expression syntax
assigns the function object to a variable

15
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Function Declarations

o Function declarations let you define and name
functions

1 // function declaration syntax
2 function functionl(pl, p1l)
3 {

4 alert(pl+p2);

5 +

§)

7 function function2()

8 {

9 return "hi";

10}

11

12  functionl(2, 3);
13 var x = function2();



Function Definition Expression

Ooo~NOUT PR WDN PR
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Function definition expressions let you define a
function, optionally name it and optionally invoke it
Immediately

// function definition expression
var function3 = function(pl) {return pl;}

// naming 1s useful for recursion
var f4 = function function4() {return function4};

function3(12);
var x = f4(); // references function4
// function4(); // not visible



Function Definition Expression, cont'd

e You can use the function definition expression syntax
to define and invoke anonymous functions on the fly

// define and invoke a function in one fell swoop
var f5 = function(){alert("hi");}(); // "hi"

// define and invoke an anonymous function
// note the extra set of parens
(function(pl){alert(pl);}(42)); // 42

// pass an anonymous function to another function
function function6(obj){alert(obj(72));}
@ function6(function(pl) {return pl;}); // 72

R OoOoO~NOUTE, WN PR



Optional Arguments

o If a caller fails to provide an argument, JavaScript
passes undefined
e You can use that implement optional function

arguments
1 function myFunction(a, b, c)
2 {
3 b =b || 'bDefault';
4 c =c || 'cDefault';
5
6 console.log(a);
7 console. log(b);
8 console. log(c);
9 }
10
11  myFunction('a');
12 myFunction('a', 'b');
13 myFunction('a', 'b', 'c');

15 - 8

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Global Functions vs Methods

o Functions that are part of an object are known as
methods

o JavaScript provides methods with an implicit this
reference that refers to the object on which the method
IS running

var sue = {
name: "Sue",
age: 32

b

sue.ageInDogYears = function() {
return this.age x 7;
s

R OooO~NOOULEA,L WN R

@ alert("Age in dog years: " + sue.agelnDogYears());
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Scope of Variables Review

o JavaScript supports global and local variables
Variables defined within a function (method) are local
and can only be used by that method

1 var a = "My global variable";
2

3 function functionl()

4 {

5 var b = "My local variable";
6

7 alert(a); // access global
8 ¥

9

10  function function2()

11 {

12 alert(a); // access global
13 alert(b); // error - out of scope
14 }

15 - 10
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Defining Functions within Functions

o JavaScript programs can nest functions within other
functions - the nested functions can access variables
defined in the enclosing function

1 // a nested function can access
2 // variables defined by enclosing function
3 function f1() {

4 var x = 12;

5

6 function f2() {

7 alert(x);

8 ¥

9

10 f2();

11 ¥

12

13 f1(); // 12

14 f2(); // undefined

15 - 11
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Closures

e An enclosing function can return a nested function back
to a caller, which can then invoke the nested function

o The nested function can still access local variables
defined by the enclosing function, even if there's no call
to the enclosing function - this is known as a closure

15 - 12
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Closures, cont'd

1 function f1()

2 {

3 var x = 12;

4

5 function f2()

6 {

7 alert(x);

8 ¥

9

10 return f2;

11 }

12

13 // demonstrate a closure in action
14 var f2 = f1():

15 f2(); // 12



Polluting the Global Namespace

o JavaScript defines global variables and functions as
properties on the global object, which is the window
object in browser-based JavaScript

o ECMAScript v5 and earlier provide no built-in support
for handling conflicts if multiple JavaScript files or
libraries use the same global names

// defines a global named myVar
<script src="libraryA.js"></script>

// also defines myVar, silently overwriting
// the global from libraryA
<script src="libraryB. js"></script>

OuUlh, WN K
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Immediately Invoked Function Expressions

o To help alleviate global name pollution, you can define
immediately invoked function expressions (lIFE)

o Using lIFEs, perhaps with closures, often organized into
separate files, is a good practice in large-scale
JavaScript development

// myfile.js

(function()

{
var myVar = 12;
var myFunction = function() {}

ooNNO UL A, WN B

90O
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Chapter Summary

In this chapter, you learned:

o The fundamentals of JavaScript functions
e How to implement a closure
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The JavaScript window and document
Objects

Timers

URLs and Navigation

Dialog Boxes

The Document Object Model
(DOM)
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The JavaScript window Object

o« The window object acts as the global object for
JavaScript programs that run in a browser

e The window object provides many useful properties and
methods

16
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Timers

o« The window.setTimeout() method lets you start a
onhe-shot timed event

« The window.setinterval() method lets you start a
repeating event

1 var functionA = function()

2 {

3 alert("It's done!"):

4 setInterval(functionB, 1000)
5 F

6

7 var functionB = function()

8 {

9 alert("I will annoy you!");
10 }

11

12 setTimeout(functionA, 3000);



URLs and Navigation

o« The window object defines a window.location property
that contains the current browser URL

e You can modify the location object to cause the
browser to navigate to a different URL

1 alert(window. location);
2
3 window. location="http://www.google.com";

16
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The navigator and screen Objects

o The window.navigator object provides information
about the browser

o The window.screen object provides information about
the user's display

navigator Object
appName Official browser name
appVersion Browser version
platform Platform browser running on
userAgent HTTP user—-agent string

screen Object

width Display pixel width
height Display pixel height
pixelDepth Number of bits/pixel
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Functions for Dialog Boxes

o The window object provides three methods for
displaying simple, modal dialog boxes:
o alert() - displays a message
o confirm() - displays a message and OK and
Cancel buttons

o prompt() - displays a message and an entry

field
1 var txt = window.prompt("Enter your age:");
2 document.write("Prompt value: " + txt + "<br>");

Enter your age:

16 - 6

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Opening and Closing Windows

o The window object provides the open() method so a
script can open a new browser (popup) window

o The close() method lets a script close a previously
opened window

o Use this capability for good, not evil!

1 window.open('"test-arrays.html",
2 "newwindow",
3 "width=400,height=350, resizable=yes");



The JavaScript document Object

The JavaScript document object lets scripts manipulate
Web page elements using the Document Object Model
(DOM) API

The DOM is administered by the World Wide Web
Consortium (W3C)

The document object is a property on the window
object




The DOM Tree

o A well formed HTML document forms a tree, where
all nodes except the root have a parent
« The DOM provides an API to traverse the tree,

either up or down

<html>
<body> html
<p>
My text body
</p>
</body> T~
</html> #text -" \n" P

#text - "My text"

16

[
O



Accessing Nodes

« The DOM API provides methods for traversing the
tree and accessing nodes in the tree

var htmlEl = document.firstChild;

var bodyEl = htmlELl. lastChild;

var paraEl = bodyEl.childNodes[1];

var textNode = paraEl.firstChild.nodeValue;

var textNodel = paraEl.innerHTML;

NOUT,s, WN -

paraEl.firstChild.nodeValue="hello";

html

|
body

/\

#text -" \n" p

16 - 10 #text - "My text"




Finding HTML Elements by ID

« HTML lets you assign unique IDs to individual

elements
1 <html>
2 <head>
3 <script>
4
5 {
6 var p3 =
7 alert(p3.
8 Iy
9 </script>
10 </head>
11 <body>
12 <p id="a'">Para
13 <p id="b">Para
14 <p id="c">Para
15 <p id="d">Para
16 </body>
17 </html>

16 - 11

document.getElementById("c");

window.onload=function()

innerHTML) ;

1</p>
2</p>
3</p>
4</p>

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum

Para 2
Para 3
Para 4

Para 1

OK

x|




Finding Elements by Tag Name

o« The document object lets you search the entire
document to find all elements with a given tag name

o This call returns an array-like object that you can
iterate

var paras = document.getElementsByTagName("p");

var theString = "";
for(var i = 0; i < paras.length; i++)
theString += paras[i].innerHTML;

NO U, WN -

alert(theString);
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Finding Elements by CSS Class

o« The document object lets you search the entire
document to find all elements of a given CSS class

o This call returns an array-like object that you can
iterate

var els =
document.getElementsByClassName("stylin");

var theString = "";
for(var i = 0; i < els.length; i++)
theString += els[il.innerHTML;

ooONNOUT S, WN -

alert(theString);
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Finding Elements using CSS Selectors

o« The document object lets you search the entire
document to find all elements that match a CSS
selector

o This call returns an array-like object that you can
iterate

OooNOUT PR WN PR
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// find all <p> elements that are direct
// children of the <body>
var els = document.querySelectorAll("body > p");

var theString = "",;
for(var i = 0; i < els.length; i++)
theString += els[i].innerHTML;

alert(theString);



Element Content

e« You can use the innerHTML property on DOM
elements to read/write the element's contents

o If you modify it, the browser changes the displayed
Web page

1 function changeIt()

2 {

3 var p2 = document.getElementById("b");
4 p2.1innerHTML = "GOTCHA!'";

5 s

0

7/

setTimeout (changeIt, 5000);

16 - 15



Inserting Nodes

« The DOM provides methods to create nodes and insert
them into the tree

e When you insert nodes, the browser changes the
displayed Web page

function changelt()

{
var body =

document.getElementsByTagName("body") [0];

var newpara = document.createElement("p");
newpara.innerHTML = "NEW PARA!";
body.appendChild(newpara);

¥

@ setTimeout(changeIt, 5000);

P OOoONOURL,WNE
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Replacing or Deleting Nodes

« The DOM provides methods to remove and replace
nodes

« When you delete or replace nodes, the browser
changes the displayed Web page

1 function changelIt()

2 {

3 var body = document.getElementsByTagName("body") [0];
4 var p2 = document.getElementById("b");

5 body.removeChild(p2);

6

7 var newpara = document.createElement("p");
8 newpara.innerHTML = "NEW PARA!"Y;

9 var p3 = document.getElementById("c");

10 body.replaceChild(newpara, p3);

11}

12

13  setTimeout(changelt, 5000);

16 - 17
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Chapter Summary

In this chapter, you learned:

« How to work with the JavaScript window object
o« How to work with the JavaScript document object

16 - 18
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JavaScript and CSS

e (CSS Overview
o Changing Styles Dynamically
in a Script

17 - 1
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What are Cascading Style Sheets?

o (Cascading style sheets (CSS) let you define styles
that govern the appearance of elements in one or

more HTML documents
o Major benefit: You can change the look of an entire

Web site by modifying one file!

Style HTML

h2 <h2>Motorcycles</h2>

{ <p>Indian, Harley</p>

font-family: sans-serif; <h2>Automobiles</h2>

color : Blue; <p>Ford, BMW</p>

font-size : large;

font-weight : bold; Rendered HTML

; Motorcycles
Indian, Harley
Automobiles
Ford, BMW

17 - 2
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Defining Styles

o There are three places where you can define styles:
o In-line within a tag
o |In a page's head tag (document-level)
o In an external file
o Using an external file lets you share the style
definitions among multiple HTML files

17 - 3
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Basic Style Syntax

o To define a style, you write a selector and
enclose the style's properties within curly braces

o Terminate each property with a semicolon (not
really required for last property, but

recommended)
1 /* This 1s a CSS comment x/
2 h2
3 {
4 font-family:sans—-serif;
5 color:blue;
6 font-size: large;
7 font-weight:bold;
8 ¥

17
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JavaScript and CSS

e You can write JavaScript that modifies HTML element
styles dynamically
o This chapter covers how to modify in-line styles

17 -5
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Changing an Element's CSS Class

« A CSS class lets you apply the same styles to different
kinds of HTML elements

o One simple JavaScript/CSS technique is to change the
CSS class of an element dynamically

« The DOM exposes the className attribute to let you
manipulate an element's class

1 .classl {color:red;}

2 .class2 {color:blue;}

3

4

5 <div class="classl>Div #l</div>

6 <p class="classl>Para #1</p>

7 <div class='""class2'">Div #2</div>
17 - 6



Changing CSS Class Example

1 <style>

2 .classl {color:red;}

3 .class2 {color:blue;}

4 </style>

5 <script>

6 function changeClass()

7 {

8 var theDiv = document.getElementById('"div1");
9 theDiv.className = "class2";

10 }

11 </script>

12 A

13 <div id="div1l" class="classl'>

14 Div #1

15 </div>

16 <form>

17 <input type="button" value="Change style class"
18 onclick="changeClass();"><br>

19 </form>

17 -7
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The CSSStyleDeclaration Object

NOUTEs, WN R

17

To work on an element's individual CSS properties,
JavaScript provides the CSSStyleDeclaration object,
available via the DOM style property

This object exposes CSS styles, some with slightly
different names to meet JavaScript naming rules

var theDiv = document.getElementById("div1l");
theDiv.style.color = "blue";
theDiv.style.fontSize = "24px";

<div 1id="div1l" style="color:red">
Div #1
</div>



Changing an Element's Style Example

1 <script>

2 function changeFontSizeStyle()

3 {

4 var theDiv = document.getElementById("div2");
5 theDiv.style.fontSize = "48px";

6 s

7 </script>

8 c e

9 <div id="div2">

10 Div #2

11 </div>

12 <form>

13 <input type="button" value="Change font-size style"
14 onclick="changeFontSizeStyle();"><br>

15 </form>



Scripting Element Visibility and Display

« CSS provides two different properties that control
visibility

o visibility - values: hidden, visible.
o display - values: none, block, inline and so
forth

17 - 10



Changing the Visibility

o Setting visibility to hidden hides the element but keeps
Its space on the page

Before After

C [} localhost008157 ++ = C [} localhosto08i57 *» =
Div #1 Div =1
Div =2 Div =2 space
Div £3 Dot / reserved
Div =4
| Change style class | Change style class |
| Change font-size style | Change font-size style |
| Change display style | Change display style |
| Change visibility style | Change visibility style

17 - 11
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Changing the Visibility Example

1 <script>

2 function changeVisibility()

3 {

4 var theDiv = document.getElementById("div4");
5 theDiv.style.visibility = "hidden";

6 }

7 </script>

8 A

9 <div id="div4">

10 Div #4

11 </div>

12 <form>

13 <input type="button" value="Change visibility style"
14 onclick="changeVisibility();"><br>

15 </form>

17 - 12



Changing the Display Style

o Setting display to none hides the element and reflows
the page

Before After
F |5 Insert title here X i ﬁ m

C [} localhost008157 ++ = C | [} localhosto08157 | ++ =
. Div #1
Div £2 Div 22
Div £3 Div #4
Div #4

Change style class

| Change style class | | Change fant-size style |

| Change font-size style |

| Change display style |

| Change display style |

| Change visibility style

| Change visibility style |

17 - 13
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Changing the Display Style Example

1 <script>

2 function changeDisplay()

3 {

4 var theDiv = document.getElementById("div3");
5 theDiv.style.display = "none'",

6 }

7 </script>

8 A

9 <div id="div3">

10 Div #3

11 </div>

12 <form>

13 <input type="button" value="Change display style"
14 onclick="changeDisplay();"><br>

15 </form>

17 - 14



Chapter Summary

In this chapter, you learned:

e How to manipulate CSS styles and
classes from a JavaScript running in a
browser

17 - 15
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Introduction to JSON

e What is JSON?
e Using JSON in JavaScript
e« Using JSON in Java
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What is JSON?

« JSON is the JavaScript Object Notation and was
originally syntax in JavaScript for initializing objects, but
has now become a standard data format rivaling XML

{
“id" o+ 17,
"name": "Sue Smith",
"gpa':3.45

}

18
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Uses of JSON

« Natively in JavaScript for creating and initializing

objects
e As a general-purpose data exchange format, especially

for AJAX-based Web applications
« As a data format in RESTful Web services

w
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Basic JSON Syntax

« JSON has a simple, easy to read and understand
syntax, both for humans and computers

1 —— sample object

2 {

3 ""gpa"’ : 3.33

4 "name" : "Sue Smith",
5 "address"

6 {

7 "street": "123 Elm",
8 "city" "Marion"
9 +

10}

11

12 — sample array

13 [ "red", "green", "blue" ]



Using JSON in JavaScript

o JavaScript applications can use JSON to create and
Initialize objects and arrays

var rectl =

{
upperLeft: { x: 2, y: 2 },

lowerRight: { x: 4, y: 5 }
¥

var str = JSON.stringify(rectl);

OCoONOULTEWNBE

var rect2 = JSON.parse(str);



Using JSON in Java

e Java programs can easily parse or generate JSON
strings:

o Using basic Java String, regex and
StringBuilder methods
o Using a library, for example from www.json.

org/java

18 - 6
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Using the json.org Java Library

OCooNOUTE WNBRE

10
11
12
13
14
15
16
17
18
19
20

18 - 7

package json;
import org.json.JSONObject;

public class TestJSON

{

public static void main(String[] args)

{

throws Exception

JSONObject rect = new JSONObject();
JSONObject upperLeft = new JSONObject()
JSONObject lowerRight = new JSONObject(
upperLeft.put("x", 2);
upperLeft.put("y", 2);
lowerRight.put("x", 4);
lowerRight.put("y", 4);
rect.put("upperLeft", upperLeft);
rect.put("lowerRight", lowerRight);
System.out.println(rect.toString());

);
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Using JSON in a Java Web Application

OoodOUTE, WNBE

Web apps that use servlets/JSPs can use a JSON
library to parse and generate JSON for AJAX or
RESTful applications

public void doGet(...)

{

response.setContentType("application/json");
PrintWriter.out = response.getWriter();

JSONObject rect = new JSONObject();

out.print(rect.toString());



Chapter Summary

In this chapter, you learned:

o The basics of the JavaScript Object Notation
« How to use JSON in JavaScript and Java
applications

18 - 9



Introduction to jQuery

e What is jQuery?
e jQuery Fundamentals

19 - 1
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Why Do We Need a JavaScript Library?

JavaScript is a powerful, object oriented language with
relatively simple syntax but a complex API

Since JavaScript is most often hosted by browsers,
there are major incompatibilities between
Implementations

Writing browser detection scripts is tedious and error
prone

Frameworks such as jQuery, Prototype, Dojo and
similar aim to make JavaScript easier



Introduction to jQuery

» jQuery is a browser-independent JavaScript library
originally developed by John Resig, originally released
in 2006

o jQuery is designed to make it easy to select (query)
DOM elements for manipulation by a JavaScript
program

19 - 3



jQuery Features

o An easy syntax for finding elements within the HTML
document

o An cross-browser syntax for changing the DOM
o Provides Ajax support

o Defines a plug in architecture for writing extensions to
jQuery

19 - 4



More Features

o Supports method chaining so you can execute a
sequence of operations in one line of JavaScript

o Provides methods for working with all of the elements
returned by a query so you don't need to iterate

o A small footprint - approximately 30KB, plus since
jQuery is popular, there's a good chance that user's
browsers will have a copy in cache

19
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Getting Started with jQuery

o Reference the jQuery library in a script tag in your
document's head:

e You can download and reference a local copy of the
jQuery.js file

e You can reference jQuery implementations hosted on
the Web by jQuery, Microsoft, Google etc.

o Write jQuery queries in your scripts

1 <!—— local copy ——

2 <html>

3 <head>

4 <script src="jquery.js">
5 </script>

) <head>

7 ..

8 </html>

19 - 6



Basic jQuery Syntax

o jQuery uses $(CSS selector) as its basic syntax

o $() returns the jQuery object on which you can execute
jQuery methods

o The jQuery object is an array-like object, so you can
treat it like a normal array

1 var all = $("p"); // all paragraphs
2 var myclass = $('p.myclass'); // all paragraphs with class
3 var anotherDiv = $('#mydiv'); // div(s) with ID "mydiv"

19
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Traversing Results of a Query

o The return from $() is a jQuery object which is an
array-like object

o The jQuery object provides techniques to traverse the
results, but there are subtle differences - some return a
jQuery object, while others return standard DOM
objects

o Explicitly traversing is not that common, since jQuery
methods work on ALL of the results by default

alert(s$('p')[0]); // returns a DOM HTMLParagraph object
alert($('p').get(@)); // returns a DOM HTMLParagraph object
alert($('p").first()); // returns a jQuery object
alert($('p').size()); // returns length using jQuery method
alert($('p').length); // returns length using jQuery prop

UGk WNPEF
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The jQuery ready() Function

19 -

jQuery provides a function named ready() to which we
can pass a user-written function - ready() will call the
function when the browser has finished loading the
DOM tree

The ready() method provides a cross-browser technique
so that we can execute scripts after DOM is loaded, but
before the browser has downloaded page images

1 var functionl = function()

2 {

3 alert("Functionl!");

4 ¥

5

6 $(document).ready(functionl);
9



Using an Anonymous ready() Function

o Instead of defining a named function, it's common to
use an anonymous function, sometimes referred to as a

lambda function:

1 $(document).ready(function()
2 {

3 alert("Lambda!");

4 1)
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jQuery Methods

o jQuery provides many methods for working on the
returned array-like object

e In general, the methods operate on all of the returned

elements and return the original jQuery object so you
can chain calls:

$('p').removeClass("classl").addClass("class2");

19 - 11



jQuery Getters and Setters: Attributes

o jQuery provides methods that act as getters and setters
- If you pass a single argument with a name, the
method returns a value, but if you pass a name and a
value, the method changes a property

e One such jQuery method is attr(), which lets you
manipulate HTML element attributes

// query an attribute
alert($('#imagel').attr("src"));

// change an attribute
$('#imagel').attr("title", "A nice picture");

NOUTEs, WN R

<img 1id="imagel" src="greyhound.jpeg">
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jQuery Getters and Setters: CSS Properties

o It's common for scripts to manipulate elements' CSS
properties - jQuery provides the css() get/set method

ooONNOUT S, WN -

19 - 13

// query a CSS property on a single element
alert($('p').first().css("font—-weight"));

// modify a CSS property on all paragraphs
$('p').css("fontWeight", "bold");

<p>Para #1l</p>
<p>Para #2</p>



jQuery Getters and Setters: Element Content

Ooo~NOUT PR WDN PR

19 -

jQuery provides the html get/set method that let you
manipulate HTML elements' HTML
This is equivalent to using the DOM innerHTML

property

// query an element's HTML
alert($('p').first().html());
// Some <strong>strong text</strong>

// modify an element's HTML
$('p').last().html("NEW TEXT");

<p>Some <strong>strong text</strong></p>
<p>Para #2</p>

14



Inserting or Deleting Elements

o jQuery provides easy-to-use methods so you can
modify the document's structure

// remove first paragraph
$('p').first().remove();

// append a new paragraph after last
$('p').last().append("<p>NEW! IMPROVED!</p>");

UGk WNER
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jQuery Event Handlers

e jQuery makes it easy to attach event-handling
functions to elements:

OooNdNOUTE, WN K-

N
WNROS
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// when user tabs to any input box,
// thicken its border
$("input [type="text']").focus(function()

{
$(this).css("borderwidth", "4px");
});

// when user tabs away from any input box,
// reduce its border
$("input [type="text']").blur(function()

{
$(this).css("borderwidth", "1px");
});



Chapter Summary

In this chapter, you learned:
o The basics of the jQuery library

o« How jQuery lets you select, query, and modify
the DOM tree

19 - 17



Introduction to REST

e What is Representational
State Transfer?

e Principles of REST

e Introduction to Java REST
frameworks

20 - 1
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What is REST?

o Representational State Transfer is an architecture for
distributed systems that emphasizes statelessness

« REST was introduced by Roy Fielding, who was one of
the authors of HTTP

20 - 2



REST vs SOAP

REST provides a straightforward, simple architecture for
providing highly scalable services (note that the Web
itself is RESTful)

SOAP provides a more complex but perhaps more
enterprise-class architecture that includes additional
standards such as WSDL, WS-Security and so forth



Principles of REST

Every resource should have a unique ID
Resources can have multiple representations
Use links to connect resources

Use standard HTTP methods

Clients and servers communicate statelessly

20 - 4
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Resource IDs

o The Internet provides a resource-identification technique
known as a Uniform Resource Ildentifier (URI), a.k.a
URL

o« RESTful applications use URIs to assign unique IDs to
application resources
o« Examples:

o http://www.mydomain.com/students/5847
o http://www.mydomain.com/students?id=44
o http://www.mydomain.com/id=17

20 -5



Resources With Multiple Representations

o For flexibility, applications that provide data can support
different data formats, e.g. HTML, XML, CSV, JSON

o Clients can then request the resource in the format they
like best, perhaps by specitying an HTTP accept
header

//XML representation
<student>

<ID>17</1ID>

<name>Sue Smith</student>

<gpa>3.45</gpa>
</student>

//JSON representation
{"student":{"id":17, "name":"Sue Smith, '"gpa":3.45}}

20 - 6
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Use Links to Connect Resources

e HTML supports hyperlinking so that resources can

reference other resources
e You can also perform linking in other data formats such

as XML

<student xmlns:xlink="http://www.w3.0rg/1999/x1ink">
<ID>17</1ID>
<name>Sue Smith</student>
<gpa>3.45</gpa>
<advisor
xlink:href="http://www.mydomain.com/advisors/156" />

</student>

20 - 7



Use Standard HTTP Methods

o HTTP supports methods that map to the four standard
database Create, Retrieve, Update and Delete (CRUD)
actions

 Note that only GET and POST can be sent directly from
a browser so PUT, DELETE actions must be done
programmatically (e.g. via AJAX)

HTTP Method Database CRUD Operation
POST CREATE

GET SELECT (Retrieve)

PUT UPDATE or CREATE

DELETE DELETE



Stateless Communication

o« RESTful applications do not require the server to
maintain communication state based on client requests

o This makes servers more scalable and allows the
server to efficiently use techniques like caching,
clustering and instance pooling

20 -9
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REST in Java

o« JEE developers can use two basic approaches for
writing RESTful services:

o Write basic servlets
o Use a REST framework

e Java RESTful frameworks include:

Restlets

JAX-WS REST
JAX-RS

Spring MVC REST

O O O O
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What is Restlet?

o Restlet is a lightweight, open-source REST framework

for Java
o Restlet applications can run within a servlet container

or as standalone Java applications
o Restlet was created by Jerome Louvel in 2005

20 - 11
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A Simple Restlet Resource

1 public class HelloServerResource extends ServerResource
2 {

3 @Get

4 public String represent()

5 {

6 return "hello, world";

7 }

8 s

20 - 12
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JAX-WS and REST

o JAX-WS is the standard Web services API for Java
Enterprise Edition 5 and later

o« JAX-WS provides support for creating Web services
with no SOAP envelope, i.e. RESTful services

1 @WebServiceProvider(serviceName = "HWService")
2 @BindingType(value = HTTPBinding.HTTP_BINDING)
3 public class MyProvider implements Provider<Source>
4 {

5 public Source invoke(Source source)

6 {

7 String replyElement =

8 new String("<p>hello world</p>");

9 StreamSource reply = new StreamSource(

10 new StringReader(replyElement));

11 return reply;

12 I3

13}

20 - 13
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JAX-RS

o« JAX-RS is an API for providing RESTful services in
Java

o JAX-RS went through the Java Community Process as
JSR-311 and is a part of JEE Version 6

20 - 14
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A JAX-RS Service

« To use JAX-RS, you create resource classes, using
annotations to configure them

1 @Path("/helloworld")

2 public class HelloWorldResource

3 {

4 QGET

5 @Produces("text/plain")

6 public String getMessage(

7 @efaultValue("")

8 @QueryParam("name") String name)
9 {

10 return "Hello World, " + name;
11 I3

12}
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Spring MVC REST

o The popular Spring Framework's MVC module includes
support for RESTful services

1 @Controller

2 @RequestMapping("rest")

3 public class StudentController

4 {

5 @RequestMapping(value = "/student/{id}",
6 method = RequestMethod.GET)

7 public @ResponseBody

8 Student getStudent(@PathVariable("id") int id)
9 {

10 Student s = findStudentByID(id);

11

12 return s;

13 s

14}

20 - 16



Chapter Summary

In this chapter, you learned:

o About the fundamentals of representational state
transfer
e The basics of Java REST frameworks

20 - 17
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Spring and REST

e Spring Support for REST
e Message Converters
e Annotations

21 - 1
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Spring Support for REST

o Starting in Spring 3, Spring makes it easy to write
SpringMVC controllers that work with REST resources

o If you are writing your application with Spring, than
using Spring REST is easier and more natural than
using JAX-RS

21 - 2



Message Converters

e Spring uses message converters to convert Java
objects to/from a resource representation, including
the following:

o SpringHttpMessageConverter - transforms
String objects to/from text/plain

o Jaxb2RootElementHttpMessageConverter -
transforms JAXB-annotated objects to/from
application/xml|

o MappingJacksonHttpMessageConverter -
transforms object to/from application/json

21 -3



Content Negotiation

e The client and server must agree on a data
representation, which is usually a standard format
such as text, XML or JSON using a MediaType

o Ultimately, the service decides on which
representations it will provide

| want application/xml

Service
Requester .
Find JAXB2 Message Converter
I am providing application/xml Send back XML
| want application/json .
Service
Requester .
Find Jackson Message Converter
I am providing application/json Send back JSON
| want application/pdf c
Service
Requester
No Message Converter for
HTTP 406, Not Acceptable that media type
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Negotiation via HTTP Accept Header

e The HTTP specification allows for an Accept header, in
which the user agent client provide a list of media
types

o Spring parses the Accept header and then finds a
message converter that can work with that media type

curl -H "Accept: application/xml, application/json"
http://localhost:9080/TestSpringRESTWeb/rest/advisor/12

<!—— response ——>
<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<advisor>
<id>12</id>
<name>Sue Joens</name>
<salary>50000.0</salary>
</advisor>
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Spring REST Annotations

e Spring provides several annotations to configure controllers to work
with REST:

21 -6
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©)
©)

@RequestMapping - assigns a URL and an HTTP method
to a processing method

@ResponsStatus - sets the HTTP status code
@RequestBody - transforms REST request into Java
object(s)

@ResponseBody - transforms Java object into a REST
response

@PathVariable - initializes a method parameter from part
of the request URL

@RequestParam - initializes a method parameter from an
HTTP request parameter



A Simple RESTful Controller

o This controller method returns either XML or JSON
depending on the client's Accept header

1 @Controller

2 @RequestMapping("rest")

3 public class MyService

4 {

5 // respond to URLs like ..../rest/advisor/12

6 @RequestMapping(value = "/advisor/{id}",

7 method = RequestMethod.GET)

8 public @ResponseBody

9 Advisor getAdvisor(@PathVariable("id") int id)
10 {

11 Advisor a = findAdvisorByID(id);

12 if(a == null) throw new ResourceNotFoundException():
13 return a;

14 }

15 }

21 -7
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Responding to POST Requests

« POST requests cause the REST service to create the
resource and assign its RESTful URL

@RequestMapping(value = "/advisor",
method=RequestMethod.POST)
@ResponseStatus (HttpStatus.CREATED)
public @ResponseBody Advisor createAdvisor(
@RequestBody Advisor a, HttpServletResponse response)
{
int newID = insertAdvisor(a);
a.1id = newlD;

OooNOUEWNE

10 response.setHeader("Location", "/advisor/" + newlD);
11 return a;
12}
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Responding to PUT Requests

o« PUT requests cause the REST service to update the
RESTful resource

1 @RequestMapping(value = "/advisor/{id}",

2 method = RequestMethod.PUT)

3 public ResponseEntity<String> putAdvisor(

4 @PathVariable("id") long id, @RequestBody Advisor a)
5 {

§) ResponseEntity<String> retVal =

7 new ResponseEntity<String>(HttpStatus.NO_CONTENT);
8

9 boolean ok = updateAdvisor(a);

10

11 if('ok)

12 retVal = new

13 ResponseEntity<String>(HttpStatus.NOT_FOUND) ;
14

15 return retVal;

16}
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Configuring a Spring REST Application

e You configure a RESTful Spring application in the same
fashion as for a "normal" Spring MVC application

<!—— springmvc-servlet.xml ——>
<beans . . .>

<context:component-scan
base-package="com.goliath" />

<mvc:annotation-driven />

OCOoONOULTEEWNBE

</beans>

MyConfig.java

21 - 10
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package com.goliath.config;

import org.springframework.context.annotation.
import org.springframework.context.annotation.
import org.springframework.web.servlet.config.
import org.springframework.web.servlet.config.
import org.springframework.web.servlet.config.

@Configuration
@Enab1eWebMvc
@ComponentScan("com.goliath.services")

ComponentScan;

Configuration;
annotation.DefaultServietHandlerConfigurer;
annotation.EnabTleWebMvc;
annotation.WebMvcConfigurerAdapter;

public class MyConfig extends WebMvcConfigurerAdapter

{
@0Override
public void configureDefaultServietHandling(
DefaultServletHandlerConfigurer configurer)
{
configurer.enable();
}
}

21 - 10A : MyConfig.java



Chapter Summary

In this chapter, you learned:

e How to use Spring MVC controllers, annotations and
message converters to write RESTful CRUD services
in Spring.
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Introduction to AngulardS

What is AngulardS?
Data Binding

Controllers and MVC
AngulardS and Ajax

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



What is AngulardS?

o AngularJS is an Model-View-Controller (MVC)
JavaScript framework for creating single-page Web
applications

o AngulardS was originally developed as an internal
Google project but is now a popular open-source
project

NGULARIJS

by Google



AngularJS vs jQuery

e jQuery is another popular JavaScript framework

o jQuery is all about manual DOM manipulation in scripts,
while Angular is geared toward thinking about Web
pages as applications with components and data
binding

e AngulardS programmers typically don't need to write
code to modify the DOM - Angular does that work for
you

NGULARJS & jQuervy

by Google write less, do more.



AngularJS Features

MVC Architecture
Two-Way Data Binding
Easy Testing
Dependency Injection



What is the MVC Architecture?

MVC originated in the 1980s in Smalltalk as a
technigue to help build graphical user interfaces
(GUIs) - AngulardS apps typically use some version
of MVC

MVC is effective since it decomposes applications
into components that you can develop, debug and
modify separately

Controller

renders responds
the to user
data interaction



A Typical AngulardS Architecture

 AngulardS promotes an architecture where the user
interface is implemented totally on the client in
JavaScript

o The client typically uses Ajax to request or update data
on the server

o The server is typically organized as a series of RESTful
services

Browser Server

RESTful Service




AngularJS Hello, World

o A simple AngulardS application can use directives to
define a variable in the model and an AngularJ$S
expression to render it

1 <html>

2 <head>

3 <title>Angular]S Hello, World</title>
4 <script src="angular.js"></script>

5 </head>

6 <!—— ng—-app bootstraps the app and creates
7 a container for the model. ng-init
8 intializes a model variable —>

9 <body ng-app ng-init="name='Sam'">

10 <hl>Hello, {{name}}</hl>

11 </body>

12 </html>

22 -7



The View in AngulardS

In AngulardS, we think of the HTML as being a
template into which we insert dynamic content
This is very similar in concept to JSPs used in JEE

MVC Web applications

Initialize Model Variable

\

<html>
<body ng-app ng-init="nam@>
<h1>HeIIo,</h1>

Placeholder for
Model Data

</body>
</html>



What is a Scope?

« An AngulardS scope is a container for model data and
functionality (e.g. display logic)

o« The ng-app directive bootstraps a root scope and
ng-init lets you initialize it

1 <html>

2 <body ng-app ng-init="name='Sam'">
3 <hl>Hello, {{name}}</hl>

4 </body>

5 </html>

22 -9



What is a Directive?

o A directive is essentially just a JavaScript function that
AngulardS applications use to extend HTML

e AngulardS supplies many directives (prefixed with ng-)
and applications can create their own

Directives

\
<html>
<body @nam@>

<hl>Hello, {{name}}</hl>
</body>
</html>

22 - 10



Using a Repeater

« A common Web-page job is to display repeating
content, e.g. a list or table

o AngulardS provides the ng-repeat directive for that
purpose

<html>
<head>
<script src="angular.js"></script>
</head>
<body ng-app ng-init="names = ['Sam', 'Sue']">
<ul>
<1li ng-repeat="name in names'">{{name}}</1i>
</ul>
</body>
0 </html>

R OOoO~NOOUTE,, WN -
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Two-Way Data Binding

e« The Hello, World example shown earlier demonstrating
binding a placeholder to a model - it was a one-way
binding since we just displayed the variable

« AngulardS supports two-way binding - we can bind a
model property to an input box using the ng-model

directive
1 <html>
2 <head>
3 <script src="angular.js"></script>
4 </head>
5 <body ng—-app ng-init="name='Sam'"'>
6 <hl>Hello, {{name}}</hl>
7 <input type="text" name="name" |
8 ng—-model="name"> 5 s eto, v~ X NN
9 </ body> C [1 localhost “ =
10 </html> Hello, Cin
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What is a Controller?

o For larger-scale applications, AngulardS provides the
notion of a controller which is a JavaScript function
that can define model variables and respond to user

Interaction
1 <html>
2 <head>
3 <script src="angular.js'"></script>
4 <script>
5 var MyController = function($scope){
§) $scope.name="Sam";
7 I
8 </script>
9 </head>
10 <body ng-app>
11 <div ng-controller="MyController">
12 <h1l>Hello, {{name}}</h1>
13 <input type="text" name='"name" ng-model="name'>
14 </div>
15 </body>
16 </html>

22 - 13
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Controllers Define a Scope

« When you attach a controller to an element, AngulardS
creates a scope and passes it to the controller's
function, which can initialize the model

o Thus, this app doesn't need the ng-init directive

var MyController = function($scope) < |

{ Angular]S creates
$scope.name="Sam"; $scope, then calls
}; controller function

<body ng-app>
<div ng-controller="MyController"

<hl>Hello, {{name}}</h1>
</div>
</body>

22 - 14
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What is a Module?

o The controller in the last example was simply a global
JavaScript function, but in more complex apps, it's
better to partition controllers into modules

1 <script>

2 // a module is a container for controllers

3 // and other Angular]S artifacts

4 var myModule = angular.module('MyModule', [1);

5

6 myModule.controller('MyController', function($scope)
7 {

8 $scope.name="Sam";

9 1)

10 </script>

11 <body ng-app="MyModule'>
12 c e .

13  </body>
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AngulardS and Forms

e AngulardS provides the ng-submit directive, which lets
you attach a controller handler function to a form

1 myModule.controller('MyController', function($scope) {
2 $scope.age = 42;

3

4 $scope.doSomething = function() {

5 alert("Form submit, age: " + $scope.age);
6 Fi

7 });

8 -

9 <div ng-controller="MyController">

10 <form ng-submit="doSomething()">

11 Age: <input type="text" ng-model="age'>

12 <input type="submit" value="Do Something">
13 </form>

14 </div>

22 - 16
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AngularJS and Ajax

» AngularJS provides the $http service that lets you
issue HTTP GET, POST, UPDATE and DELETE

requests
1 myModule.controller('MyController’',
2 function($scope, $http) {
3 $scope.name="Placeholder";
4
5 $scope.getData = function() {
6 var response = $http.get("namedata.js");
7 response.success(function(data) {
8 $scope.name = data.name;
9 F);
10
11 response.error(function() {
12 alert("Ajax error!");
13 })s
14 i
15  });

22 - 17
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Complete Ajax Example

namedata.js

angular-ajax.html

C | [} localhost:9080/testWeb/ 57| *» =

Hello, Sam

| Get Mame from Server |

22 - 18
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1

{unameu:usamu}

22 - 18A :namedata.js
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<!DOCTYPE html>
<html>
<head>

<meta charset="1S0-8859-1">

<titTe>Angularl]S Hello, World</title>

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

<script>

var myModule = angular.module('MyModule', []1);

myModule.controller('MyController', function($scope, $http)

{
$scope.name="Placeholder";
// respond to form submit by making an Ajax request
$scope.getData = function()
{
var response = $http.get("namedata.js");
response.success(function(data)
{
$scope.name = data.name;
DK
response.error(function(data, status, header, config)
{
alert("Ajax error!");
DK
};
s
</script>
</head>
<!-- Need to specify module name on ng-app directive! -->

<body ng-app="MyModule">
<div ng-controller="MyController">
<h1>Hello, {{name}}</hl>
<form ng-submit="getData()">
<input type="submit" value="Get Name from Server">
</form>
</div>
</body>
</html>

22 - 18B : angular-ajax.html



Introduction to AngularJdS 2

22 -

AngulardS Version 2 is essentially a complete rewrite of
the AngulardS code base, and will require significant
changes to applications

As of this writing, there is no concrete release date, but

it's widely expected to be finished in 2016
Major changes:

o Target ECMAScript v6

o Modular organization of features instead of a
monolith

o Mobile first design
o Annotations

19



Chapter Summary
In this chapter, you learned:

The fundamentals of the AngulardS framework
How use AngulardS data binding

How to write modules and controllers

How to access server data via Ajax

22 - 20
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Additional AngularJS Topics

Modules
Controller
Services
Directives
Filters

23 - 1
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What is a Module?

o A module acts as a container for controllers, services,
directives and so forth

e« You can attach a module to a DOM element using the
ng-app directive

1 // index.html

g <html ng-app="StudentInfo">

g ;}Html>

1 // app.js

2 var myModule = angular.module('StudentInfo', [1);

2 myModule.service("StudentModel", function($http)

2 ;QMéda{;:controller(”StudentController”, function(StudentModel)
é é;Médai%:directive("studentEl", function()

23 - 2
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Creating a Module

e You create a new module, or retrieve an existing
module by calling the angular.module() method

o The optional second argument lets you specify a list of
dependent modules for the new module

// create a new module
var myModule = angular.module('myModule', [1);

// retrieve an existing module's reference
var alsoMyModule = angular.module( 'myModule');

// explicitly pass a module reference to a new

// module

var anotherModule = angular.module('anotherMod',
0 [ 'myModule']);

P OO0O0O~NOUTE,, WN B
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Using an IIFE

o To avoid polluting the global namespace, you can use
an immediately invoked function expression to wrap
your module

(function(angular)

{

var myModule = angular.module('myModule', []);

NO UL, WN -

}) (angular);
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What is a Controller?

o A controller is an object that can augment the
AngulardS scope

e You can attach a controller to a DOM element using
the ng-controller directive

1 // index.html

2

3 <section ng-controller="StudentController">
4 <div>{{currentStudent.name}}</div>

5 </html>

1 // app.js

2

3 myModule.controller("StudentController", function($scope)
4 {

5 $scope.currentStudent.name = "Sue";

6 1)
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Using $scope in a Controller (Or Not)

« When AngulardS first came out, apps used the
predefined $scope variable to hold objects

e In AngulardS 1.1 or later, you can instead use the
controller's reference for that purpose, i.e. this

e You must use the as syntax in HTML to assign a name
to the controller

1 // app.Js

2 myModule.controller("StudentController", function()
3 {

4 var sc = this;

5 sc.currentStudent.name = "Sue";

6 });

1 // index.html

2 <section ng-controller="StudentController as sc'>
3 <div>{{sc.currentStudent.name}}</div>

4 </section>
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What is a Service?

e A service is an object that you can use to share code
and data across your application

o Angular defines built-in services such as $http (for Ajax)
and you can write your own

o Angular then can inject service references into the
components that need them

ooONNOUT S, WN -

)\
w
]
~

// define a service
myModule.service('myService', function()

{
};

return 12;

// use a predefined service
var response = $http.get("namedata.js");



Using a Service As a Model

e You can define services that provide the data used by
one or more controllers

e You can then use dependency injection to provide the
service to each controller

1 myModule.service("StudentModel", function() {

2 this.getStudent = function() {

3 return {name:"Sue", studentID: 34, gpa: 3.44};
4 b

5 1)

6

7 myModule.controller("StudentController",

8 function(StudentModel) A

9 var sc = this;

10 sc.currentStudent = StudentModel.getStudent();
11 });

23 - 8
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Modules and Dependency Injection

o« Modules can express dependencies on other modules
and then use dependency injection to access

components, e.g. services, defined in the dependent
module

// modulel.js
var myModule = angular.module('moduleOne', [1);

myModule.service("myService", function() {

1);

Oulhs WN B

// module2.js
var myModule = angular.module('moduleTwo', ['moduleOne']);

myModule.controller("MyController", function(myService) {
1)
23 - 9
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Minification

o« Many JavaScript developers use a minification tool to
reduce the size of scripts to improve performance

o The bad news is that Angular dependency injection
depends on exact names, and minification changes
(shortens) names

1 // uh—-oh - what if minification name changes

2 // $http and StudentModel to something shorter?
3 myModule.controller("StudentController",

4 function($http, StudentModel)

5 {

6

7 });



Defeating Minification

e The trick is to specify the dependencies and the
controller function itself in an array - minification tools
will not alter array contents

myModule.controller("StudentController",
['$http', 'StudentModel',
function($http, StudentModel)

{
1) ;

OuUulhk, WN K-
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What is a Directive?

o A directive is an object that you can attach to a DOM
element to add behavior or custom markup

o Angular provides many directives (e.g. ngApp) and you
can create your own

<html>

<head>
<script src="angular.js"></script>

</head>

<body ng-app ng-init="names = ['Sam', 'Sue']">
<ul>

<1li ng-repeat="name in names'">{{name}}</1i>

</ul>

</body>

0 </html>

P OOoONOUR,WNBE
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Directive Name Matching

e In the HTML, you can specify directives using several

syntaxes
« AngulardS normalizes the directive name and then

attempts to find a matching directive
o The following syntaxes match some user-defined

directive myEl:

<my-el></my—el>
<my_el></my_el>

<div my-el></div>

<div x—-my-el></div>
<div data-my-el></div>

O WNEK
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Angular Expressions

e In the view, you can use expressions delimited with {{

}} as placeholders for model data

e Angular expressions are similar to normal JavaScript

expressions - the main difference is that they evaluate
against an Angular scope instead of the global window

object

e You can use the ngBind directive as an alternative

OuUlh, WN K-

<div x-ng-controller="StudentController as sc">
<div>Name: {{sc.currentStudent.name}}</div>
<div>GPA:
<span x-ng-bind="sc.currentStudent.gpa'></span>
</div>
</div>

23 - 14



Introduction to Filters

e In many cases, you want to limit or transform the model
data while displaying it

o For example, display a subset of a domain-object
collection or format a number as currency

o Angular supports filters for these purposes

o In the view, you use the pipe | symbol to invoke a filter
and the colon : symbol to pass arguments

1 <div ng-controller="StudentController as sc">

2 <ul>

3 <li

4 ng-repeat="student in sc.students | orderBy:‘'gpa''>
5 Name: {{student.name}} GPA: {{student.gpal}t}

6 </1li>

7 </ul>

8 </div>

23 - 15
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Predefined Filters

o Angular provides several filters and you can create your

own

Filter Name

currency

date
lowercase
number
uppercase
json
filter
limitTo
orderBy

23 - 16

Description

Formats a number with two decimal
places and currency symbol

Formats a date

Changes a string's case

Formats a number

Changes a string's case

Pretty prints JSON for debugging
Subsets a collection based on a criteria
Subsets a collection based on a count
Orders a collection by a criteria



Event Handling

o Native JavaScript programs handle events (e.g. click)
by registering event handler functions
o In an Angular view, you can use directives instead

1 <div x-ng-controller="StudentController as sc'>
2 <ul>

3 <li

4 Xx—-ng—-repeat="student in sc.students"

5 x—-ng-click="sc.handleClick(student)">

6 Name: {{student.name}} GPA: {{student.gpal}t}
7 </1li>

8 </ul>

9 </div>

23 - 17
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Event Handling, cont'd

1

2

3 {

4

5

6

7

8

9 {
10

11

12 ¥
13 });

myModule.controller("StudentController",
function(StudentModel)

var sc = this;
sc.students = StudentModel.getStudents();
sc.handleClick = function(theStudent)

console.log("In handleClick, theStudent:

theStudent.name);



Chapter Summary

In this chapter, you learned:

o How to define modules, controllers and directives
o About depdendency injection, filters and events
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The Angular $http Service

e Introduction to Ajax
e Promises
o The $http Service

24 - 1
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What is AJAX?

o« AJAX (Asychronous JavaScript and XML) uses a
combination of existing technologies:
o JavaScript
o The XMLHttpRequest Object
o HTML Document Object Model
« AJAX lets you create Web applications with a higher
degree of interactivity



The XMLHttpRequest Object

o« The XMLHttpRequest object was first implemented by
Microsoft Internet Explorer, but is now a part of other
browsers such as Firefox and Opera

o This object defines an API for making remote requests,
either synchronously or asynchronously

Browser
myeventhandler()

{ XMLHttpRequest ASynC RequeSt,
— — S Server

}

myresponsehandler() «

{

Async Response

24 - 3



Standard JavaScript Ajax Example

standardAjax.html
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<html>
<hea

d>

<title>Current Time and Date</title>

<script>

}

var req;

function setDate(text)

{

var dateTxt=document.getElementById('dateTxt"');

dateTxt.firstChild.nodeValue=text;

}
function changeFmt(text)
{
var url = "GetDate?fmt=" + escape(text);

//sendRequest (url, null, "GET");
sendAsyncGetRequest(url);

}

function sendRequest(url,params,HttpMethod)

if (!HttpMethod)

HttpMethod="POST";

reg=getXMLHttpRequest();

{
{
ks
if (req)
{
req.

req.

req.
req.

open(HttpMethod,url, true);
setRequestHeader("Content-Type",
"application/x-www-form-urlencoded™);
onreadystatechange = callback;
send(params) ;

function sendAsyncGetRequest(url)

{

req = getXMLHttpRequest();
if (req)

{

req.open("GET", url, true);
req.onreadystatechange = callback;
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ks
function callback()
{
if (req.readyState == 4)
{
if (req.status == 200)
{
var text = req.responseText;
setDate(text);
}
else
{
alert("Problem: " + req.statusText);
ks
3
}

function getXMLHttpRequest()
{

var XxRequest=null;
if (window.XMLHttpRequest)

{
xRequest=new XMLHttpRequest();
3
else if (typeof ActiveXObject != "undefined")
{
xRequest=new ActiveXObject("Microsoft.XMLHTTP");
3
return xRequest;
3
</script>
</head>
<body>

<p>Choose format:</p>

<p><input type="radio" name="fmt" value="short"
onclick="changeFmt('short')">Short</p>

<p><input type="radio" name="fmt" value="medium"
onclick="changeFmt('medium")">Medium</p>

<p><input type="radio" name="fmt" value="1long"
onclick="changeFmt('Tong')">Long</p>

<p id="dateTxt">No date</p>

</body>
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Issues with Standard JavaScript Ajax

o Working with the XHR object directly is cumbersome,
error-prone and requires a lot of code

o« The XHR object itself is browser-specific, though
modern browsers have converged on a common API|



AngularJS and Ajax

» AngularJS provides the $http service that lets you
issue HTTP GET, POST, UPDATE and DELETE

requests
1 myModule.controller('MyController',
2 function($scope, $http) {
3 $scope.name="Placeholder";
4
5 $scope.getData = function() {
6 var promise = $http.get('"namedata.js");
7 promise.then(function(resp) {
8 $scope.name = resp.data.name;
9 Y,
10 function() A
11 alert("Ajax error!");
12 1)
13 s
14 });
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What is a Promise?

e Promises is an emerging API for writing asynchronous
code

o Many popular JavaScript frameworks, including
AngulardS, implement this API

o« A promise is an object that represents an asynchronous
action

o The "supplier" calls resolve() or reject() to fulfill or reject
the promise

o The "requester" calls then() to register one or two

Requester Supplier
var promise = ..... if @ll is well)
promise.then( promise.resolve(theData);
function(data)
{ else
// SUCCESS!

promise.reject(anError);

}

function(error)

{
// OH NO! 4
}

);

24 -7

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



AngularJS and Promises

o AngularJS provides a $q promise service that makes it
easier to work with asynchronous programming
« The $http service uses promises behind the scenes

1 // define the async request

2 var myAsyncWorker = $q.defer();

3

4 // retrieve the promise object

5 var promise = myAsyncWorker.promise;
6

7 // register success and error callbacks
8 promise.then(function(name) {

9 $scope.name = name;

10 ¥,

11  function(error) {

12 $scope.name = error;

13 });

testPromise.html
24 - 8
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<!DOCTYPE html>

<html Tang="en" ng-app="MyModule">
<head>
<script src="scripts/angular.min.js"></script>
<script>

var myModule = angular.module("MyModule", [1);

myModule.controller("MyController",

{

D

function($scope, $timeout, $q)
$scope.name = "PLACEHOLDER";

// define the async request
var myAsyncWorker = $q.defer(Q);

// retrieve the promise object
var promise = myAsyncWorker.promise;

// register success and error callbacks
promise.then(function(name) // OK

{ $scope.name = name;

;anction(error) // error

{ $scope.name = error;

D

// simulate async operation with timer
$timeout(function()
{
var random = Math.random();
console.log("Random number:

+ random) ;

if (random > 0.5)
myAsyncWorker.resolve("Sue");
else
myAsyncWorker.reject("Bad boy");
}, Math.random() * 2000);

</script>
</head>
<body>
<div ng-controller="MyController">
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46 </div>
47 </body>
48 </html>
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The $http Service and Promises

« The $http service returns promise objects when you
make Ajax requests
o By default, the service assumes the JSON data format

1 var response = $http.get("rest/students/12");
2

3 response.then(function(resp)

4 {

5 console. log(resp.data);

6 ¥y

7 function(resp)

8 {

9 console. log(resp.statusText);

10 1});



Promises in the View

o A controller can define a scoped variable and then reset
it when the promise resolves

1 myModule.controller("MyCtrl", function($http)
2 {

3 var mc = this;

4 mc.myvar = "PLACEHOLDER";

5

6 var thePromise = $http.get("mydata.js");
7 thePromise.then(function(resp)

8 {

9 console. log("Success");

10 mc.myvar = resp.data;

11 F);

12 console. log("Ctrl function end");

13 });

1 <div ng-controller="MyCtrl as mc">

2 <div X-ng-bind="mc.myvar'></div>

3 </div>

24 - 10
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RESTful CRUD Service Overview

24 -

Many applications use the four CRUD operations:
Create, Retrieve, Update and Delete

The REST community has come up with guidelines for
how to implement CRUD using standard HTTP facilities
The AngulardS $http service provides methods so can
you invoke the four CRUD methods from a Web page

11



Invoking the C in CRUD

o The $http service provides the post() convenience
method that you can use to create a RESTful resource

1 var theStudent = {name: "Joe", gpa: 3.44};

2

3 var promise = $http.post("rest/students", theStudent);
4 promise.then(function(resp)

5 {

6 console. log("New student ID: " + resp.data.studentId);
7 alert("New student's RESTful URI: "

8 + resp.headers("Location"));

9 I

10  function(resp)

11 {

12 alert("Ajax error, " + resp.status);

13 });

24 - 12
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Invoking the R in CRUD

o The $http service provides the get() convenience
method that you can use to retrieve a RESTful resource

1 var promise = $http.get("rest/students/12");
2

3 promise.then(function(resp)

4 {

5 console. log("Name: " + resp.data.name);

6 console.log("ID: " + resp.data.studentId);
7 console.log("GPA: " + resp.data.gpa);

8 },

9 function(resp)

10 A

11 alert("Ajax error: " + resp.status);

12 });

24 - 13
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Invoking the U in CRUD

o The $http service provides the put() convenience
method that you can use to update a RESTful resource

1 var theStudent = {studentId: 12, name: "Sam", gpa: 2.22};
2

3 var promise = $http.put("rest/students", theStudent);
4 promise.then(function(resp)

5 {

6 console. log("Student successfully updated");

7 },

8 function(resp)

9 {

10 alert("Update failed: " + resp.status);

11 });
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Invoking the D in CRUD

« The $http service provides the delete() convenience
method that you can use to delete a RESTful resource

var promise = $http.delete("rest/students/12");

promise.then(function(resp)

{
}

function(resp)

{
alert("Delete failed: " + resp.status);
o });

console. log("Student successfully deleted");

R OoOONOULEL, WNBE
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Complete Example

The JAX-RS Service

Student.java

MyContextListener.java

StudentApplication.java

StudentService.java

24 - 16
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package edu.bigcollege;
import java.io.Serializable;
import javax.xml.bind.annotation.XmlRootETement;

@SuppressWarnings("serial™)
@XmTRootElement
public class Student implements Serializable
{
private int studentld;
private String name;
private double gpa;

pubTic Student()
{
3

public Student(int studentId, String name, double gpa)
{

super(Q);

this.studentId = studentld;

this.name = name;

this.gpa = gpa;

}

pubTlic int getStudentId()

{ return studentId;

}

public void setStudentId(int studentId)
{ this.studentld = studentId;

}

public String getName()

{ return name;

}

public void setName(String name)

{

this.name = name;
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pubTlic double getGpa()

{
return gpa;
3
public void setGpa(double gpa)
{
this.gpa = gpa;
ks
@Override
public int hashCode()
{
final int prime = 31;
int result = 1;
result = prime * result + studentld;
return result;
}
@Override
public boolean equals(Object obj)
{
if (this == obj)
return true;
if (obj == null)
return false;
if (getClass() != obj.getClass())
return false;
Student other = (Student) obj;
if (studentId !'= other.studentId)
return false;
return true;
ks
@Override

public String toString(Q

{

StringBuilder builder = new StringBuilder();
builder.append("Student [studentId=").append(studentId)

.append(", name=").append(name).append(", gpa=").append(gpa)

.append("1");
return builder.toString(Q);
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package edu.bigcollege.Tlisteners;

import
import

import
import

import

import

java.util.ArraylList;
java.util.List;

javax.servlet.ServletContextEvent;
javax.servlet.ServletContextListener;

javax.servlet.annotation.WebListener;

edu.bigcollege.Student;

@WebListener

public class MyContextListener implements ServletContextListener
{
@Override
pubTic void contextDestroyed(ServletContextEvent ctx)
{
}
@Override
pubTlic void contextInitialized(ServletContextEvent ctx)
{
System.out.println("Context initialized");
List<Student> students = new ArraylList<Student>(Q);
Student ¢ = new Student();
c.setGpa(3.44);
c.setName("Sue Smith");
c.setStudentId(12);
students.add(c);
c = new Student();
c.setGpa(3.87);
c.setName("Bill Jones");
c.setStudentId(44);
students.add(c);
ctx.getServletContext().setAttribute("students", students);
ks
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package edu.bigcollege.service;

import java.util.HashSet;
import java.util.Set;

import javax.ws.rs.ApplicationPath;
import javax.ws.rs.core.Application;

@AppTicationPath("/rest/")
public class StudentApplication extends Application

{
@Override
public Set<Class<?>> getClasses()
{
Set<Class<?>> s = new HashSet<Class<?>>();
s.add(StudentService.class);

return s;

24 - 16E : StudentApplication.java
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package edu.

import
import
import
import

import
import
import
import
import
import
import
import
import
import
import
import
import

import

java.
java.
java.
java.

javax
javax

javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.
javax.

bigcollege.service;

net.URI;
net.URISyntaxException;
util.List;

util.Random;

.servlet.ServletContext;

WS.
ws.
WS.
WS.
Ws.
Ws.
ws.
ws.
WS.
WS.
Ws.
Ws.

rs.
.DELETE;

rs

rs.
rs.
rs.
rs.
rs.
rs.
rs.
.core.Response;
.core.Response.ResponseBuilder;
.core.Response.Status;

rs
rs
rs

Consumes;

GET;

POST;

PUT;

Path;
PathParam;
Produces;
core.Context;

edu.bigcollege.Student;

@Path("students")
public class StudentService

{

@Context
ServletContext servletContext;

@SuppressWarnings ("unchecked")
@DELETE
@Path("{id}")

pubTic Response delete(@PathParam("id") int id)

{

ResponseBuilder rb = null;

System.out.printin("In delete: " + id);

Student found = findStudent(id);
if(found != null)

{

List<Student> students = (List<Student>)

.getAttribute("students");

servletContext
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}

@PUT

rb = Response.noContent();

}

else

{

rb Response.status(Status.NOT_FOUND) ;

}

return rb.build(Q);

@Consumes ({ "text/xml1", "application/json" })
public Response update(Student s)

{

System.out.printin("In update: + s);

ResponseBuilder rb = null;

if(s !'= null)
{
Student found = findStudent(s.getStudentId());

if(found != null)
{
found.setGpa(s.getGpa());
found.setName(s.getName());
rb = Response.noContent();
ks
else
{
rb = Response.status(Status.NOT_FOUND);
3
ks
else
{
rb = Response.status(Status.CONFLICT);
}

return rb.build(Q);

@SuppressWarnings ("unchecked")
@POST
@Consumes({ "text/xml", "application/json" })
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// representation in response body
@Produces({ "text/xml", "application/json" })
pubTlic Response insert(Student s)

{
System.out.printIn("In insert: " + s);
ResponseBuilder rb = null;
if(s !'= null)
{
List<Student> students = (List<Student>) servletContext
.getAttribute("students");
Random r = new Random();
s.setStudentId(Math.abs(r.nextInt()));
students.add(s);
try
{
rb = Response.created(new URI("/students/" +
s.getStudentId()));
// marshal the student into the response body
rb.entity(s);
}
catch (URISyntaxException e)
{
System.out.printIn("ERROR inserting: " +
e.getMessage());
rb = Response.serverError();
}
3
else
{
rb = Response.status(Status.BAD_REQUEST);
3
return rb.buildQ;
ks

@SuppressWarnings ("unchecked")

@GET

@Path("{id}")

@Produces({ "text/xml1", "application/json" })
pubTlic Response getStudent(@PathParam("id") int id)
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}

Response ret = null;

List<Student> students = (List<Student>) servletContext
.getAttribute("students");

Student theStudent = null;
for (Student c : students)

{
if (c.getStudentId() == id)
{
theStudent = c;
break;
}
3
if (theStudent != null)
{
ret = Response.ok(theStudent).build(Q);
}
else
{
ret = Response.status(Response.Status.NOT_FOUND) .build(Q);
ks

return ret;

@SuppressWarnings ("unchecked")

@GET

@Produces({ "text/xml1", "application/json" })
public Response getAllStudents()

{

Response ret = null;

List<Student> students = (List<Student>) servletContext
.getAttribute("students");

Student[] theStudents = new Student[students.size()];
int i = 0;
for(Student s : students)

theStudents[i++] = s;

ret = Response.ok(theStudents).build(Q);
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}

}

return ret;

@SuppressWarnings ("unchecked")
private Student findStudent(int 1id)

{

List<Student> students = (List<Student>) servletContext
.getAttribute("students");

Student found = null;
for(Student temp : students)

{
if(temp.getStudentId() == 1id)
{
found = temp;
break;
}
}

return found;
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<!DOCTYPE h

<html>
<head>

<meta C

<title>

<script

<script

var m

myMod
{

va

mc.
mc.
mc.
mc.

//

mc

{

}s;
D;

</scrip

tml>

harset="IS0-8859-1">

Angular]S Create RESTful Client</title>
src="scripts/vendor/angular.js"></script>

>

yModule = angular.module('MyModule', []);

ule.controller('MyController', function($http)
r mc = this;

name='"Name Placeholder";

gpa = "GPA Placeholder"

newId = "New ID Placeholder";
newURI = "New URI Placeholder"

respond to form submit by making an Ajax request
.createStudent = function()

// create object from form data
var theStudent =
{
name: mc.name,
gpa: mc.gpa
3

var promise = $http.post("rest/students"”, theStudent);
promise.then(function(resp)
{
console.log("New student's RESTful URI: " +
resp.headers("Location"));

mc.newlId = resp.data.studentId;
mc.newURI = resp.headers("Location");

3,

function(resp)

{

alert("Ajax error!

s

+ resp.statusText);

™
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<body data-ng-app="MyModule">
<div data-ng-controller="MyController as mc">

<h1>Create Student</hl>

<form data-ng-submit="mc.createStudent()">
<div>

New student name: <input data-ng-model="mc.name" type="text">

</div>
<div>

New student GPA: <input data-ng-model="mc.gpa" type="number" min="0.0" max="4.0" step="0.01">

</div>
<input type="submit" value="Create Student on Server">
</form>
<div>
New student's ID: <span data-ng-bind="mc.newId">Placeholder</span>
</div>
<div>
New student's RESTful URI: <span data-ng-bind="mc.newURI">Placeholder</span>
</div>
</div>
</body>
</html>
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<!DOCTYPE html>
<html>
<head>
<meta charset="IS0-8859-1">
<titTe>Angularl]S Retrieve RESTful Client</title>
<script src="scripts/vendor/angular.js"></script>
<script>
var myModule = angular.module('MyModule', []1);

myModule.controller('MyController', function($http)
{

var mc = this;

mc.name="Name Placeholder";
mc.id = "ID Placeholder";
mc.gpa = "GPA Placeholder”

mc.getStudent = function()
{
var promise = $http.get("rest/students/12");
promise.then(function(resp)
{
mc.name = resp.data.name;
mc.id = resp.data.studentId;
mc.gpa = resp.data.gpa;
3,
function(resp)
{
alert("Ajax error!
s
b

+ resp.statusText);

mc.allStudents = [];

mc.getAl1Students = function()

{
var promise = $http.get("rest/students");
promise.then(function(resp)

{
mc.allStudents = resp.data.student;
3,
function(resp)
{

alert("Ajax error! + resp.statusText);
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3
s
</script>
</head>
<body data-ng-app="MyModule">
<h1>Get Student #12</hl>
<div data-ng-controller="MyController as mc">
<div>
Name: {{mc.name}}
</div>
<div>
ID: {{mc.id}}
</div>
<div>
GPA: {{mc.gpa}}
</div>
<form data-ng-submit="mc.getStudent()">
<input type="submit" value="Get Student #12 from Server'>
</form>
<h1>A11 Student IDs</hl>
<form data-ng-submit="mc.getAl1Students(Q">
<input type="submit" value="Get A1l Student IDs from Server">
</form>
<ul>
<1i data-ng-repeat = "student in mc.allStudents">{{student.studentId}}</1i>
</ul>
</div>
</body>
</html>
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<!DOCTYPE h
<html>
<head>
<meta C

tml>

harset="IS0-8859-1">

<titTle>Angularl]S Update RESTful Client</title>

<script
<script
var m

myMod
{
va
mc
mc.
mc.
mc.
//
mc
{
3
s
</scrip
</head>

<body dat

src="scripts/vendor/angular.js"></script>
>
yModule = angular.module('MyModule', []);
ule.controller('MyController', function($http)
r mc = this;
.id = "ID Placeholder";
name='"Name Placeholder";
gpa = "GPA Placeholder”

response = "Placeholder";

respond to form submit by making an Ajax request
.updateStudent = function()

// create object from form data
var theStudent =

{
studentId: mc.id,
name: mc.name,
gpa: mc.gpa

};

var promise = $http.put("rest/students", theStudent);
promise.then(function(resp)

{
mc.response = "Student successfully updated”;
b,
function(resp)
{
mc.response = "Update failed: " + resp.statusText;
3
>

a-ng-app="MyModule">

24 - 160 :the-u-in-crud.html



46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

<h1l>Update Student</hl>
<form data-ng-submit="mc.updateStudent()">
<div>
ID of student to update: <input data-ng-model="mc.id" type="number">
</div>
<div>
Student's new name: <input data-ng-model="mc.name" type="text">
</div>
<div>

Student's new GPA: <input data-ng-model="mc.gpa" type="number" min="0.0" max="4.0" step="0.01">

</div>
<input type="submit" value="Update Student on Server">
</form>
<div>
Response from service: <span data-ng-bind="mc.response'">Placeholder</span>
</div>
</div>
</body>
</html1>
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<!DOCTYPE html>
<html>
<head>
<meta charset="IS0-8859-1">
<titTe>Angularl]S Delete RESTful Client</title>
<script src="scripts/vendor/angular.js"></script>
<script>
var myModule = angular.module('MyModule', []1);

myModule.controller('MyController', function($http)
{

var mc = this;
mc.id = "ID Placeholder";
mc.response = "Placeholder";

// respond to form submit by making an Ajax request
mc.deleteStudent = function()
{
var promise = $http.delete("rest/students/" + mc.id);
promise.then(function(resp)

{

mc.response "Student successfully deleted";

3,
function(resp)
{

mc.response = "Delete failed: + resp.statusText;
s
b
s
</script>
</head>
<body data-ng-app="MyModule">
<div data-ng-controller="MyController as mc">
<h1>Delete Student</hl>

<form data-ng-submit="mc.deleteStudent()">

<div>
ID of student to delete: <input data-ng-model="mc.id" type="number">
</div>
<input type="submit" value="Delete Student on Server">
</form>
<div>

Response from service: <span data-ng-bind="mc.response'">Placeholder</span>
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46 </div>
47 </body>
48 </html>
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Chapter Summary

In this chapter, you learned:

 How to use AngularJS's $http service to invoke
RESTful services
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AngularJdS Filters

e Using Filters in the View
e Using Filters in JavaScript
e Writing Custom Filters

25 - 1

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Introduction to Filters

e In many cases, you want to limit or transform the model
data while displaying it

o For example, display a subset of a domain-object
collection or format a number as currency

o Angular supports filters for these purposes

o In the view, you use the pipe | symbol to invoke a filter
and the colon : symbol to pass arguments

1 <div ng-controller="StudentController as sc">

2 <ul>

3 <li

4 ng-repeat="student in sc.students | orderBy:‘'gpa''>
5 Name: {{student.name}} GPA: {{student.gpal}t}

6 </1li>

7 </ul>

8 </div>

25 - 2
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Predefined Filters

o Angular provides several filters and you can create your

own
Filter Name Description
currencysx Formats a number with two decimal
places and currency symbol
datex Formats a date
lowercasex Changes a string's case
numbe rx Formats a number
uppercasex Changes a string's case
jsonxk Pretty prints JSON for debugging
filterskx Subsets a collection based on a criteria
LimitTox* Subsets a collection based on a count
orderByxx Orders a collection by a criteria

* Formatting or transformation filter
*xx Array-based filter

25 -3
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Formatting and Transformation Filters

o Formatting filters let the view control the display of
model variables

o Transformation filters let the view change the case of
string-based variables

1 Name: {{bsc.firstStudent.name | uppercase}}

2 GPA: {{bsc.firstStudent.gpa | number:2}}

3 Fees paid: {{bsc.firstStudent.fees | currency}}

4 Enroll date: {{bsc.firstStudent.enrollDate | date}}
5 Raw JSON: {{bsc.firstStudent | json}}

Name: SUE

GPA: 321

Fees paid: $21.20
Enroll date: Apr 23,2012
Raw JSON: { "name": "Sue", "studentID": 34, "gpa": 3.214, "fees": 21.2, "enrollDate": "2012-04-23T18:25:43.511Z" }



Array-Based Filters

o Array-based filters work on arrays and let you subset
the array or change ordering for display

1 <div ng-controller="StudentController as sc'>

2 <ul>

3 <li

4 ng-repeat="student in sc.students | orderBy:'gpa'">
5 Name: {{student.name}} GPA: {{student.gpal}t}

6 </1i>

7/ </ul>

8 </div>

25 -5
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The filter Filter

o The filter filter subsets an array based on a predicate
and optional comparator

o The predicate can be a simple string, an object or a
filtering function

Enter name filter text: c

e Cindy
e Camila
e Craig

filterFilterString.html
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<!DOCTYPE html>
<html x-ng-app="BasicControllerModule">
<head>
<title>The "filter" Filter</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/basic-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<div>
<Tabel for="filterText">Enter name filter text: </label>
<input id="filterText" type="text" x-ng-model="bsc.filterText">
</div>
<ul>
<11 x-ng-repeat="aName in bsc.studentNames | filter:bsc.filterText">
{{aName}}
</Ti>
</ul>
</div>
</body>
</html>
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Filtering using a Filter Object

o To filter based on more than one criteria, you can pass
the filter filter an object instead of a simple string

Enter name filter text: d
Enter GPA filter text: 2

Name | ID | GPA
Fred 41 | 2431

Aida | 49 | 2.593

filterFilterObject.html
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<!DOCTYPE html>
<html x-ng-app="BasicControllerModule">
<head>
<title>The "filter" Filter (QQ</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/basic-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<div>
<Tabel for="filterText">Enter name filter text: </label>
<input id="filterText" type="text"
x-ng-model="bsc.filterObject.name">
</div>
<div>
<label for="filterText">Enter GPA filter text: </label>
<input id="filterText" type="text"
x-ng-model="bsc.filterObject.gpa">

</div>
<table style="margin-top: lem;">
<tr>
<th>Name</th>
<th>ID</th>
<th>GPA</th>
</tr>
<tr

Xx-ng-repeat="student in bsc.students | filter:bsc.filterObject">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpa}}</td>
</tr>
</table>
</div>
</body>
</html>
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The limitTo Filter

o The limitTo filter subsets an array or string by counting
from either the beginning or end

o To subset from the beginning, specity a positive
number, negative from the end

Enter count: 2
Limit from beginning
2 Limit from end
Multiplier: -1

Name ID GPA
Dubois | 51 | 3.169

Craig 52 | 3.446
limitToFilter.html
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<!DOCTYPE html>
<html x-ng-app="BasicControllerModule">
<head>
<title>The TimitTo Filter</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/basic-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<div>
<Tlabel for="count">Enter count: </label>
<input id="count" type="text" x-ng-model="bsc.count">
</div>
<div>
<label for="beginning">
<input id="beginning" type="radio" value="1"
x-ng-model="bsc.multiplier">
Limit from beginning
</label>
</div>
<div>
<label for="end">
<input id="end" type="radio" value="-1"
x-ng-model="bsc.multiplier">
Limit from end
</1abel>
</div>
<div>
Multiplier: {{bsc.multiplier}}
</div>
<table style="margin-top: lem;">
<tr>
<th>Name</th>
<th>ID</th>
<th>GPA</th>
</tr>
<tr
x-ng-repeat="student in bsc.students | 1TimitTo:bsc.count * bsc.multiplier">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpal}}</td>
</tr>
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46 </div>
47 </body>
48  </html>

25 - 8B : limitToFilter.html



The orderBy Filter

o The orderBYy filter orders an array based on a predicate

o The predicate can be a string (expression), a function
or an array of strings/functions

e You can optionally specify whether or not to reverse the
ordering

— Sort Field

D Order by student name
Order by student ID
Order by GPA

— Ascending or Descending

Ascending
2 Descending

Order by: name, descending: true

Name 1ID | GPA
Wilma | 39 | 3.287
Tekla 50 | 2.338

orderByFilter.html

Sue 34 | 3214
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<!DOCTYPE html>
<html x-ng-app="BasicControllerModule">
<head>
<title>The orderBy Filter</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/basic-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<fieldset>
<legend>Sort Field</Tegend>
<div>
<label for="name">
<input id="name" type="radio" value="name"
x-ng-model="bsc.orderBy">
Order by student name
</label>
</div>
<div>
<label for="1id">
<input id="id" type="radio" value="studentID"
x-ng-model="bsc.orderBy">
Order by student ID
</label>
</div>
<div>
<label for="gpa">
<input id="gpa" type="radio" value="gpa"
x-ng-model="bsc.orderBy">
Order by GPA
</label>
</div>
</fieldset>
<fieldset>
<legend>Ascending or Descending</legend>
<div>
<label for="ascending">
<input id="ascending" type="radio" x-ng-value="false"
x-ng-model="bsc.direction">
Ascending
</label>
</div>
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<label for="descending">
<input id="descending" type="radio" x-ng-value="true"
x-ng-model="bsc.direction">
Descending
</Tabel>
</div>
</fieldset>
<div>
Order by: {{bsc.orderBy}}, descending: {{bsc.direction}}
</div>
<table style="margin-top: lem;">
<tr>
<th>Name</th>
<th>ID</th>
<th>GPA</th>
</tr>
<tr
X-ng-repeat="student in bsc.students | orderBy:bsc.orderBy:bsc.direction">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpa}}</td>
</tr>
</table>
</div>
</body>
</html>
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Piping Multiple Filters

e In the view, you can use the pipe | symbol to connect
the output of a filter to another

<tr
ng-repeat="student in bsc.students | orderBy:'gpa' | limitTo:5">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpa}t}t</td>
</tr>

25 -10
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Filters are Functions

o At the JavaScript level, a filter is a function with one
required argument followed by optional arguments
o The required argument is either an array or string

bsc.students | orderBy:'gpa':true

R -

function (inputArray, sortPredicate, reverse)

{

return outputArray;

}

25 - 11
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Invoking Filters From JavaScript
e Instead of filtering in the view, you can run a filter in a

controller or other Angular component
e You can gain access to the filter function using

dependency injection
« Another approach is to use the $filter service

filteredController.html

filter-controller.js
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<!DOCTYPE html>
<html x-ng-app="BasicControllerModule">
<head>
<title>A Filtered Controller</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/filter-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<table>
<tr>
<th>Name</th>
<th>ID</th>
<th>GPA</th>
</tr>
<tr
X-ng-repeat="student in bsc.students">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpa}}</td>
</tr>
</table>
</div>
</body>
</html>
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(function(angular)

{
var myModule = angular.module('BasicControllerModule’,
[ 'StudentServiceModule' ]);
myModuTe.controller("BasicStudentController",
function(StudentModel, StudentModel, $filter, orderByFilter)
{
var bsc = this;
// var theFilter = $filter("orderBy");
var theFilter = orderByFilter;
bsc.students =
theFilter(StudentModel.getStudents(), '"gpa", true);
s
}) (angular);

25 - 12B :filter-controller.js



Writing a Custom Filter

o |If the predefined filters don't meet your needs, you can
register your own by calling a module's filter() function
o Registering assigns a name that you can use in the

view

e You implement the filter by returning a function that
accepts at least one argument and returns something

Name | ID
Sam 35
Sarah 38
Bessie | 42
Julia 45
Camila | 47

Ivy 48

25 - 13
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3.576

3.985

3.662

3.585

3.982

3.785

good-student-filter.js

custom-filter-controller.js

customFilter.html
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(function(angular)

var myModule = angular.module('FiltersModule', []1);

myModule.filter("goodStudent™, function()

return function(inputArray, threshold)

// threshold 1is optional - establish default
if (!threshold)
threshold = 3.0;

// make sure it's typed as a number
threshold = Number(threshold);

var outputArray = [];
// only return students whose GPA 1is at least
// the threshold
for (var i = 0; i < inputArray.length; i++)
if (inputArray[i].gpa >= threshold)
outputArray.push(inputArray[i]);

return outputArray;

{
{
{
{
}
ks
s
}) (angular);
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(function(angular)

{
var myModule = angular.module('CustomFilterControllerModule’,
['StudentServiceModule', 'FiltersModule']);

myModuTe.controller("BasicStudentController",
function(StudentModel, StudentModel)
{

var bsc = this;

bsc.students = StudentModel.getStudents();
1

}) (angular);
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<!DOCTYPE html>
<html x-ng-app="CustomFilterControllerModule">
<head>
<title>Using a Custom Filter</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/student-service.js"></script>
<script src="scripts/app/good-student-filter.js"></script>
<script src="scripts/app/custom-filter-controller.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="BasicStudentController as bsc">
<table>
<tr>
<th>Name</th>
<th>ID</th>
<th>GPA</th>
</tr>
<tr
X-ng-repeat="student in bsc.students | goodStudent:3.5">
<td>{{student.name}}</td>
<td>{{student.studentID}}</td>
<td>{{student.gpa}}</td>
</tr>
</table>
</div>
</body>
</html>
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Chapter Summary

In this chapter, you learned:

o How to use filters, both in the view and from a
controller
e How to code custom filters
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AngularJdS Directives

e Directives as Reusable
Components

e Isolate Scope

e Communicating Directives
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What is a Directive?

o A directive is an object that you can attach to a DOM
element to add behavior or custom markup

o Angular provides many directives (e.g. ngApp) and you
can create your own

<html>

<head>
<script src="angular.js"></script>

</head>

<body ng-app ng-init="names = ['Sam', 'Sue']">
<ul>

<1li ng-repeat="name in names'">{{name}}</1i>

</ul>

</body>

0 </html>

P OOoONOUR,WNBE
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Directive Name Matching

e In the HTML, you can specify directives using several

syntaxes
« AngulardS normalizes the directive name and then

attempts to find a matching directive
o The following syntaxes match some user-defined

directive myEl:

<my-el></my—el>
<my_el></my_el>

<div my-el></div>

<div x—-my-el></div>
<div data-my-el></div>

O WNEK
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Creating Custom Directives

26 -

You can create custom directives by calling module.
directive() and specifying the directive's name and a
function

Typically, the function returns a directive definition
object that configures the directive

We can use custom directives to create reusable Web
components so we can implement the Don't Repeat
Yourself (DRY) principle



A Hello, World Directive

This simple directive simply emits HTML markup

e We can use it in the view as either an element or an
attribute

OooNOUT PR WN PR

WN =

26 - 5

// hello—world.directive.js
helloModule.directive("helloSimple", function()

{

var ddo =

{
b

return ddo:

});

template: "<div>Hello, world!</div>"

<!—— UseSimpleHelloWorldDirective.html ——>
<div x—-hello-simple></div>
<hello-simple></hello-simple>



Directives as Attributes or Elements

o By default, directives work as either elements or
attributes, but you can use restrict in the DDO

o The general rule of thumb is to use an element for
directives that act as a domain-specific language
(DSL) and attributes for those that decorate existing
elements

1 helloModule.directive("helloAttribute", function() {
2 var ddo = {

3 restrict : "A",

4 template : "<div>Hello, world!</div>"

5 b

6 return ddo;

7 )

1 <div hello-attribute></div>
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Expressions in Markup Templates

e« You can use {{ }} as normal within a directive's
template markup

1 helloModule.directive("helloWithExpression", function()
2 {

3 var ddo =

4 {

5 template : "<div>Hello, {{name}}!</div>"

6 I¥

7 return ddo;

8 1)

1 <div ng-init="name='Sam'">

2 <hello-with—-expression></hello-with-expression>

3 </div>

o« What would happen if we forget the ng-init?

26 - 7
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Directive Scopes

o By default, Angular evaluates template expressions
against the current scope, which is typically defined by
a controller on an enclosing element

o This is easy, but makes writing truly reusable directives
difficult since they depend on an enclosing scope
containing variables

<div ng-init> e $scope
name='Sam’

<hello-with-expression>

<div>Hello, {{name}}</div>
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Isolate Scope

« When you define a directive, you can configure an
iIsolate scope which is not chained to any ancestor

scope

e You can then pass attributes into the directive to
populate the isolate scope

1

2 var ddo = {

3 scope : A

4 name: "@name"

5 },

6

7 b

8 return ddo;

9 }); <div>

template : "<div>Hello, {{namel}}!</div>"

helloModule.directive("helloIsolated", function(){

<hello-isolated name="Sam"> ®

26 - 9
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Isolate Scope, cont'd

o To configure isolate scope, define attributes that the
user of the directive provides

o« Use @ for string-based attributes, = for other types, e.
g. objects

isolate-scope.js

UselsolateScope.html
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(function(angular)

{
var helloModule = angular.module('"IsolateModule",
helloModule.directive("isolateString", function()
{
var ddo =
{
restrict : "A",
scope
{
abc: "@xyz"
3,
template : "<div>Hello, {{abc}}!</div>"
s
return ddo;
s
helloModule.directive("isolateObject", function()
{
var ddo =
{
restrict : "A",
scope
{
abc: "=xyz"
3,
template : "<div>Hello, {{abc.fname}} {{abc.lname}}!</div>"
};
return ddo;
s
}) (angular);

26 - 10A :isolate-scope.js
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<!DOCTYPE html>
<html x-ng-app="IsolateModule">
<head>
<title>Directive Isolate Scope</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/isolate-scope.js"></script>
</head>
<body x-ng-init="myobj={fname:'Bill1', Tname:'Jones'}">
<div x-xyz="Sam" x-isolate-string></div>
<div x-xyz="myobj" x-isolate-object></div>
</body>
</html>

26 - 10B : UselsolateScope.html



Working with the DOM

26 -

Directives can work with the DOM by providing a link

function
Angular calls the link function during initialization,

passing three arguments:

o scope - The directive's scope (parent or isolate)
o element - The element on which the directive

resides, wrapped as a jQuery object
o attrs - An object hash of the attributes defined on

the directive's element

11



Link Function Example

o This directive provides a reusable component that
changes color every time the user clicks it

link-function.js

UseLinkFunction.html

26 - 12
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(function(angular)

{
var helloModule = angular.module("LinkFunctionModule", []1);
helloModule.directive("clickToggle", function()
{
var TlinkFunction = function(scope, element, attrs)
{
var toggled = false;
var toggleColor = scope.toggleColor;
var originalColor = element.css("color");
if (loriginalColor)
originalColor = "black";
element.on("click", function()
{
if(!toggled)
{
toggled = true;
element.css("color", toggleColor);
ks
else
{
toggled = false;
element.css("color", originalColor);
ks
s
s
var ddo =
{
restrict : "E",
scope :
{
"toggleColor" : "@"
1,
Tink: TinkFunction
3
return ddo;
s
}) (angular);

26 - 12A :link-function.js
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<!DOCTYPE html>
<html x-ng-app="LinkFunctionModule">
<head>
<title>Directive Link Function</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/link-function.js"></script>
</head>
<body>
<click-toggle toggle-color="red" style="color:green">
Hello, world
</click-toggle>
</body>
</html1>

26 - 12B : UseLinkFunction.html



Rendering a Directive's Child Nodes

o Using isolate scope, we can pass information into the
directive as parameters, but we are limited to using
attributes

o« Sometimes, we need to pass large blocks of marked-up
text into a directive, and that's not feasible using
attributes

o A directive can use transclusion to splice the
directive's child nodes into the directive's template

<clumsy-attribute—-directive
my—-attr="We want a lot of text with markup here, but clumsy">

</clumsy-attribute-directive>

<nice-transclusion-directive>
It's much nicer to pass a <b>lot</b> of text like this
</nice-transclusion-directive>

26 - 13
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A Simple Transclusion Example

o To use transclusion in a directive, in the DDO, specify
transclude: true and in the template, use
ng-transclude to define the insertion point

myModule.directive("simpleTransclude", function() {

var ddo = {

restrict : "E",

transclude : true,

template :

"<h2>Simple Transclusion</h2><div ng-transclude></div>"
i
return ddo;

});

OCooONOULEL,WNE

[E

<simple-transclude>
Lotsa stuff including <div>markup</div>
3 </test-transclude>

N

26 - 14
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Transclusion and Scope

o |If the transcluded text contains expressions, Angular
evaluates them against the directive's parent scope

transclusion-scopes.js
transclusion-scope.html

UseTransclusionScope.html

26 - 15

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



coONOYUVI D WN =

NNNNNNNNNRRRRRRRRRRO
ONOUBRWNROWOWWOONOUAWNRO

(function(angular)

, function(

{
var transcludeModule = angular.module("TransclusionModule", []);
transcludeModule.directive("transclusionScope", function()
{
var ddo =
{
restrict : "EY,
scope
{
myAttr: "@"
b,
transclude : true,
templateUr] "transclusion-scope.html"
3
return ddo;
s
transcludeModule.controller("TranscludeController"
{
var tc = this;
this.myVariable = "My variable";
DK
}) (angular);

26 - 15A : transclusion-scopes.js



1

<h2>Transclusion Scope, myAttr: {{myAttr}}</h2>
<div ng-transclude></div>

26 - 15B : transclusion-scope.html
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<!DOCTYPE html>
<html x-ng-app="TransclusionModule'">
<head>
<title>Directive Transclusion Scopes</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/transclusion-scopes.js'"></script>
</head>
<body>
<div ng-controller="TranscludeController as tc'">
<transclusion-scope my-attr="My Attribute">
Here is the content of myVariable: {{tc.myVariable}}
</transclusion-scope>
</div>
</body>
</html>

26 - 15C : UseTransclusionScope.html



Controllers in Directives

o Directives can work together to implement composite
reusable components, such as tabbed containers

e« You can write a controller function within a directive so
that you can consolidate the directive's logic and/or to
communicate with other directives

26 - 16



A Simple Directive Controller

e Adding a controller to a directive lets you define
functions that you can invoke from other directives

e You can use the require option to configure the "child"
directives and within them, use dependency injection to
access the "parent” directive's controller

simple-directive-controller.js

UseSimpleController.html

26 - 17
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(function(angular)

{
var controllerModule =
angular.module("SimpleDirectiveControllerModule™, []1);
controllerModule.directive("simpleParent", function()
{
var ddo =
{
restrict : "E",
controller: function()
{
this.myFunction = function()
{
console.log("In parent's myFunction");
ks
3
};
return ddo;
s
controllerModule.directive("simpleChild", function()
{
var ddo =
{
restrict : "A",
require : "simpleParent",
Tink : function(scope, element, attrs, simpleParent)
{
simpleParent.myFunction();
ks
s
return ddo;
s
}) (angular);

26 - 17A : simple-directive-controller.js



1 <!IDOCTYPE html>

2 <html x-ng-app="SimpleDirectiveControllerModule">

3 <head>

4 <title>Simple Directive Controller</title>

5 <script src="scripts/vendor/angular.js"></script>
6 <script src="scripts/app/simple-directive-controller.js"></script>
7 </head>

8 <body>

9 <simple-parent simple-child></simple-parent>

10 </body>

11 </html>

26 - 17B : UseSimpleController.html



More on the require Option

e« On a "child" directive, you can specify how Angular
finds the "parent”

require Value Description

myParent Look only on current element; throw
error if not found

?myParent Same as above, but pass null if not found

“myParent Look on current element or ancestors;
throw error if not found

“myParent Do not look on current element, only
ancestors; throw error if not found

?7”myParent Look on current element or ancestors;
pass null if not found

?7~*myParent Do not look on current element, only

ancestors; pass null if not found

container-directive.js UseContainerDirective.html
26 - 18

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



1 (function(angular)

2 {

3 var controllerModule =

4 angular.module("ContainerDirectiveModule", [1);
5

6 controllerModule.directive("myContainer", function()
7 {

8 var ddo =

9 {

10 restrict : "E",

11 controller: ["$scope", function($scope)

12 {

13 var children = [];

14

15 this.addChild = function(theChild)

16 {

17 console.log("In addChild: " + theChild);
18 children.push(theChild);

19 }

20 ]

21 };

22

23 return ddo;

24 D;

25

26 controllerModule.directive("myChild",

27 function()

28 {

29 var ddo =

30 {

31 restrict : "E",

32 require : "AAmyContainer",

33 Tink : function(scope, element, attrs, simpleParent)
34 {

35 simpleParent.addChild(this);

36 1,

37 template : "<div ng-transclude></div>",

38 transclude: true

39 };

40

41 return ddo;

42 D;

43 26 - 18A : container-directive.js

44 }) (angular);
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<!DOCTYPE html>
<html x-ng-app="ContainerDirectiveModule">
<head>
<title>Container Directive</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/container-directive.js"></script>
</head>
<body>
<my-container>
<my-child>Child 1</my-child>
<my-child>Child 2</my-child>
</my-container>
</body>
</html>

26 - 18B : UseContainerDirective.html



Link vs Controller Functions

o A directive can define a link function, a controller
function, or both

o Angular calls the link() function during page load as it
"compiles" the page, so it's a good place to initialize
the directive, e.g. to modify the DOM and register event
handlers

e A controller is a more general-purpose holder for
directive logic and you can use the require option to
create communicating directives

26 - 19



Chapter Summary

In this chapter, you learned:

o« How directives act as reusable components

o« How scopes work with directives, including isolate

scope

« How to modify the DOM from a directive

o How to write directives that communicate with other
directives

26 - 20
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AngulardS Forms

o Validation and CSS Styling

e Displaying Validation Error
Messages

o Custom Validators

27 - 1
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Forms Review

e Angular provides the ngSubmit and ngModel directives
SO you can create and process forms in a controller

<div Xx-ng-controller="SimpleFormController as sfc">
<form x-ng-submit="sfc.mySubmit()" name="myForm">
Age: <input type="number" x-ng-model="sfc.age"
name="age">
<input type="submit">
</form>
</div>

NO U WN -

myModule.controller("SimpleFormController", function() A
var sfc = this;
sfc.mySubmit = function() {
console.log("Age: " + age);
b
});

Ok WN -

27 - 2
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Behind the Scenes

e Angular treats standard HTML elements such as form
and input as Angular directives

o That makes it possible to handle validation of input
fields in the "Angular way"

o <form> creates a FormController object and <input>
(with ngModel) creates an NgModelController object

HTML DOM Tree
scope FormController
object
<form name="myForm"> <form> e myForm )
t scope
<input ngModel="sfc.age" name="age"> <input> e myForm.age J— NgModelController
' object

27 - 3
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FormController Properties

o« The FormController's properties show the current state
of the form and its contained elements

e You can access these via Angular expressions or
from JavaScript, say in a controller

Name Description

$error Object hash with any failed validations
$pristine True 1f user hasn't interacted with form
$dirty True if user has interacted with form
$invalid True if at least one widget is invalid

$submitted True

if

user has submitted form

<div>Form pristine? {{myForm.$pristine}}</div>

27 - 4
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NgModelController Properties

o The NgModelController properties show the current
state of the widget

e You can access these via Angular expressions or
from JavaScript, say in a controller

Name Description

$error Object hash with any failed validations: key
is validate name; value is true if validation
failed

$validators Object hash with any validators: key is validator
name, value 1is validator function

$pristine True if user hasn't interacted with widget

$dirty True if user has interacted with widget

$invalid True if at least one widget is invalid

<div>Age widgit pristine? {{myForm.age.$pristine}}</div>

27 -5
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Introduction to Form Validation

o Angular provides rich support for validation, including
CSS styling and error-message display

e Angular's JavaScript-based validation runs on the client
and does not obviate the need for server-side validation

e You should use novalidate on the form to disable
native HTML5 validation

27 - 6



Form Validation Directives

e Angular mimics standard HTML validation

Directive Description

required Marks
ng-required Marks
date Field
email Field
number Field
urtl Field
pattern Field

min-length Field
max—length Field
min, mix Field

a field as required

a field as required based on a condition

must contain a properly formatted date

must contain a properly formatted email address
must contain a number

must contain a properly formatted URL

validated against a regex

must have at least that many characters

must have at most that many characters

must have a numeric value in the range

<input type="text" ng-model="sfc.ssn" name="ssn"
id="ssn" required pattern="[0-9]1{3}-[0-9]{2}-[0-9]{4}">

27 - 7
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Preventing Form Submission if Invalid

e You can assign the form a name and then conditionally
disable the submit button

<input type="submit" x-ng-disabled="myForm.$invalid">

27 - 8



CSS Styling for Validation

e Angular assigns CSS style classes to form elements
based on their validation state

e You can write CSS rules to style "touched" elements
that are invalid

CSS Class

ng-valid
ng—-invalid
ng—pristine
ng—dirty
ng—touched

27 - 9

Description

Set if the control is valid

Set if the control is invalid
Set if the control is pristine
Set if the control 1is dirty

Set if control has been focused
then lost focus
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CSS Styling Example

1 /% main.css x/

2 input.ng-invalid.ng-touched
3 {
4 border-color: red;
5 background—-color: yellow
6 ¥

Name:

Age: 34

Email: sam@sam.com

Enroll date:

Home page: http://descriptor.com

SSN: aaa-bb-cccc

Password: ...ll..lll.l

Submit UseSimpleFormValidate.html

27 - 10
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<!IDOCTYPE html>
<html x-ng-app="SimpleFormValidateModule">
<head>
<title>Form (Basic Validation)</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/vendor/angular-messages.js'"></script>
<script src="scripts/app/simple-form-validate.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="SimpleFormController as sfc">
<form x-ng-submit="sfc.mySubmit()" novalidate name="myForm">
<table>
<tr>
<td>
<label for="name">Name:</Tabel>
</td>
<td>
<input type="text" x-ng-model="sfc.name" name='"name"
id="name" required>
</td>
</tr>
<tr>
<td>
<label for="age">Age:</label>
</td>
<td>
<input type="number" x-ng-model="sfc.age" name="age"
id="age" required>
</td>
</tr>
<tr>
<td>
<label for="email">Email:</label>
</td>
<td>
<input type="email" x-ng-model="sfc.email" name="email"
id="email" required>
</td>
</tr>
<tr>
<td>
<label for="enrol1Date">Enroll date:</Tabel> 27 -10A
</td>

: UseSimpleFormValidate.html
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<input type="date" x-ng-model="sfc.enrollDate"
name="enrol1Date"
id="enrol1Date" required>
</td>
</tr>
<tr>
<td>
<label for="homePage">Home page:</label>
</td>
<td>
<input type="url" x-ng-model="sfc.homePage" name="homePage"
id="homePage" required>
</td>
</tr>
<tr>
<td>
<label for="ssn">SSN:</label>
</td>
<td>
<input type="text" x-ng-model="sfc.ssn" name="ssn"
id="ssn" required
pattern="[0-9]1{3}-[0-91{2}-[0-9]1{4}">
</td>
</tr>
<tr>
<td>
<label for="password">Password:</label>
</td>
<td>
<input type="password" x-ng-model="sfc.password"
name="password"
id="password" required x-ng-minlength="8">
</td>
</tr>
</table>
<input type="submit" x-ng-disabled="myForm.$invalid">
</form>
</div>
</body>
</html>

27 -10B
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Displaying Validation Error Messages

e So far, we have covered using CSS styling to indicate
validation errors, but the user might not know WHY

o Angular provides two techniques to display error
messages conditionally:

o Use the ngShow attribute
o Use the ngMessages directive

Name: Name is required
Age: 2 | Age must be greater or equal to 10
Email: sad Email must be a valid email address
Enroll date: Enroll date is required
Home page: |adf Home page, if provided, must be a valid URL
SSN: asdf SSN, if provided, must be of the form nnn-nn-nnnn
Password: Password must be at least eight characters
Submit

27 - 11

Copvriaht © Descriptor Svstems. 2001-2016. Course materials mav not be reproduced in whole or in part without prior written consent of Joel Barnum



Using ngShow for Conditional Display

« The ngShow directive lets you display any element
conditionally based on an Angular expression

e You can use it to display validation error messages only
If an input widget contains invalid data

1 <div>

2 <input type="number" name="input"

3 ng—model="example.value"

4 min="0" max="99" required>

5 <span class="error"

6 ng—show="myForm. input.$%$error.required">
7 Required!

8 </span>

9 <span class="error"

10 ng—show="myForm. input.$error.number">
11 Not valid number!

12 </span>

13 </div>

27 - 12
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The ngMessages Directive

« The ngMessages directive makes it easy to define and
display error messages

« ngMessages is not part of the standard Angular
distribution

e Recipe for using hgMessages:
o Download and reference the angular-messages.
JS script
o Declare a dependency on the ngMessages
module in your "main" module

o Use the ngMessages and ngMessage
directives in your HTML

UseSimpleFormValidateWithMessages.html

simple-form-validate.js
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<!IDOCTYPE html>
<html x-ng-app="SimpleFormValidateModule">
<head>
<title>Form (Basic Validation)</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/vendor/angular-messages.js'"></script>
<script src="scripts/app/simple-form-validate.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="SimpleFormController as sfc">
<form x-ng-submit="sfc.mySubmit()" novalidate name="myForm">
<table>
<tr>
<td>
<label for="name">Name:</Tabel>
</td>
<td>
<input type="text" x-ng-model="sfc.name" id="name"
name="name" required>
<span x-ng-messages="myForm.name.$error'">
<span x-ng-message="required" class="errorMsg">
Name is required
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="age">Age:</label>
</td>
<td>
<input type="number" x-ng-model="sfc.age" id="age"
name="age" min="10" max="99" required>
<span x-ng-messages="myForm.age.$error">
<span x-ng-message="required" class="errorMsg">
Age is required
</span>
<span x-ng-message="min" class="errorMsg">
Age must be greater or equal to 10

</span>
<span x-ng-message="max" class="errorMsg'">
Age must be less than 100 27 -13A

</span>
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</td>
</tr>
<tr>
<td>
<label for="email">Email:</Tabel>
</td>
<td>
<input type="email" x-ng-model="sfc.email" id="email"
name="email" required>
<span x-ng-messages="myForm.email.S$error">
<span x-ng-message="required" class="errorMsg">
Email is required
</span>
<span x-ng-message="email" class="errorMsg'">
Email must be a valid email address
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="enrollDate">Enroll date:</Tabel>
</td>
<td>
<input type="date" x-ng-model="sfc.enrollDate"
id="enrol1Date" name="enroll1Date" required>
<span x-ng-messages="myForm.enrollDate.$error">
<span x-ng-message="required" class="errorMsg">
Enroll date 1is required
</span>
<span x-ng-message="date" class="errorMsg">
Enroll date must be a valid date
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="homePage">Home page:</label>
</td>
<td>
<input type="url" x-ng-model="sfc.homePage"
id="homePage" name="homePage">
<span x-ng-messages="myForm.homePage.$error">

27 - 13B
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Home page, if provided, must be a valid URL
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="ssn">SSN:</label>
</td>
<td>
<input type="text" x-ng-model="sfc.ssn" name="ssn"
id="ssn" pattern="[0-9]1{3}-[0-9]{2}-[0-9]{4}">
<span x-ng-messages="myForm.ssn.$error">
<span x-ng-message="pattern" class="errorMsg">
SSN, if provided, must be of the form nnn-nn-nnnn
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="password">Password:</label>
</td>
<td>
<input type="password" x-ng-model="sfc.password"
name="password"
id="password" required x-ng-minlength="8">
<span x-ng-messages="myForm.password.$error">
<span x-ng-message="required" class="errorMsg">
Password 1is required
</span>
<span x-ng-message="minlength" class="errorMsg">
Password must be at Teast eight characters
</span>
</span>
</td>
</tr>
</table>
<input type="submit" x-ng-disabled="myForm.$invalid">
</form>
</div>
</body>
</html> 27 -13C
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(function(angular)

{
var myModule = angular.module('SimpleFormValidateModule',
['ngMessages']);
myModuTe.controller("SimpleFormController", function()
{
var sfc = this;
sfc.mySubmit = function()
{
console.log("Name: + sfc.name);
console.log("Age: " + sfc.age);
3
3
}) (angular);

27 - 13D : simple-form-validate.js



Writing a Custom Validator

o Angular provides rich validation support "out of the box",
but it's possible to write your own validators by writing a
directive with a link() function that:

o Defines a directive restricted as an attribute

o Requires ngModel (the "parent" directive)

o Configures a function into the widget's
$validators hash - the function examines the
element's content and returns a boolean

UseCustomValidator.html

custom-validator.js
27 - 14
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<!DOCTYPE html>
<html x-ng-app="CustomValidatorModule">
<head>
<title>Form (Custom Validator)</title>
<script src="scripts/vendor/angular.js"></script>
<script src="scripts/app/custom-validator.js"></script>
<link href="styles/main.css" rel="stylesheet" ></1link>
</head>
<body>
<div x-ng-controller="CustomValidatorController as cvc">
<form x-ng-submit="cvc.mySubmit()" novalidate name="myForm">
<table>
<tr>
<td>
<label for="age">Number (must be prime):</label>
</td>
<td>
<input type="number" x-ng-model="cvc.number" id="number"
name="number" min="0" required prime>
<span class="errorMsg"
x-ng-show="myForm.number.$error.required">
Number 1is required
</span>
<span class="errorMsg"
x-ng-show="myForm.number.$error.prime">
The number must be a prime number
</span>
</td>
</tr>
</table>
<input type="submit" x-ng-disabled="myForm.$invalid">
</form>
</div>
</body>
</html>

27 - 14A : UseCustomValidator.html
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44

(function(angular)

{

var myModule = angular.module('CustomValidatorModule',

[1);

myModuTe.controller("CustomValidatorController", function()

{

var cvc = this;

cvc.mySubmit = function()

{

console.log("Number: + cvc.number);

};
s

myModule.directive('prime', function()
{
// borrowed from:
// http://www.javascripter.net/fag/numberisprime.htm
function isPrime(n)
{
if (isNaN(n) || !isFinite(n) || n % 1 || n < 2)
return false;
if (n % 2 == 0)
return (n == 2);
if (n % 3 == 0)
return (n == 3);
var m = Math.sqrt(n);
for (var i = 5; i <=m; i += 6)
{
if (n% i == 0)
return false;
ifn% (i +2) ==0)
return false;
3

return true;

var ddo =

restrict : 'A',
require : 'ngModel',

Tink : function(scope, element, attrs, modelCtrl)

27 - 14B : custom-validator.js



46
47
48
49
50
51
52
53
54
55
56
57

modelCtrl.%$validators.prime =

function(modelValue, viewValue)

{
}
}
};
return ddo;
s
}) (angular);

return isPrime(viewValue);

27 - 14C : custom-validator.js



Chapter Summary

In this chapter, you learned:

e About Angular's form architecture

« How to configure validation and use CSS styling
as well as display validation error messages
« How to write a custom validator directive

27 - 15
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Testing JavaScript and AngulardS

e Jasmine
e Karma

e Testing Angular Controllers,
Filters and Directives

28 - 1
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JavaScript Testing Issues

o Like programs in any language, JavaScript programs
should have unit tests that test the basic function of

functions and classes
o The notion of unit testing began with the Java juUnit

framework, but has been adopted by other languages,
including JavaScript



JavaScript Testing Tools

o There are several popular JavaScript tools to facilitate
unit testing:

Jasmine - Unit testing framework

QUNnit - Unit testing framework

Mocha - Unit testing framework

Karma - A test runner for many environments,
iIncluding browsers and Node.js. It can
integrate with other frameworks

O O O O



Introduction to Jasmine

o Jasmine is a unit testing framework formerly known as
jsUnit

o« The home page for Java is at jasmine.github.io

Jasmine

28 - 4
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Installing Jasmine
e Jasmine provides several installation options, including:

Standalone
Node.js
Ruby

Java (Maven)

O O O O

e« You can download the standalone installation of
Jasmine from https://github.
com/jasmine/jasmine/releases

28 - 5
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Jasmine Fundamentals
o Jasmine provides:

o describe() - a function you can use to group
related tests, i.e. a test suite

o it() - a function that contains one or more tests, i.
e. a spec

o expect() - a function that execute an assertion

o matchers - functions that act as assertions

o Jasmine provides several matchers and you can write
your own

28 - 6



A Simple Test

o Here's a simple test that verifies array sorting

1 // sortUsers() is our function we want to test

2 describe('sorting the list of users', function()

3 {

4 it('sorts in descending order by default', function()
5 {

6 var users = ['jack', 'igor', 'jeff'l;

7/ var sorted = sortUsers(users);

8 expect(sorted).toEqual(['jeff', 'jack', 'igor'l);

9 });

10 });

28 - 7
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Jasmine Built-in Matchers

Matcher Description

toBe() Compares using ===

toEquall() Compares using ==

toMatch() Matches a regex

toBeUndefined() Compares against JavaScript 'undefined' value
toBeNull() Compares against JavaScript null
toBeTruthy() Checks for truthiness

toBeFalsy() Checks for falsyness

toContain() Determines if an item is in an array
toBeLessThan() Numeric comparison

toBeGreaterThan() Numeric comparison

toBeCloseTol() Numeric comparison with a fudge factor
toThrow() Nxpect an exception

28 - 8
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Jasmine Setup and Teardown Methods

o Within a describe() function, you can optionally provide
beforeAll(), beforeEach(), afterEach() and afterAll()
functions

o These help reduce redundancy in test suites

1 describe('sorting the list of users', function()
2 {

3 beforEach(function()

4 {

5 console.log("Initializing test data");

6

7 I3

8

9 it('sorts in descending order by default', function()
10 {

11

12 1)

13 });



Writing a Test Runner HTML Page

o To run tests, you can write a testing Web page that
includes your JavaScript code, your tests (specs) and
the Jasmine framework

o Jasmine provides CSS to style test results for easy
reading

<link rel="shortcut icon" type="image/png"
href="1ib/jasmine-2.3.4/jasmine_favicon.png'>
<link rel="stylesheet" href="1ib/jasmine-2.3.4/jasmine.css">

<script src="1lib/jasmine-2.3.4/jasmine.js"></script>
<script src="1lib/jasmine-2.3.4/jasmine-html.js"></script>
<script src="1lib/jasmine-2.3.4/boot.js"></script>

OCooONOUTEL, WN

<!-- code to test ——>
10  <script src="src/Player.js'></script>
11 <script src="src/Song.js'"></script>

13 <!—— Jasmine test scripts (specs) -—>

14  <script src="spec/SpecHelper.js'"></script>
15 <script src="spec/PlayerSpec.js'></script>

28 - 10
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Writing a Test Runner HTML Page, cont'd

® OO0 j Jasmine Spec Runner v2.3.4 * \+

(:::) ¢ file:///Users/jbarnum/javascrip = Search

Jasmine Options
o0 000

5 specs, @ failures finished in 0.006s

Player
should be able to play a Song

when song has been paused
should indicate that the song is currently paused
should be possible to resume

tells the current song if the user has made it a favorite

#resume
should throw an exception if song is already playing

28 - 11
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Writing a Test Runner HTML Page, cont'd

Jasmine Spec Runnerv2.3.4 \-I-

(:::) @) file:///Users/jbarnum/javascriy (&5

@ Jasmine

exXoeoe®

5 specs, 1 failure finished in 0.006s

Spec List

Player when song has been paused should indicate that the song is currently
paused

Expected false to be truthy.

stack@file:///Users/jbarnum/javascript/jasmine/1lib/jasmine-2.3.4/jasmine. js:14
buildExpectationResult@file:///Users/jbarnum/javascript/jasmine/1ib/jasmine-2.
Env/expectationResultFactory@file:///Users/jbarnum/javascript/jasmine/1lib/jasn
Spec.prototype.addExpectationResult@file:///Users/jbarnum/javascript/jasmine/1
addExpectationResult@file:///Users/jbarnum/javascript/jasmine/1lib/jasmine-2.3.
Expectation.prototype.wrapCompare/<@file:///Users/jbarnum/javascript/jasmine/1
@file:///Users/jbarnum/javascript/jasmine/spec/PlayerSpec.js:25:7

attemptSync@file:///Users/jbarnum/javascript/jasmine/1lib/jasmine-2.3.4/jasmine
QueueRunner.prototype.run@file:///Users/jbarnum/javascript/jasmine/1lib/jasmine
QueueRunner.prototype.execute@file:///Users/jbarnum/javascript/jasmine/1lib/jas
Env/queueRunnerFactory@file:///Users/jbarnum/javascript/jasmine/lib/jasmine-2.

CSnar nraotntuvne avacite@file:///llecarce/ihnarmm/Hinuncrrint/inemine/lih/inemina-2

28 - 12
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Introduction to Karma

o Karma is a test runner that makes it easy to run tests
written in Jasmine or other unit-testing framework
o Karma runs your tests in various browsers or Node.js

and reports pass/fail to the command line
« The home page for Karma is at: karma-runner.github.io

28 - 13
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Installing Karma

o« Karma runs as a command-line tool using the Node
Package Manager (npm)
o After installing Node.js, you can install Karma:

npm install karma ——save-dev

sudo npm install —g karma-cli

28 - 14



The Karma Configuration File

o Before running Karma, you must create a configuration
file that specifies where your tests are and which
browsers you want to test under

o Karma provides an init script you can run to create the
configuration file

karma init my.conf.js

my.conf.js

28 - 15



// Karma configuration
// Generated on Wed Jun 17 2015 12:08:02 GMT-0700 (PDT)

module.exports = function(config) {
config.set({

coONOYUVI D WN =
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// base path that will be used to resolve all patterns (eg. files, exclude)
basePath: '',

// frameworks to use
// available frameworks: https://npmjs.org/browse/keyword/karma-adapter
frameworks: ['jasmine'],

// Tist of files / patterns to load in the browser
files: [
'/Users/jbarnum/javascript/jasmine/**/*.js"

1,

// 1ist of files to exclude
exclude: [

1,

// preprocess matching files before serving them to the browser
// available preprocessors: https://npmjs.org/browse/keyword/karma-preprocessor
preprocessors: {

3,

// test results reporter to use

// possible values: 'dots', 'progress'

// available reporters: https://npmjs.org/browse/keyword/karma-reporter
reporters: ['progress'],

// web server port
port: 9876,

// enable / disable colors in the output (reporters and logs) 28 - 15A : my.conf,js

colors: true,
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54
55
56
57
58
59
60
61
62
63
64
65

}s

// Tlevel of Togging

// possible values: config.LOG_DISABLE || config.LOG_ERROR || config.LOG_WARN || config.LOG_INFO || config.LOG_DEI

ToglLevel: config.LOG_INFO,

// enable / disable watching file and executing tests whenever any file changes

autoWatch: false,

// start these browsers

// available browser Taunchers: https://npmjs.org/browse/keyword/karma-Tauncher

browsers: ['Chrome'],

// Continuous Integration mode
// if true, Karma captures browsers,
singleRun: false

D;

runs the tests and exits

28 - 15B : my.conf,js



Karma and Browsers

o Karma supports many browsers for testing (referred to
as capturing a browser)

o Karma will start the brower(s), run the tests, kill the
browser and then report the pass/fail to the command
line

e« You can also start a browser manually for testing, even
a browser running on a mobile device

28 - 16
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Running Karma Tests

e To run tests, from the command-line:

karma start my.conf.js

28 - 17



Testing AngularJS Applications

o It's common to use Karma and Jasmine to test
AngulardS artifacts such as controllers and directives

e You can use the ngMocks module, which provides the
module() and inject() global functions

o Recipe for using ngMocks:

o Load the angular-mocks.js script

o Write Karma or Mocha unit tests that use
module() to load the module under test and
iInject() to access the resources needed for the

test

28 - 18



Testing Controllers

e You can test if a controller correctly initializes its scope
e Recipe:

o In a beforeEach block, use module() and then
inject() to inject the Angular $controller service

o Create an empty scope
o Use the $controller service to locate and run

the controller function
o Assert that the scope is what you expect

28 - 19



Testing a Controller

1 describe("MyController", function()

2 {

3 var $controller;

4

5 beforeEach(function()

6 {

7 // load the module under test

8 module("MyModule");

9

10 // inject $controller service - inject() will
11 // strip the underscores from name
12 inject(function(_$controller )

13 {

14 $controller = _$controller_;
15 1)

28 - 20



Testing a Controller, cont'd

17 describe("studentList", function()

18 {

19 it("should have 10 students", function()

20 {

21 // create empty scope

22 var scope = {};

23

24 // locate and run controller, passing scope
25 var mc = $controller('MyController as mc',
26 { $scope : scope });

27

28 // assert expectations

29 expect(scope.mc.students().length).toBe(10);
30 1)

31 });



Testing Custom Filters

e You can test if an array-based filter correctly removes
elements from its input array
Recipe:

o In a beforeEach block, use module() and then
inject() to inject the Angular $filter service

o Use the $filter service to locate the filter

o Create an input array, then run the filter

function
o Assert that the output array is as expected
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Testing a Filter

1 describe("goodStudent Filter", function()
2 {

3 var $filter;

4

5 var goodStudent; // goodStudent filter
6

7 beforeEach(function()

8 {

9 module("MyModule");

10

11 inject(function(_$filter )

12 {

13 $filter = $filter_;

14 1)

15

16 goodStudent = $filter("goodStudent");
17 1)
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Testing a Filter, cont'd

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

it("should filter students with GPA less than 3.0",
function()
{
var students = [
{name : "Sue", studentID : 11, gpa : 2.21},
{name : "Sam", studentID : 17, gpa : 3.57}

1;

// run the filter
var results = goodStudent(students);

// assert expectations
expect(results.length).toBe(1);
expect(results[@].name).toBe("Sam");
1)
1)
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Testing Directives

e You can test if a directive correctly modifies the DOM or if a
validation directive correctly sets the $invalid flag

e Recipe:
O

©)

o O

28 - 25

In a beforeEach block, use module() and then inject() to
inject the Angular $compile service and a $rootScope

Call $rootScope.$new() to create a new scope, then
initialize it with anything expected by the directive

Call $compile() to create an Angular element from HTML
containing the directive

Call $rootScope.3digest() to fire any watches

Assert expected results
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Testing a Directive

{

OCooNOUTS WNBKE
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28 - 26

describe("bestStudent", function()

it("Replaces the carrying element with " +
"best student info",
function()

{

var scope = $rootScope.$new();

scope.students = [
{name : "Sam", gpa : 3.3},
{name : "Sue", gpa : 3.0} 1;

var element = $compile(
"<best-student student-list='students'>"
"</best-student>") (scope);

$rootScope.$digest();

+



Testing a Directive, cont'd

18

19 expect(element.html()).toContain(

20 "Best student: Sam, with GPA=3.3");
21 1)

22 });
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Complete Example

«\ Karma X
& C [ localhost:9876/2id=47744300 X —
Karma v0.13.21 - connected DEBUG

Chrome 48.0.2564 (Mac OS X 10.11.3) is idle

® () tests — ~— Google Chrome Helper « node /usr/local/bin/karma start myModule-karma-conf.js — 80x14
No captured browser, open http://localhost B

19876/

26 02 2016 15:19:49.534:INFO [karma]: Karma v0.13.21 server started at http://lo

calhost:9876/

26 02 2016 15:19:49.541:INFO [launcher]: Starting browser Chrome

26 02 2016 15:19:51.091:INFO [Chrome 48.0.2564 (Mac 0S X 10.11.3)]: Connected on

socket /#SolumCOBc36NHOQEAAAA with id 47744300

Chrome 48.0.2564 (Mac 0S X 10.11.3): Executed 1 of 4 SUCCESS (0 secs / 0.033 sec

Chrome 48.0.2564 (Mac 0S X 10.11.3): Executed 2 of 4 SUCCESS (0 secs / 0.046 sec

Chrome 48.0.2564 (Mac 0S X 10.11.3): Executed 3 of 4 SUCCESS (0 secs / 0.086 sec

Chrome 48.0.2564 (Mac 0S X 10.11.3): Executed 4 of 4 SUCCESS (0 secs / 0.095 sec

Chrome 48.0.2564 (Mac 0S X 10.11.3): Executed 4 of 4 SUCCESS (0.105 secs / 0.095
| secs)

28 - 28
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(function(angular)

{

var myModule = angular.module("MyModule",

myModuTe.service("myModel", function()

{

var students = [

{

name : "Sue",
studentID : 11,
gpa : 3.21

name : "Sam",
studentID : 17,
gpa : 3.57

name : "Cindy",
studentID : 59,
gpa : 3.35

name : "George",

studentID : 79,
gpa : 2.48

name : "Sarah",

studentID : 131,

gpa : 3.98

name : "Wilma",

studentID : 757,

gpa : 3.28

name : "Barney",
studentID : 631,

gpa : 3.09

name : "Fred",

[ '"ngMessages' 1);

28 - 28A : myModule. js
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gpa : 2.43
3,
{
name : "Bessie",
studentID : 983,
gpa : 3.66
}’
{
name : "Craig",
studentID : 911,
gpa : 3.44
3]
this.getStudents = function()
{
return students;
};

this.addOrUpdateStudent = function(student)
{

var found = false;

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

{
if (students[i].studentID == student.studentID)
{
students[i].name = student.name;
students[i].gpa = student.gpa;
found = true;
break;
3
ks
if (!found)
{
students.push(student);
3

}
s

myModule.filter("goodStudent™, function()
{

return function(inputArray, threshold)

{

28 - 28B : myModule.js
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98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

D;

{

}

{

if (!threshold)
threshold = 3.0;

// make sure it's typed as a number
threshold = Number(threshold);

var outputArray = [];

// only return students whose GPA 1is at least
// the threshold
for (var i = 0; i < inputArray.length; i++)
{
if (inputArray[i].gpa >= threshold)
outputArray.push(inputArray[i]);
ks

return outputArray;

myModule.directive("bestStudent", function()

var TlinkFunction = function(scope, element, attributes)

scope.theBest = {name: "no name"};

scope. $watch('studentList', function(studentList)

{
if (studentList)

{
var bestGpa = 0;
for(var i = 0; i < studentList.length; i++)
{
console.log(studentList[i]);
if(studentList[i]. gpa > bestGpa)
{
bestGpa = studentList[i].gpa;
scope.theBest = angular.copy(studentList[i]);
3
3
}

s

28 - 28C : myModule.js
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

s

var ddo =

{
restrict : "E",
scope :
{

studentList : "="
3,

Tink : TinkFunction,
template : "<div>Best student: {{theBest.name}}, with GPA={{theBest.gpa}}</div>"
};

return ddo;

myModule.directive('prime', function()

{

// borrowed from:
// http://www.javascripter.net/fag/numberisprime.htm
function isPrime(n)
{
if (isNaN(n) || !isFinite(n) || n % 1 || n < 2)
return false;
if (n % 2 == 0)
return (n == 2);
if (n % 3 == 0)
return (n == 3);
var m = Math.sqrt(n);
for (var i = 5; i <=m; i += 6)
{
if (n% i == 0)
return false;
ifn% (i +2) ==0)
return false;
3

return true;

var ddo =

restrict : 'A',
require : 'ngModel',

Tink : function(scope, element, attrs, modelCtrl)

28 - 28D : myModule.js



181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

D

mode1Ctrl.$validators.prime = function(modelValue, viewValue)

{
return isPrime(viewValue);
ks
};

return ddo;

myModule.controller("MyController", function(myModel, $filter,

{

s

goodStudentFilter)
var sc = this;

sc.currentStudent =

i}
sc.goodStudentsOnly = false;
var theFilter = $filter("goodStudent");

sc.students = function()

{
if (!sc.goodStudentsOnly)
{
return myModel.getStudents();
3
else
{
return theFilter(myModel.getStudents());
3
3
sc.setCurrentStudent = function(student)
{
sc.currentStudent = angular.copy(student);
3
sc.addOrUpdateStudent = function()
{
myModeT.addOrUpdateStudent(sc.currentStudent);
}

28 - 28E : myModule. js



226 }) (angular);
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<!DOCTYPE html>
<html x-ng-app="MyModule">
<head>
<title>Students</title>

<script src="scripts/vendor/angular.js"></script>

<script src="scripts/vendor/angular-messages.js'"></script>
<script src="scripts/app/myModule.js"></script>

<link href="styles/main.css" rel="stylesheet" ></Tink>

</head>
<body>

<div x-ng-controller="MyController as mc">

<best-student student-Tist="mc.students()"></best-student>

<div>

<form x-ng-submit="mc.addOrUpdateStudent()" novalidate name="myForm">

<table>
<tr>
<td>

<label for="studentID">Student ID:</label>

</td>
<td>
<input type="number"

x-ng-model="mc.currentStudent.studentID"

id="studentID"

name="studentID" required min="1" x-prime>
<span x-ng-messages="myForm.studentID.$error">

<span x-ng-message="required" class="errorMsg'">

Student ID is required
</span>

<span x-ng-message="min" class="errorMsg">
Student ID must be greater or equal to 1

</span>

<span x-ng-message='"prime" class="errorMsg">
The student ID must be a prime number

</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="name">Name:</Tabel>
</td>
<td>
<input type="text"
x-ng-model="mc.currentStudent

.name"

id="name"
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<span x-ng-messages="myForm.name.$error">
<span Xx-ng-message="required" class="errorMsg'">
Name is required
</span>
</span>
</td>
</tr>
<tr>
<td>
<label for="gpa">GPA:</label>
</td>
<td>
<input type="number"
x-ng-model="mc.currentStudent.gpa" id="gpa"

name="gpa" required min="0" max="4" step="0.01">

<span x-ng-messages="myForm.gpa.$error">
<span x-ng-message="required" class="errorMsg">
GPA is required
</span>
<span x-ng-message="min" class="errorMsg">
GPA must be greater or equal to 0
</span>
<span x-ng-message="max" class="errorMsg">
GPA must be less than or equal to 4
</span>
</span>
</td>
</tr>

</table>
<input type="submit" value="Add or update"

x-ng-disabled="myForm.$invalid">

</form>
</div>
<div class="goodStudentCheck">
<input type="checkbox" id="goodStudents"

x-ng-model="mc.goodStudentsOnTy">

<label for="goodStudents">Limit to honor roll students</label>
</div>
<div>

<table class="studentList">

<tr>
<td>Student ID</td>
<td>Name</td>
<td>GPA</td>
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91 <tr x-ng-repeat="student in mc.students()"

92 x-ng-click="mc.setCurrentStudent(student) ">
93 <td>{{student.studentID}}</td>

94 <td>{{student.name}}</td>

95 <td>{{student.gpa}}</td>

96 </tr>

97 </table>

98 </div>

99 </div>

100 </body>
101 </html>
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// Karma configuration
// Generated on Fri Feb 26 2016 12:41:31 GMT-0600 (CST)

module.exports = function(config) {
config.set({
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// base path that will be used to resolve all patterns (eg. files, exclude)
basePath: '',

// frameworks to use
// available frameworks: https://npmjs.org/browse/keyword/karma-adapter
frameworks: ['jasmine'],

// Tist of files / patterns to load in the browser
files: [
'../vendor/angular.js"',
'../vendor/angular-messages.js',
'../vendor/angular-mocks.js"',
'../app/myModule.js"',
'myModule-specs.js'

1,

// list of files to exclude
exclude: [

] 3

// preprocess matching files before serving them to the browser
// available preprocessors: https://npmjs.org/browse/keyword/karma-preprocessor
preprocessors: {

}’

// test results reporter to use

// possible values: 'dots', 'progress'

// available reporters: https://npmjs.org/browse/keyword/karma-reporter
reporters: ['progress'],

// web server port
port: 9876,
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// enable / disable colors in the output (reporters and logs)
colors: true,

// Tlevel of Togging

// possible values: config.LOG_DISABLE || config.LOG_ERROR || config.LOG_WARN || config.LOG_INFO || config.LOG_DEI

loglLevel: config.LOG_INFO,

// enable / disable watching file and executing tests whenever any file changes
autoWatch: true,

// start these browsers
// available browser Taunchers: https://npmjs.org/browse/keyword/karma-Tauncher
browsers: ['Chrome'],

// Continuous Integration mode
// if true, Karma captures browsers, runs the tests and exits
singleRun: false,

// Concurrency level
// how many browser should be started simultaneous
concurrency: Infinity
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describe(

"Testing components in myModule",
function()

{

describe("MyController", function()

{

// reference to Angular's $controller service
var $controller;

// holds reference to the MyModel service
var myModel;

beforeEach(function()

{

D;

// Tload the module using Angular mock's module() function
module("MyModule");

// get a reference to Angular's $controller service
// using Angular mock's inject() function

// The inject() function will strip the underscores
// so we cah name our variable $controller
inject(function(_$controller_)

{
$controller = _$controller_;
;s
inject(function(_myModel_)
{
myMode1 = _myModel_;
s

describe("studentList", function()

{

it("should have 10 students", function()
{

var scope =

{};

var mc = $controller('MyController as mc',

{
$scope : scope

b;
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s

b;

describe("goodStudent Filter™, function()

{

s

// reference to Angular's $filter service

var $filter;

// reference to the goodStudent filter
var goodStudent;

beforeEach(function()

{

s

it("should filter students with GPA less than 3.0", function()

{

b;

module("MyModule") ;

inject(function(_$filter_)

{
$filter = _$filter_;
3
goodStudent = $filter("goodStudent");

var students = [

{
name : "Sue",
studentID : 11,
gpa : 2.21

3,

{
name : "Sam",
studentID : 17,
gpa : 3.57

P

var results = goodStudent(students);

expect(results.length).toBe(1l);
expect(results[0].name).toBe("Sam");

28 - 28M : myModule-specs.js



91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

describe("bestStudent Directive",
function()

{
var $rootScope;
var $compile;

beforeEach(function()

{
module("'MyModule") ;
inject(function(_$compile_, _$rootScope_)
{
$rootScope = _$rootScope_;
$compile = _$compile_;
3
1

describe("bestStudent",
function()

{
it("Replaces the carrying element with best student info",
function()

{

var scope = $rootScope.$new();

scope.students = [

{
name : "Sam",
gpa : 3.3
3,
{
name : "Sue",
gpa : 3.0
1

var element = $compile(
"<best-student student-list='students'>" +
" </best-student>") (scope);

$rootScope.$digest();
expect(element.html()).toContain(

"Best student: Sam, with GPA=3.3"); 28 - 28N : myModule-specs.js
s
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b;

describe("prime Directive (validator)",
function()

{

var $scope;
var form;

beforeEach(function()

{

s

module("MyModule");

inject(function($compile, $rootScope)

{

D;

$scope = $rootScope;

// define an HTML snippet with an <input>
// element containing the prime directive
var element = angular

.element('<form name="form">"'

+ '<input ng-model="model.somenum" +

+ "name='somenum' prime/>"
+ '</form>");

$scope.model =
{

somenum : null

}s

// compile the element and invoke the

// template function

var templateFunction = $compile(element);
templateFunction($rootScope);

// save the form reference
form = $scope.form;

describe("prime", function()

{

it("should pass with a prime", function()

{

// simulate changing the text in the input
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D;

s
D

form.somenum. $setViewvalue('13');
$scope.$digest();

expect(form.somenum. $valid).toBe(true);
s
it("should fail with a non-prime", function()
{
form.somenum. $setViewvValue('12');
$scope.$digest();
expect(form.somenum. $valid) .toBe(false);

s
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Chapter Summary

In this chapter, you learned:

o About popular JavaScript testing frameworks
e How to get started with Jasmine and Karma

o« How to test Angular controllers, directives
and filters
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