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PREFACE

THE GOALS OF THIS BOOK



This book is a primer for jQuery, CSS3, and HTML5 for mobile devices and its goal is to show you how to leverage HTML5 and related technologies in order to create Web pages and mobile applications. This is a daunting task because there are many technologies that are often associated with HTML5, even though they are not formally included in the specification.

The approach of this book is to start with aspects of HTML5 (discussed in Chapter 1) that do not have significant dependencies on other technologies. After you finish reading the jQuery chapters, then you will learn about additional HTML5-related technologies from the “jQuery perspective.” This strategy enables you to learn how to use jQuery plugins that provide a layer of abstraction over the associated HTML5 technology. In addition, these HTML5 technologies will be illustrated with code samples for desktop browsers and for Android-based mobile devices with browsers that support these HTML5 technologies.

There are several points to keep in mind about the code samples. First, every code sample in this book works in Google Chrome™ (version 17) and Safari® (version 5.1.2) on a Macbook®. Barring any Webkit-specific issues, these code samples will work on Webkit-based browsers on other platforms. Second, many screenshots throughout this book were taken from an Asus Prime 10” tablet with Android™ ICS (Ice Cream Sandwich) or from a Sprint® Nexus S 4G with Android ICS. Third, the HTML5 Canvas, CSS3, and SVG code samples in this book are supported on iPhone® 4/iPad® and also on Android 4.x or higher. Chapter 12 shows you how to create HTML5-based mobile applications for reproducing the screenshots in this book. Incidentally, the official name for the iPad 3 is the “New iPad,” but this book uses iPad 3 in order to differentiate from the iPad 2. As this book goes to print, the iPad Mini® has already been released, and the successor to the “New iPad” might become available in the near future (so the older model will no longer be “new”).

A QUICK OVERVIEW OF THIS BOOK



In Chapter 1, you will learn about new HTML5 elements (semantic tags, audio, and video), HTML5 Forms, HTML5 localStorage, HTML5 databases, and Geolocation. The theme of the main code sample in this chapter involves creating a list of words in English with their counterparts in various languages. The first version of this example uses an HTML5 Form, and a subsequent version incorporates HTML5 localStorage. We will use some simple CSS3 selectors to show you how to make HTML5 pages more vivid than their counterparts that do not use CSS selectors.

In Chapter 2, we will delve into the details of CSS3 selectors that can create more sophisticated effects. Some of the code samples in this chapter use CSS3 selectors in order to make the Web pages more visually appealing than their plain counterparts (but the code samples still work correctly even without the CSS style sheets). In some cases, it might be beneficial for you to read the relevant CSS3-related material in Chapter 2 and then re-visit the HTML5/CSS3 code samples in this chapter.

Since jQuery and jQuery Mobile comprise more than half the content of this book, the basic use of several APIs are discussed in a high-level fashion in Chapter 2; after you have read the jQuery chapters, the more detailed code samples of these APIs (used in conjunction with jQuery) will be more meaningful. This approach makes sense because you are more likely to write HTML5 pages that combine the power of jQuery with HTML5 technologies that are discussed in this book (and we also reduce the amount of similar code duplication). These jQuery-enhanced code samples are presented in Chapter 10.

Chapter 2 and Chapter 3 cover CSS3, Chapter 4 discusses CSS3 and SVG, and Chapters 5 through 9 discuss various aspects of jQuery and jQuery Mobile. Chapter 10 shows you how to use jQuery with HTML5 Drag and Drop, the File API, Geolocation, Offline Applications, Web Storage, and Web-Sockets with jQuery. Chapters 11 and 12 show you have to use jQuery with HTML5 Canvas and how to render charts and graphs. Chapter 13 shows you how to create Android applications that render HTML5 pages with Canvas-based and CSS3-based graphics effects, which will enable you to create Android mobile applications for the code samples in this book.

One more point involves the WebKit engine, which is an open source project that you can download here:

http://www.webkit.org

If you want to test the latest features of WebKit, you can download a nightly build from this Web site:

http://nightly.webkit.org/

Keep in mind that the nightly builds are not necessarily stable or complete, so make sure that you also test specific functionality in stable releases of WebKit when they become available.

If you plan to write HTML5 Web pages that are CPU intensive, then this Web site will be useful:

http://demos.hacks.mozilla.org/openweb/HWACCEL/

This Mozilla Web site performs a graphics-based test of your browser to determine its speed, measured in FPS (frames per second).

ASSUMPTIONS FOR THIS BOOK



Since this book is a primer, you will find more introductory material than advanced concepts in most of the chapters. At the same time, this book also provides you with a centralized location for a broad set of resources, including references to toolkits and libraries that are beyond the scope of this book.

As you will see, some topics in Chapter 1 are covered more lightly than others, and there are several reasons for doing so. First, this book is not an all-encompassing tome with in-depth discussion of all the aspects of jQuery, CSS3, and HTML5. Second, some aspects of HTML5 (such as WebSockets) appeal to a specialized audience, which does not fully overlap with the purpose of a primer. Third, jQuery provides a layer of abstraction over some of the more advanced HTML5 technologies, and that material is covered in a later chapter after you learn about jQuery. Given the title of this book, it makes more sense to show you “the jQuery way” of working with these technologies. Fourth, the size of this book affects its cost, and reducing duplication of material is one way to manage the selling price of this book.

In any case, whenever you want acquire more in-depth knowledge of HTML5 that is beyond the scope of this book, you can find online tutorials that delve more deeply into the facets of HTML5.

TERMINOLOGY IN THIS BOOK



Although this book makes every attempt to be consistent, there are times when terminology is not 100% correct. For example, WebKit is an engine and not a browser. Therefore, “WebKit-based browser” is correct, whereas “WebKit browser” is incorrect, but you will see both used (even though only the former is technically correct). Second, you will see “HTML Web page” and “HTML page” used interchangeably. Third, sometimes references to HTML elements do not specify “HTML,” so you will see “ <p> element” and “HTML <p> element” (as well as other HTML elements) in the discussion that precedes or follows a code sample.

Some lines of code are longer than the lines of text in this book. Whenever you see a [image: image] symbol in the code, the line immediately following it is a continuation that should be on the same line in your actual code. The code snippets on the companion DVD contain the code in the correct lines for use.

Please keep the preceding points in mind, and that way there won’t be any confusion as you read this book.

O. Campesato
February, 2013
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CHAPTER 1

NEW FEATURES IN HTML5

In this chapter, you will learn about several HTML5 topics, such as HTML5-specific elements (semantic markup, audio, and video), HTML5 Forms, HTML5 localStorage, and HTML5 databases. Various other HTML5 technologies are intentionally deferred until Chapter 10, which follows the jQuery and jQuery Mobile chapters. Consequently, we can present jQuery (and related plugins) alongside the HTML5 technologies that are discussed in Chapter 10, and so the code samples will make more sense after you have read the jQuery material.

In this chapter, there is also a code sample that appears in several places (with different HTML5 features) which involves creating a list of words in English with their counterparts in various languages. The first version of this code sample uses an HTML5 Form, and a subsequent version incorporates HTML5 localStorage. We will use simple CSS3 selectors because they will make the HTML5 Web page more vivid and appealing than its counterpart that does not use CSS selectors. This involves a bit of “forward referencing” in the sense that the code sample uses some CSS3 functionality before it has been introduced to you. However, you can easily return to this code sample after you have read the information about the CSS3 functionality in a subsequent chapter. In Chapters 2, 3, and 4 we will delve into the details of CSS3 selectors that can create more sophisticated effects.

If you are new to HTML5, keep in mind that some of its features can vary considerably in terms of the complexity of their associated Application Programming Interfaces (APIs). To illustrate this point: the localStorage APIs are straightforward (as you would expect of APIs that manage name/value pairs), and they are much simpler than the HTML5 Drag And Drop APIs. Consequently, Chapter 1 attempts to provide information about several less complex (but still useful) HTML5-related technologies that you are likely to face as a Web developer, and after you have read the first nine chapters, you will be in a better position to handle various HTML5 features that are discussed in Chapter 10 and beyond.

HTML5 AND VARIOUS WORKING GROUPS



The W3C (World Wide Web Consortium), the WHATWG (Web Hypertext Application Technology Working Group), and the DAP (Device APIs Working Group) are organizations that provide the specifications and APIs for HTML5 and mobile devices that are covered in this book.

The W3C is an international community for various groups to work together in order to develop Web standards. The W3C is led by Web inventor Tim Berners-Lee and CEO Jeffrey Jaffe, and its homepage is here:

http://www.w3.org

Every proposal submitted to the W3C undergoes the following sequence in order to become a W3C Recommendation:

•  Working Draft (WD)

•  Candidate Recommendation (CR)

•  Proposed Recommendation (PR)

•  W3C Recommendation (REC)

•  Later revisions

The HTML5-related technologies that have been submitted to the W3C are in different stages of the W3C “evaluation” process. The following link contains a diagram that provides a succinct visual display of HTML5 technologies and their status in December, 2011:

http://en.wikipedia.org/wiki/File:HTML5-APIs-and-related-technologies-by-Sergey-Mavrody.png

If you want to find the most recent status updates, the following link provides a list of HTML5 APIs and their status:

http://www.w3.org/TR/

Click on the link “JavaScript APIs” in the preceding Web site, or simply navigate to this URL, which shows you the most recent status of HTML5 APIs:

http://www.w3.org/TR/#tr_Javascript_APIs

The WHATWG focuses primarily on the development of HTML and APIs needed for Web applications. The WHATWG was founded in 2004 by employees of Apple, the Mozilla Foundation, and Opera Software. The WHATWG’s main focus is the HTML standard, which also includes Web Workers, Web Storage, the Web Sockets API, and Server-Sent Events. Two links with additional information about the WHATWG:

http://www.whatwg.org/

http://wiki.whatwg.org/wiki/FAQ

HTML5 is a joint effort involving the W3C and the WHATWG. If you enjoy reading proposals, you will find links for various W3C Specifications in this chapter and in Chapter 10.

Another group is the Device APIs Working Group, whose mission is to create client-side APIs that enable the development of Web applications and Web widgets that interact with devices services such as calendar, contacts, camera, and so forth. Currently the DAP is actively working on the following specifications:

•  Battery Status API

•  HTML Media Capture

•  Media Capture and Streams (access to getUserMedia)

•  Network Information API

•  Proximity Events

•  Vibration API

•  Web Intents (service discovery)

Additional information about the status of these (and other) DAP specifications is here:

http://www.w3.org/2009/dap/

HTML5 SPECIFICATIONS: W3C OR WHATWG?



According to the W3C specification:

The HTML specification published by the WHATWG is not identical to this specification. The main differences are that the WHATWG version includes features not included in this W3C version: some features have been omitted as they are considered part of future revisions of HTML, not HTML5; and other features are omitted because at the W3C they are published as separate specifications. There are also some minor differences. For an exact list of differences, please see the WHATWG specification.

In essence, the WHATWG has the master specification, which the W3C HTML Working Group takes as the foundation for the “official” specification. The W3C synchronizes its work with the WHATWG, mostly reformatting to match its publication style (including breaking it into sub-specifications).

The exact list of changes in the introduction to the WHATWG form of the specification is here:

http://www.whatwg.org/specs/web-apps/current-work/multipage/introduction.html#introduction

Now that you know a little bit about the groups that are in charge of various specifications, let’s explore some of the facets of HTML5, which is the subject of the next section.

WHAT IS HTML5?



HTML5 currently consists of a mixture of technologies, some of which are formally included in the HTML5 specification and others that are not part of the specification. There are few people who seem to know the “definition” of HTML5, and perhaps that’s why Peter Paul Koch (creator of QuirksMode. org) wryly suggested that “whatever Web technology you’re working on that’s cool right now…that’s HTML5.” As you will discover, HTML5 means different things to different people, so don’t be surprised if you cannot get one consistent “definition” of HTML5 (if only the situation were so simple!).

HTML5 is the latest version of HTML that is designed with a plugin-free architecture that is backward compatible with most features of earlier versions of HTML markup. HTML5 provides a wealth of new features: new tags for audio, video, semantic markup; new input types and validation for forms; local and session storage; support for graphics-based APIs in Canvas; and Server-Sent Events and Web Sockets.

Although CSS3 is not a formal part of HTML5, many people consider it to be an important part of HTML5 Web pages. As you will see in Chapters 2 and 3, CSS3 provides support for rich visual effects, and in Chapter 4, you will learn about some of the powerful new functionality in CSS3 (such as CSS Shaders).

With regard to HTML markup, you have probably seen many Web pages with HTML markup that relies on a combination of HTML <table> elements and HTML <div> elements. Fortunately, the new HTML5 semantic tags provide more meaningful information about the purpose of each section in an HTML5 Web page, which can be discerned much more easily than Web pages written in HTML4. You will see an example of using some of these semantic tags later in this chapter.

One of the exciting aspects of HTML5 is that it’s designed to run on desktop devices as well as mobile devices. In fact, HTML5-based mobile applications offer speed of development and deployment to multiple mobile devices with one code base, which is appealing to developers of mobile applications that do not require intensive computations (such as games) or access to hardware features (such as an accelerometer).

Keep in mind that mobile Web applications sometimes lack support for native application features, such as offline mode, location lookup, file system access, and camera. In addition, Web-based mobile applications do not support several Android-specific features, such as adding ringtones, performing notifications, or changing the wallpaper. However, you can transfer files using the regular Ajax API (XmlHTTPRequest), and File APIs are supported on Android (via JavaScript), with upcoming iOS support:

http://caniuse.com/#feat=fileapi

There is one other point to keep in mind: the specification for HTML 4.01 (the predecessor to HTML5) was introduced in 1999, so HTML5 represents the largest advance in HTML in ten years, and perhaps the inclusion of other technologies was inevitable. There is a great deal of excitement surrounding HTML5, and a major update regarding the specification is scheduled for 2014. Indeed, the enthusiasm for HTML5 may have accelerated the speed with which HTML5 will become a formal specification based on open standards.

Browser Support for HTML5

The WebKit-based browsers (Chrome and Safari), Mozilla Firefox, Opera, and IE10 support many HTML5 features, on desktops as well as mobile devices. In addition to the well-known browsers, there are browsers such as the Dolphin browser and the browser provided by the Tizen OS; in mid-2012, they were the top-ranked browsers in terms of support for HTML5 features.

As you know, this book focuses on WebKit-based browsers, and all code samples have been tested on a Chrome browser on a Macbook. In addition, virtually every code sample in this book can be deployed on at least one of the following devices:

•  An Asus Prime tablet with Android ICS (Ice Cream Sandwich)

•  A Nexus 7 with Android JB (Jelly Bean)

•  An iPad 3 (and possibly an iPad 2 as well)

•  A Sprint Nexus S 4G with Android ICS (or higher)

The only exceptions are the code samples (and associated screenshots) in Chapter 4 that illustrate the most recent features of CSS3 (such as CSS Shaders) that are rendered in a special Chromium build from Adobe that is installed on a Macbook. The download link for this special build is in chapter 4, and you can expect these new CSS3 features to be supported in the near future. In fact, work is already underway on CSS Blending and Compositing:

http://www.webkit.org/blog/2102/last-week-in-webkit-a-new-content-security-policy-api-and-transitioning-from-percentages-to-pixels

WHAT TECHNOLOGIES ARE INCLUDED IN HTML5?



The following list contains a combination of technologies are formally included in the HTML5 specification, as well as several other technologies that are frequently associated with HTML5:

•  Canvas 2D

•  CSS3

•  Drag and Drop (DnD)

•  File API

•  Geolocation

•  Microdata

•  Offline Applications

•  Server-Sent Events (SSE)

•  SVG

•  Web Intents

•  Web Messaging

•  Web Storage

•  Web Sockets

•  Web Workers

There are other technologies that are often associated with HTML5, including WebGL and XHR2 (XmlHTTPRequest Level 2).

Incidentally, the following link contains a diagram that provides a succinct visual display of HTML5 technologies and their status in December, 2011:

http://en.wikipedia.org/wiki/File:HTML5-APIs-and-related-technologies-by-Sergey-Mavrody.png

The preceding link classifies HTML5 technologies as follows:

•  W3C Recommendation

•  Candidate Recommendation

•  Last Call

•  Working Draft

•  Non-W3C Specification

•  Deprecated W3C APIs

Keep in mind that the status of some of these technologies will change, so be sure to visit the link with the details of the W3C specification for each of these technologies in order to find their most recent status. In addition, many of the HTML5 technologies in the preceding diagram are covered in Chapter 10, often with jQuery plugins that provide a layer of abstraction over HTML5 technologies.

DIFFERENCES BETWEEN HTML4 TAGS AND HTML5 TAGS



Broadly speaking, HTML5 differs from earlier versions of HTML in the following ways:

•  Some HTML4.x elements are no longer supported

•  Provides support for new elements

•  Simplifies some existing elements

•  Support for custom attributes

The HTML elements that are not recommended for new work in HTML5 include: <acronym>, <applet>, <basefont>, <big>, <center>, <dir>, <font>, <frame>, <frameset>, <noframes>, <s>, <strike>, <tt>, and <u>.

Some new tags in HTML5: <article>, <aside>, <audio>, <canvas>, <command>, <datalist>, <details>, <dialog>, <embed>, <figure>, <footer>, <header>, <hgroup>, <keygen>, <mark>, <meter>, <nav>, <output>, <progress>, <rp>, <rt>, <ruby>, <section>, <source>, <time>, and <video>.

You are probably already aware of the new HTML5 <audio> tag and HTML5 <video> tag; later in this chapter you’ll see examples of how to use these tags in HTML5 web pages.

One underrated new HTML5 feature is support for custom data attributes, which always have a data- prefix. This support for custom data attributes provides HTML5 markup with some of the functionality that is available in XML, which is the ability to imbue HTML5 markup with application-specific logic. In fact, jQuery Mobile makes very extensive use of custom data attributes, and you will see an example later in this chapter.

USEFUL ONLINE TOOLS FOR HTML5 WEB PAGES



Before delving into the new HTML5 tags that are discussed in this chapter, you need to know about the online tools that can assist in creating well-designed HTML5 Web pages. These tools are available because of one important fact: modern browsers differ in terms of their support for HTML5 features (for desktop browsers and also for mobile browsers). Fortunately, tools such as Modernizr enable you to detect HTML5 feature support in modern browsers using simple JavaScript code.

For your convenience, the list of tools and Web sites in this section are here:

http://www.modernizr.com/

http://yepnopejs.com/

http://www.caniuse.com

http://mobilehtml5.org/

http://www.quirksmode.org/mobile/

http://html5boilerplate.com/

The following subsections contain a brief overview of these tools and how they can be helpful when you design HTML5 Web pages.

Modernizr

Modernizr is a very useful tool for HTML5-related feature detection in various browsers. Its homepage is here:

http://www.modernizr.com/

“Browser sniffing” used to be a popular technique for detecting the browser that you were using to render a particular Web page, but this technique is not as accurate (or as “clean”) due to rapidly changing implementations in browsers (in other words, the logic that you use today might not work in the future). Indeed, the most popular websites that check for HTML5 support use feature detection and not browser sniffing.

At some point you will start using JavaScript in your HTML5 web pages (indeed, you probably do so already), and Modernizr provides a programmatic way to check for many HTML5 and CSS3 features in different browsers.

In order to use Modernizr, include the following code snippet in the <head> element of your Web pages:

[image: image]

The following type of code block illustrates one way that you can use Modernizr in an HTML page:

[image: image]

Navigate to the Modernizr homepage where you can read the documentation, tutorials, and details regarding the set of feature detection.

YepNope.js

You can also use a JavaScript-loading script called yepnope.js (also a part of Modernizr), which is an asynchronous conditional resource loader, such as JavaScript files. Its homepage is here:

http://yepnopejs.com/

Caniuse

The following Web site (“When Can I Use…”) is extremely useful because it provides information regarding support for many HTML5 features in modern browsers:

http://www.caniuse.com

Currently there are two main tabs on this Web site. The first (and default) tab is divided into a number of sections (CSS, HTML5, SVG, JS API, and Other). Each section contains a list of technical items that are hyperlinks to other Web pages that provide detailed information.

The second tab on this Web site is called “tables,” and when you click on this tab you will see a tabular display of information in a set of tables. The columns in each table are modern browsers, and the rows specify features, and the cells in the tables provide the browser version numbers where the specified features are supported.

HTML5 on Mobile

The following Web sites contain information regarding support for HTML5 on mobile devices:

http://mobilehtml5.org/

http://www.quirksmode.org/mobile/

The first Web site contains a set of rows, where each row is an HTML5 feature, and the columns specify various mobile browsers. The cells contain a checkmark whenever an HTML5 feature is supported for a specific browser.

The second Web site contains a comparison of 20 WebKit-based browsers, touch-related support for browsers, and other useful information.

HTML5 BoilerPlate

HTML5 BoilerPlate is another very useful tool that provides default values for HTML5 elements. Its homepage is here:

http://html5boilerplate.com/

According to this Web site, “HTML5 Boilerplate is a professional front-end template that helps you build fast, robust, adaptable, and future-proof Web sites.” This tool provides starting points for HTML, CSS, and JavaScript, and contains several useful videos. You can also integrate this tool with other tools, such as Twitter Bootstrap and 960.css, and you can replace jQuery with a different JavaScript library. It’s well worth your time to visit this Web site to learn about its feature set.

DESIGNING HTML5 WEB PAGES



There are two main perspectives for designing HTML5 Web pages: graceful degradation and progressive enhancement, which use different approaches for Web page design, as discussed briefly in the following sub-sections. HTML5 BoilerPlate is a very useful tool for both approaches.

Graceful Degradation

This technique assumes that the functionality in a Web page is supported across multiple browsers, and in situations where a feature is unavailable in a specific browser, a “fallback” message is sometimes provided. You undoubtedly have seen examples of this technique whereby HTML elements include the text string “this feature is not supported” when the HTML element is not supported. For example, the code samples in this book that contain HTML5 <canvas> elements will always provide such a fallback message.

In generalized terms, graceful degradation prioritizes presentation, whereas progressive enhancement (discussed in the next section) places content at the center. Although this concept is hardly new (in fact, you can find links from 1998 that discuss graceful degradation), it seems to be experiencing a resurgence of interest recently.

Progressive Enhancement

This technique involves a sort of bottom-up approach: start with a core set of features that work across multiple browsers, and then gradually add new functionality. Progressive enhancement makes basic content of a particular Web page accessible to all users; users who have better browsers will have access to an enhanced version of that Web page. Toolkits such as Modern-izr allow you to use progressive enhancement. One point to keep in mind is that progressive enhancement can be more challenging for web pages that make very heavy use of JavaScript for user interaction. Perform an Internet search to find articles that provide additional information about progressive enhancement.

RESPONSIVE DESIGN



Responsive Web design refers to the concept of creating Web sites in such a way that the layout and the elements “adapt” to conform to the device on which the Web site is viewed. In simplified terms, responsive Web design involves the use of media queries, flexible layouts, and flexible images and media.

Ethan Marcotte wrote an excellent article about responsive Web design:

http://www.alistapart.com/articles/responsive-web-design/

A collection of 15 articles that discuss responsive Web design is available here:

http://designwoop.com/2012/03/15-detailed-responsive-web-design-tutorials/

An Internet search will yield a number of additional articles regarding responsive Web design. You can also find numerous jQuery plugins for responsive Web design here:

http://designbeep.com/2012/03/28/38-useful-and-effective-jquery-plugins-for-responsive-web-design/

If you are unfamiliar with jQuery, then the plugins in the preceding link will make more sense after you have read the jQuery chapters in this book.

If you prefer to start with a template for responsive design instead of designing your own “from scratch,” a template is available here:

http://verekia.com/initializr/responsive-template

Finally, a responsive design development kit is Skeleton, which is style-agnostic and also designed to scale well among various devices. Its homepage is here:

http://getskeleton.com/

A SIMPLE HTML5 WEB PAGE



In addition to introducing many new semantic tags, HTML5 has simplified several tags, including the <DOCTYPE> declaration and the attributes lang and charset. Listing 1.1 displays Sample1.html, which is an HTML5 Web page that illustrates the simplified syntax of HTML5.

Listing 1.1 Sample1.html

[image: ]

Listing 1.1 contains an HTML5 <!DOCTYPE> element whose simple structure is very intuitive and easy to remember, especially in comparison to the syntax for an HTML4 <!DOCTYPE> element (try to construct one from memory!). This markup is backward-compatible: it triggers standards mode in all browsers that have standards mode (versus quirks mode).

In addition, the <meta> tag and its attributes lang and charset attributes are simpler than their counterparts in earlier versions of HTML. Note that HTML5 supports the new syntax as well as the earlier syntax, so your existing HTML pages will be recognized in HTML5.

NEW HTML5 ELEMENTS



This section discusses some of the useful new elements in HTML5, which includes semantic-related elements, the <video> element, and the <audio> element. The new types for the <input> element are discussed in the section for HTML5 Forms (later in this chapter). A modest knowledge of the new HTML5 tags is required in order to follow the examples in this book, so you can skim through this section if you do not require extensive knowledge of HTML5 elements.

Semantic Markup HTML5 Elements

HTML5 provides new elements for “semantic markup” that were designed to provide more meaningful structure in your HTML5 Web pages. Some of these new tags are: <section>, <article>, <aside>, <nav>, <header>, <hgroup>, <canvas>, <video>, <audio>, <time>, <figure>, <figcaption>, and ARIA-related tags.

For example, the HTML5 <section> tag can be used as a “container” for a document, whereas the HTML5 <article> tag is well suited for representing the content of newspaper article or a blog post. The HTML5 <header> tag and HTML5 <footer> tag represent the header and footer of an HTML5 <section> tag. The HTML5 <aside> tag contains information that is somewhat related to the primary content of a Web page (similar in nature to a “by the way” type of comment).

The HTML5 <nav> tag supports navigation for a section of a document in a Web page. Other new tags include the HTML5 <dialog> tag for marking up conversations and the HTML5 <figure> tag for associating a caption for videos or graphics (which is useful for search engines).

The semantics of these tags are straightforward, yet there are some subtler aspects that you will learn as you gain experience with HTML5 Web pages.

Article Versus Section: How Are They Used?

The following simple example illustrates the use of the words “article” and “section.” A newspaper can contain multiple sections, and each section can contain multiple articles; furthermore, an article can contain multiple sections. Thus, a section contains articles that in turn contain sections, which is a tag1-contains-tag2-contains-tag1 hierarchical scenario. Obviously this situation can make it more difficult to understand the intended usage of a <section> element and an <article> element in a lengthy and complex HTML Web page that contains many of these elements.

The contents of an HTML5 <article> element are considered ready for syndication, whereas the contents of an HTML5 <section> element that is a child element of an HTML5 <article> element is somewhat comparable to a blog post (but keep in mind that a blog post can be an article, so this analogy is only partially valid). On the other hand, an HTML5 <section> element that contains one or more HTML5 <article> elements is considered “a thematic grouping of content.”

However, you might encounter HTML5 Web pages containing semantic markup elements that are used incorrectly, or you might inadvertently create such pages in your own work. You can consider the possibility of inserting one or more data- attributes to provide more context-specific information that clarifies the intended purpose of the deeply nested HTML elements (recall the days when you had to deal with HTML web pages with “div forests”).

Before you use the <section> and <article> elements for content in an HTML5 Web page, think of the logical relationship of the content in order to determine the structural layout of your HTML5 Web page. If there is any possibility for confusion, it might also be helpful to include a comment section to make it easier for other people to understand the rationale for the layout of your HTML5 Web page.

Why Use Semantic Markup?

There are at least two reasons for using semantic tags in your Web pages. First, semantic tags can help you understand the structure of a Web page and the purpose of a section of markup. Second, the use of semantic tags makes it easier for you to programmatically locate and manage sets of logically similar sections of code (such as <nav> elements, <aside> elements, and so forth). These are several of the more important reasons for using semantic markup, and you can probably think of other reasons as well.

Incidentally, jQuery Mobile uses custom attributes (which always start with the string data-) as a way to embed data that can be accessed programmatically, and to a lesser extent, to “document” different sections of a Web page. Later in this section you will see an example of a jQuery Mobile Web page that uses custom attributes.

A Simple Web Page with Semantic Markup

Listing 1.2 displays the contents of SemanticMarkup1.html that illustrates how to create and manage our data using a WebSQL database.

Listing 1.2 SemanticMarkup1.html
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The <body> tag in Listing 1.2 contains an HTML5 <article> tag that in turn contains two HTML5 <header> tags, where the second HTML5 <header> tag contains an HTML5 <aside>. The next part of Listing 1.2 contains an HTML5 <nav> element with three HTML <a> links for navigation.

Figure 1.1 displays the result of rendering the Web page SemanticMarkup1.html in a Chrome browser.

[image: image]

FIGURE 1.1 An HTML5 Web page with semantic markup in a Chrome browser.

The HTML5 <hgroup> Element

The HTML5 <hgroup> element enables you to “group” together a set of heading-related tags inside an HTML5 <header> element. The HTML5 <hgroup> element must contain at least two of the <h1> through <h6> elements (and nothing else). The purpose of this element is similar to that of a nested outline: it is for grouping a title with one or more subtitles.



	NOTE
	 
	The HTML5 <hgroup> element can only contain <h1> through <h6> elements, whereas an HTML5 <header> element can contain <h1> through <h6> as well as other HTML elements. If you do not need an <hgroup> subtitle or other <header> content, simply use the <h1> through <h6> elements.


The indentation of the tags inside the HTML5 <hgroup> element is displayed in a “local” hierarchical fashion that is distinct from the normal hierarchical display of heading tags.

The following simple code fragment shows you how to use an HTML5 <hgroup> element inside an HTML5 <header> element:

[image: image]

Although the HTML5 <hgroup> element can be useful, it is not a high-priority item in this chapter, so we will not provide a complete code sample, but you can easily copy and paste the preceding code block into an HTML5 Web page and see the results when you launch the Web page in a browser.

Custom Attributes in HTML5

HTML5 supports custom attributes, which effectively enables you to write HTML5 Web pages in which you can store custom data that is private to the Web page or application.

Listing 1.3 displays the contents of the Web page CustomAtributes1. html that illustrates some of the custom attributes that are available in jQuery Mobile.

Listing 1.3 CustomAttributes1.html

[image: ]

Listing 1.3 displays the structure of an HTML5 Web page for jQuery Mobile, but it is incomplete because it does not contain references to any jQuery JavaScript files or CSS stylesheets. The purpose of Listing 1.3 is to shows you the layout of a simple jQuery Mobile page, which in this case consists of one so-called “page view,” along with some of the custom data attributes that are common in jQuery Mobile. We will delve into jQuery Mobile Web pages in greater detail in Chapters 8 and 9.

The HTML5 <audio> Element

The HTML5 <audio> tag is very simple to use, and its syntax looks like this:

[image: image]

The HTML5 <audio> tag supports several attributes, including autoplay (play the audio as soon as it’s ready), controls (displays the play, pause, and volume controls), loop (replays the audio), preload (loads the audio so it’s ready to run on page load), and src (specifies the location of the audio file).

A minimalistic example of how to use the <audio> tag in an HTML5 Web page is illustrated in Listing 1.4, which displays the contents of HTML5Audio1. html.

Listing 1.4 HTML5Audio1.html

[image: ]

Listing 1.4 is very straightforward: boilerplate code and one HTML5 <audio> element that specifies the mp3 audio file Japanese1.mp3, along with audio controls that enable users to replay the audio clip.

Different browsers support different audio file formats; fortunately, the HTML5 <audio> tag supports a <source> element, which in turn provides an src attribute that enables you to specify different file formats, as shown here:

[image: image]

The preceding HTML5 <audio> tag specifies a file in multiple formats, and when you launch a Web page with this tag, your browser will start from the first <source> element in order to find a format that it recognizes and then play the audio file that is specified in the src attribute.

You can also programmatically control the <audio> tag using JavaScript code. Listing 1.5 displays the contents of an HTML5 Web page with an <audio> tag and some error-handling JavaScript code.

Listing 1.5 HTML5Audio2.html

[image: image]

Listing 1.5 contains the JavaScript function ReportError() that is invoked when an error occurs while playing the audio file in this <audio> element:

[image: ]

The ReportError() function contains a switch statement that displays an alert when any of the following errors occurs:

[image: ]

Some interesting audio demos in Google Chrome are here:

http://chromium.googlecode.com/svn/trunk/samples/audio/index.html

If you want to learn more about HTML5 audio features, you can read the W3C audio specification here:

https://dvcs.w3.org/hg/audio/raw-file/tip/webaudio/specification.html

The HTML5 <video> Element

The HTML5 <video> tag can be as minimal as the HTML5 <audio> tag, and its syntax looks like this:

[image: image]

As you might have surmised, you can also include multiple <source> elements in the HTML5 <video> element, as shown here:

[image: image]
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The current HTML5 specification does not specify any video formats whose support is required, but the following video formats are commonly supported in modern browsers:

•  MP4 (MPEG4 files with H.264 video codec and AAC audio codec).

•  Ogg files (with Theodora video codec and Vorbis audio codec) are commonly supported in modern browsers. On mobile devices, the iPhone simulator supports MP4, Android hardware support h.264, and the Android simulator supports Ogg Vorbis.

•  WebM or VP8, which is a royalty-free open audio-video compression format with the .WebM extension (currently has a low adoption rate).

On the mobile side of things, both iOS and Android only support MP4 video.

Listing 1.6 displays the contents of HTML5Video1.html that illustrates how to play a video file in an HTML5 Web page.

Listing 1.6 HTML5Video1.html

[image: ]

Listing 1.6 contains some boilerplate code, along with an HTML5 <video> element whose attributes are similar to the HTML5 <audio> element. Note that the HTML5 <video> element in Listing 1.6 specifies two <source> elements whose src attribute references the same video file, but in two different formats. Browsers handle an HTML5 <video> element in a similar fashion as an HTML5 <audio> element: when you launch an HTML5 Web page with an HTML5 <video> element in a browser, your browser will play the first video whose format is recognized by the browser.


	NOTE

	You need to provide a video file for Listing 1.6 in order to see the video functionality.



In a previous section, you saw how to use JavaScript to bind to audio elements, and you can do the same thing with video elements (and also include a custom progress bar).

Listing 1.7 displays the contents of HTML5Video2.html that illustrates how to play a video file in an HTML5 Web page that contains error-handling code in JavaScript.

Listing 1.7 HTML5Video2.html
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Listing 1.7 contains a JavaScript init() method that is executed when the Web page is loaded into a browser. This method contains JavaScript code that handles the play and pause events for the video element, as shown here:

[image: image]

Listing 1.7 also contains boilerplate code and an HTML5 <video> element that specifies a video file and also video controls that users can use to control the video, as shown here:

[image: ]

As you can see, the CSS selectors playing and paused are currently empty; their contents would contain properties that perform your styling effects.

	NOTE

	You need to provide a video file for Listing 1.7 in order to see the video functionality.



A useful link with information about the status of HTML5 video and a link to an interesting Web site for HTML5 video support are here:

http://www.longtailvideo.com/html5/

http://videojs.com/

The HTML <video> element also supports the canPlayType() method that enables you to determine programmatically how likely your browser can play different video types. This method returns “probably,” “maybe,” or an empty string.

Listing 1.8 displays the contents of HTML5Video3.html that illustrates how to check browser support for different video types.

Listing 1.8 HTML5Video3.html
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Listing 1.8 contains a JavaScript array videoTypes that specifies information about various video formats, and the first entry is the most detailed information. The JavaScript function init() is invoked when the Web page is loaded into a browser, and it contains a loop that iterates through the array of video formats and checks which ones are supported by your browser.

If you launch a Chrome browser (version 19 or higher) on a Macbook, you will see the following output in the console:

[image: image]

Notice that the first line specifies the codecs. The browser has determined that it can probably play the given video type, whereas the second line is “maybe” because the codecs are not specified.

Popcorn.js: HTML5 Media Framework

Popcorn.js is part of the Mozilla Popcorn project. It is a JavaScript-based HTML5 media framework for creating time-based interactive media. The Popcorn.js homepage and the download link are here:

http://popcornjs.org

http://popcornjs.org/download

Popcorn.js consists of a core JavaScript library (available as a separate download) and plugins. You can also create a customized download of Popcorn.js, along with minified and debug versions. Navigate to the homepage for additional information, as well as documentation and a video with a demonstration of Popcorn.js.

HTML5 <video> and Web Camera Support

You can use the HTML5 <video> tag for real-time camera support. This functionality is already available in Opera (see the link below). As this book goes to print, this functionality has appeared in the Chrome “nightly” builds, which is accessible via the getUserMedia() API.

For other useful information regarding HTML5 video, visit this Web site:

http://html5video.org/

Listing 1.9 displays the contents of WebCamera1.html. It illustrates how to activate a camera in a browser (currently this works only in Opera).

Listing 1.9 WebCamera1.html
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Listing 1.9 checks for the presence of navigator.getUserMedia, and if it does exist, then an invocation of the getUserMedia() method searches for the HTML5 <video> tag and provides both success and failure JavaScript callback functions, as shown here:

[image: ]

An Opera build that provides web camera support for Linux, Mac, Windows, and Android is available for download here:

http://dev.opera.com/articles/view/labs-more-fun-using-the-web-with-getusermedia-and-native-pages/

The next section discusses HTML5 forms. You will see the first version of Form1.html that allows users to keep track of a set of words and their translations in multiple languages.

HTML5 FORMS



The HTML5 Form element supports new elements, and the input-related elements can display suitable “prompts” for the type of input data that is expected. Some of these new element types can display the appropriate keyboard input for various input types when they are part of an HTML5 Web page that is rendered on a mobile device. For example, an e-mail input type and a URL input type display different keyboards that simplify the process of entering the appropriately formatted information. Note that there are no voice-enabled input tags.

New Input Types

The new HTML5 Form input types include: color, date, email, month, datetime, datetime-local, number, range, search, tel, time, url, and week. The new input types are named after the functionality that they provide: an e-mail type is for e-mail addresses, a number type is for numbers, a search type is for search fields, and so forth. The HTML5 Form in Listing 1.9 that is shown later in this chapter shows you how to use some of these new input types (and new attributes as well).

An excellent Web site with information regarding the HTML5 Form element is here:

http://www.wufoo.com/html5/

The HTML5 Web page in this section enables users to enter new words in the input fields that are part of a Form element. This version addresses some of the UI aspects of the HTML5 Form, including some simple CSS3 selectors that we will use to style various HTML5 elements in this HTML5 Web page. The second iteration of this Form-based example shows you how to use localStorage in order to persist the contents of your dictionary. The third iteration illustrates how we can use indexedDB (instead of localStorage) to store the contents of our dictionary in a database in an HTML5-compliant browser. In addition to creating new entries, we will be able to delete or update existing entries, and search for specific words in our dictionary.

New Attributes

This section briefly discusses some of the useful new attributes that are available for HTML5 <input> elements.

The autocomplete attribute: specify a value of on when you want to save the value that is entered in a field (the other value is off).

The autofocus attribute: specify this attribute for an element that will receive the focus after a Web page is loaded into a browser.

The novalidate attribute: specify this attribute for <form> elements that do not require validation.

The placeholder attribute specifies a string that is displayed in an input field:
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The required attribute makes the associated field mandatory:

[image: ]

The pattern attribute supports a regular expression that is used to validate the data that is entered in the associated field. For example, the expression \d{3} (which is available in many programming languages) specifies a pattern of three digits, each of which is between 0 and 9.

The form attribute associates an element with a form, and the value that you provide must match the id attribute of the Form element.

The list attribute associates the element with a <datalist> element to display a list (such as a menu) of possible values for the element, and the value provided must be the id attribute of the <datalist> element.

A Simple HTML5 Form Example

Listing 1.10 displays the contents of HTML5Form1.html, which illustrates how to specify several of the new HTML5 input types and attributes.

Listing 1.10 HTML5Form1.html

[image: ]

Listing 1.10 contains an HTML Form element with several HTML <input> elements, four of which specify the required attribute, which means that those <input> elements require users to enter a value. These same <input> elements specify a placeholder attribute, along with a text string for this attribute; this text string is displayed when the Web page is rendered. In essence, the placeholder attribute acts as a “hint” for the type of string or pattern that users need to provide for the <input> element.

In Listing 1.10, the first <input> element displays the placeholder string Name, and no validation is performed other than ensuring that this field is non-empty:
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However, the second <input> element displays the placeholder string email@foo.com. Validation is performed, which means that users must provide an e-mail string that has the correct format:

[image: ]

Figure 1.2 displays the result of rendering the HTML5 Web page HTML-5Form1.html in landscape mode on an Android ICS tablet.

[image: ]

FIGURE 1.2 An HTML5 Form on an Android ICS tablet.

Listing 1.11 displays the contents of MultiLingualForm1.html, which illustrates how to enter a word in English and its counterpart in Japanese (Romanji), Italian, Spanish, and French.

Listing 1.11 MultiLingualForm1.html

[image: image]

Listing 1.11 is a basic HTML5 Form containing a set of <div> elements, each of which contains an <input> element (with a corresponding <label> element) of type text that enable users to enter words in English, Japanese, Spanish, French, and Italian. Note that no validation is performed, which means that users can enter misspelled words and words for the wrong language. There is one <input> element of type submit that enables users to submit the form, but currently nothing is actually done with the users’ words.

Figure 1.3 displays the result of rendering MultiLingualForm1.html in landscape mode on a Sprint Nexus S 4G smartphone with Android ICS.
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FIGURE 1.3 An HTML5 Form on a Sprint Nexus S 4G with Android ICS.

As you can see, the form in Figure 1.3 is functional, but it’s also bland and uninspiring for users. Fortunately, we can use simple CSS3 selectors to style this web page in order to make it much more interesting, as shown in the next section.

The HTML5 FormData Object

The HTML5 FormData object can be programmatically instantiated and populated with data, and then submitted via XHR2 (XmlHTTPRequest Level 2), as shown here:

[image: image]

In Chapter 10, you will see a more detailed example of how to use HTML5 FormData and XHR2.

Now that you know how to create an HTML5 Form that handles data input, you’re ready for the next code sample, which demonstrates how to create an HTML5 Form that manages that input data using HTML5 online localStorage.

USING HTML5 WEB STORAGE



The essence of HTML5 Web Storage is that it provides a very simple way to store key/value pairs, along with a set of APIs for managing your data. In addition to storing simple key/value pairs, you can create a value string consisting of a JSON expression that contains a set of name/value pairs. You can serialize the JSON data before storing it in Web Storage, and then deserialize that JSON data whenever you retrieve it from Web Storage.

Although there is no query language for localStorage, you can determine the number of keys in localStorage through localstorage.length, and you can use regular expressions to select the appropriate keys as you iterate through the items in localStorage. As a simple example, the following code block iterates through the keys in localStorage and checks for the values that start with the string Emp:
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In addition to storing strings in Web Storage, you can also store JSON data, as shown here:

http://www.codeproject.com/Articles/361428/HTML5-Web-Storage

The advantage of HTML5 Web Storage (both local and session) is the simplicity of the APIs. The disadvantages of HTML5 Web Storage include:

1.  An initial platform-specific limit for data.

2.  No transactional support.

3.  No query language for accessing structured data.

Each browser has its own mechanism for increasing the amount of available storage after the initial limit is exceeded.

HTML5 Web Storage versus IndexedDB

The first advantage of IndexedDB over HTML5 Web Storage is its capacity: IndexedDB has a larger limit (50MB quota in Firefox 4+), and when that limit is exceeded, Firefox prompts the user for permission to increase the maximum size. The manner in which the quota is increased depends on the browser (for desktops and mobile devices), so you need to look into the details for each browser if you are writing a cross-browser application.

The choice between Web Storage and IndexedDB depends on the complexity of your data and the requirements for your application.

Later in this chapter, you will see an example of using IndexedDB. Its advantages and disadvantages are the opposite of the first two advantages of HTML5 Web Storage that are listed in a previous section.

HTML5 Web Storage versus Cookies

An HTTP cookie is a set of key/value pairs that is used to communicate with a web server. Cookies are included in an HTTP request header, provided that the cookie data is still valid and the requested domain and path also match the original cookie domain and path. Although cookies are convenient, they do have some drawbacks, such as their size and count (typically 4K bytes and 300 cookies), performance, and security.

localStorage and sessionStorage are intended to provide support for storing a larger amount of data (megabytes instead of kilobytes), storing data beyond a current session, and also support for transactions that occur in multiple browser windows simultaneously, all of which makes HTML5 Web Storage a more powerful technology than cookies.

HTML5 Web Storage and Security

The APIs are subject to the “same origin” policy, in the same way that security is defined for the XMLHTTPRequest object. Consequently, do not use localStorage on a shared domain, because every Web page on that domain can access your stored data. By default, your locally stored data is not shared among subdomains.

More information about the “same origin” policy is here:

https://developer.mozilla.org/en/Same_origin_policy_for_JavaScript

Now that you have a basic understanding of localStorage, the next section contains a code sample that illustrates how to store text strings (consisting of concatenated words) in localStorage.

AN EXAMPLE OF HTML5 LOCALSTORAGE



The example in this section uses localStorage so that we can persist the data in the multilingual dictionary. If you decide to replace localStorage with session storage, the data will be available only for the current browser session (hence the name “session storage”).

Listing 1.12 displays the contents of MultiLingualForm2.html, which illustrates how to create and manage our data in localStorage.

Listing 1.12 MultiLingualForm2.html
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Listing 1.12 contains the JavaScript functions for handling associated functionality. Whenever a new row is added, the JavaScript function addWord() performs a concatenation of the words in that row, with a semi-colon (“:”) as the delimiter between words, as shown here:

[image: image]

Next, the concatenated string is stored as part of a “dictionary” in localStorage in a try/catch block with the following line of code:
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Keep in mind that the preceding code snippet is equivalent to this snippet: localStorage[”eat”] = “eat:taberu:comer:manger:mangiare”;

Conversely, when the words are retrieved from the dictionary, the JavaScript function displayItem() will “split” each concatenated string into the words that are stored in the concatenated string, and then the individual words are displayed in the corresponding language field.

The JavaScript function displayitem() displays a word in each input field for each of the specified languages. The JavaScript functions clearFields() and clearLocalstorage() remove the data from the input fields and from the dictionary in localStorage.

Note that each time the HTML page is loaded, the populateDropDown-List() function is invoked, which creates some test data (via the JavaScript function createTestData() ) and then populates the drop-down list with the words that are in the dictionary in localStorage, as shown here:

[image: image]

Finally, the JavaScript function removeItemsFromDropDownList() removes the data from the drop-down list with this line of code:
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Listing 1.13 MultiLingualForm2.css

[image: ]

Listing 1.13 displays CSS3 selectors for four HTML elements: fieldset, label, input, and the submit button. The selectors specify attributes such as the border, width, padding, and rounded corners for the corresponding HTML elements. For example, the CSS3 selector for the HTML <label> element specifies yellow (#FF0) for the background and a border-radius of six pixels, as shown here:

[image: image]

Similar comments apply to the other CSS selectors in Listing 1.12, whose content is similar to the CSS selector for the <label> element.

Figure 1.4 displays the rendered HTML5 Web page MultiLingualForm2. html. This page is much more vivid than Figure 1.3, which does not contain any CSS3 selectors.
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FIGURE 1.4 An HTML5 Form with CSS3 on a Sprint Nexus S 4G with Android ICS.

The example in the next section also uses an HTML5 Form that handles data input, but this time the data will be stored in an HTML5 database instead of online localStorage.

LocalStorage and iOS 5.1

Unfortunately, iOS 5.1 treats localStorage as “transient” data, which means that on iOS 5.1 devices, data in localStorage can be disposed when storage space is low:

http://www.infoworld.com/d/mobile-technology/new-ipad-complicates-life-html5-developers-190266

By the time this book goes to print, this issue will probably be resolved.

Storing Images in localStorage

In addition to storing simple text strings in HTML5 localStorage, you can also store images and files. You can find some useful information and code samples here:

https://hacks.mozilla.org/2012/02/saving-images-and-files-in-localstorage/

You can get the complete code for the preceding article from Github:

https://github.com/robnyman/robnyman.github.com/tree/master/html5demos/localstorage

Note that it’s better to store images in IndexedDB because of size limitations for localStorage.

HTML5 WEB DATABASES



In addition to using Web Storage for storing data, there are two databases that provide more robust functionality. The database that is actively being developed is IndexedDB, which has not been fully implemented in all modern browsers as this book goes to print.

Another database is WebSQL, but development on this database was discontinued in November 2010. However, if you have a Web application that uses WebSQL, the following article provides useful information to help you migrate to IndexedDB:

http://www.html5rocks.com/en/tutorials/webdatabase/websql-indexeddb/

There are various open source projects available that provide database features for Web applications. For example, html5sql is a JavaScript module that focuses on sequential processing of SQL statements in a transaction:

http://html5sql.com/

With html5sql you can process SQL as a single-statement string, as an array of strings or objects, or from a separate file that contains SQL statements.

Another open source project is the JavaScript database TaffyDB. Its homepage is here:

http://taffydb.com/

This open source project includes features such as update and insert, along with cross-browser support, and the ability to extend the database with your own functions. In addition, TaffyDB is compatible with multiple toolkits, such as jQuery, YUI, and Dojo.

The next section introduces you to IndexedDB and shows you how to store text strings in an IndexedDB database.

USING AN HTML5 INDEXEDDB DATABASE



In this section, we will use an IndexedDB database to store the data in our multilingual dictionary. IndexedDB supports SQLITE syntax, which may be familiar to you.

Listing 1.14 displays selected portions of the contents of the HTML5 Web page MultiLingualForm2DB1.html, which illustrates how to create and manage our data using an IndexedDB database. Note that Listing 1.14 is available in its entirety on the DVD.
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Listing 1.14 MultiLingualForm2DB1.html

[image: image]

The preceding code block created an IndexedDB database called MultiLingual1, and also checks for the existence of indexedDB using various browser-specific prefixes, after which the code defines the onerror() JavaScript function.

[image: ]

The preceding code block defines the open() JavaScript function that opens our database MultiLingual1 that will contain our multilingual information. Version checking is also performed so that we have the flexibility of creating different versions of our database.

[image: image]

The preceding block of code contains almost the same code as the corresponding function in Listing 1.12, with the exception of the line of code in bold, which shows you how straightforward it is to add a new row to our IndexedDB multilingual dictionary.

[image: image]

The preceding block of code shows you how to delete a row in a transaction-oriented manner from an IndexedDB database, where the id represents the row that we want to delete from the database.

Note that only the storage functionality has changed in Listing 1.14, and that when you launch this Web page, it will look identical to Figure 1.4.

STORING TWITTER TWEETS IN A WEB DATABASE



Remy Sharp created an open source project that uses Web database APIs to store Twitter tweets. You can fork his code project here:

http://html5demos.com/database

Instead of displaying the code for Remy’s project, this section will provide some screenshots in Google Chrome, which in turn can be helpful when you are debugging JavaScript code in your applications.

Navigate to the preceding Web page and right-click on the screen, and after a few moments you will see the Chrome console. Now select Resources > html5demos > tweets and after dragging the horizontal panel separator up slightly, you will see something similar to Figure 1.5.
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FIGURE 1.5 Remy Sharp’s Twitter database.

Now select Resources > html5demos and to the right of the “>” prompt in the middle of the screen, type the following SQL command:

[image: image]

After a few moments you will see a set of data rendered in the console (with the exception of any new tweets that have been added to localStorage). The nice thing about this functionality is that you can invoke whatever SQL commands that you need in order to view different aspects of the data in the database.

You can also view the contents of the JavaScript file tweet.js in the Chrome console by navigating via the path that is shown in Figure 1.6.

[image: ]

FIGURE 1.6 Remy Sharp’s tweet.js source code.

WEB DATABASE AND MOBILE DEVICES



You can try to use the same techniques for mobile applications that you use for web applications, but you will encounter similar constraints in both environments. Although you can use native code to access a database, the solution will be specific to each type of device. The choice that you make depends on the requirements of your application.

One cross-platform solution is to use CouchDB Mobile, which is the mobile version of CouchDB. Another mobile-based alternative is Touch-DB, which is a lightweight database engine that is compatible with Apache CouchDB. The creator of TouchDB makes the analogy that “if CouchDB is MySQL, then TouchDB is SQLite.” An Android port and an iOS port of TouchDB are available here:

https://github.com/couchbaselabs/TouchDB-Android

https://github.com/couchbaselabs/TouchDB-iOS

PERFORMANCE, DEBUGGING, AND TESTING TOOLS



Several excellent performance and debugging tools are available, and this section briefly mentions several of these tools:

•  Blaze (mobile Web sites)

•  Chrome Speed Tracer

•  Page Speed

•  WEINRE

•  YSlow

Before we discuss these tools, remember that the code samples in this book are for WebKit-based browsers, and in case you haven’t already done so, you ought to familiarize yourself with the Web Inspector, which is built into Chrome and Safari. Whenever you navigate to a Web page, right-click on that Web page and you can view details about the Web page that you have launched.

For example, Figure 1.7 shows you what you will see if you launch the HTML5 Web page HTML5Video1.html (displayed in Listing 1.6) in a Chrome browser, right-click on the page, and then click on “Resources.”
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FIGURE 1.7 An example of Chrome’s Web Inspector.

The Web Inspector is a very useful tool, and it’s well worth your time to familiar yourself with its features. A Wiki page with useful information about Web Inspector is here:

http://trac.webkit.org/wiki/WebInspector

Blaze

Blaze provides test results for the performance of a mobile Web site, which includes overall load time as well as load times for individual pages. Blaze supports multiple mobile devices, including iPhone, iPad 2 (but not iPad 3), and devices with Android 2.2/2.3/3.0 (but no support yet for Android ICS).

Navigate to the following URL and follow the instructions:

http://www.blaze.io/mobile/

Chrome Speed Tracer

Chrome Speed Tracer is an open source project that assists you in identifying performance bottlenecks in your Web applications. Its homepage is here:

https://developers.google.com/web-toolkit/speedtracer/

Speed Tracer performs low-level instrumentation, and after performing an analysis, the results are displayed in a visually oriented fashion. Speed Tracer is currently available as a Chrome extension and works on its supported platforms (Windows and Linux).

PageSpeed

PageSpeed is actually a “family” of tools for optimizing the performance of Web pages. Its homepage is here:

https://developers.google.com/speed/pagespeed

The PageSpeed available tools are:

•  PageSpeed browser extensions

•  PageSpeed Insight

•  The mod_pagespeed Apache module

•  PageSpeed Service

The PageSpeed browser extensions are available for Chrome and Firefox, help you improve the performance of your Web pages.

PageSpeed Insights is a Web-based tool that analyzes pages in any browser, without downloading an extension. The mod_pagespeed Apache module automatically rewrites pages and resources to improve their performance. Finally, PageSpeed Service is an online service that speeds up loading of your Web pages.

You can also use Google PageSpeed to test load time on desktop browsers, and there is also a Web version of Google PageSpeed for analyzing mobile performance. Google PageSpeed ranks a page between 1 and 100, and also provides suggestions for improving the performance of a mobile Web site:

http://pagespeed.googlelabs.com/

WEINRE

WEINRE (pronounced “winery”) is an excellent debugging tool that uses the same UI display as Chrome’s Web Inspector. Its homepage is here:

http://phonegap.github.com/weinre/

WEINRE supports remote debugging, which means that you can see Web pages on mobile devices. You can find YouTube videos, documentation, and discussion groups regarding WEINRE here:

http://www.youtube.com/results?search_query=weinre

http://callback.github.com/callback-weinre

http://groups.google.com/group/weinre

Firebug for Firefox

Firebug is a debugging tool that is an add-on for Firefox. You can install Firebug here:

https://addons.mozilla.org/en-US/firefox/addon/firebug/

There are also simulation tools available, such as the one by Remy Sharp that allows you to simulate motion events on mobile devices. Its homepage is here:

http://remote-tilt.com/

You can use this tool by including one line of JavaScript in your Web pages, after which a pop-up window will appear that enables you to simulate various motion events.

Unfortunately, additional discussion about these tools is beyond the primary scope of this book, but it’s definitely worth learning at least one of them, which will provide you with knowledge that you can use for debugging purposes outside of the code samples this book.

jsconsole

jsconsole is a JavaScript and CoffeeScript Web console that is useful for debugging purposes. This tool (created by Remy Sharp) is available for download here:

https://github.com/remy/jsconsole

You can see examples of the functionality of jsconsole on this Web site: http://jsconsole.com/

Socketbug

Socketbug is a tool created by Peter Schmalfeldt that helps you debug mobile applications. Its homepage is here:

http://socketbug.com/

Socketbug supports iOS Safari, Android Webkit, and Palm WebOS, and you can use any modern browser as your debug console.

Adobe Shadow

Adobe Shadow is a mobile debugging tool by Adobe. Its homepage is here:

http://labs.adobe.com/technologies/shadow/

Adobe Shadow provides a way to test your Web sites on multiple devices simultaneously, which is also appealing if you are interested in responsive design. Adobe Shadow uses WEINRE in order to perform remote DOM inspection on devices, and it currently supports Mac (OS X 10.6 and 10.7) and Windows 7. A four-minute video about Adobe Shadow is here:

http://tv.adobe.com/watch/adobe-technology-sneaks-2012/adobe-shadow

Another useful debugging tool is WebKit Remote Debugging, which has been available since 2011, and is also shipping in iOS and Android. Details are available here:

http://www.webkit.org/blog/1875/announcing-remote-debugging-protocol-v1-0/

ADDITIONAL USEFUL LINKS



A more recent Web site is HTML5 Please, which consists of contributions from well-known industry people:

http://html5please.com

The preceding Web site provides an input field where you can specify HTML5 and CSS3 features to determine if they are ready for use, and also see how to use them.

The W3C provides a free online validation service for HTML web pages, including HTML5 Web pages:

http://validator.w3.org/#validate_by_uri+with_options

The preceding Web site enables you to validate a URL, a file, or direct input of code.

The following Web site provides “boilerplate” templates for HTML5 email input fields (and also templates for CSS and jQuery):

http://favbulous.com/post/848/6-useful-web-development-boilerplates

The following two links are for the HTML5 draft specification and the HTML5 Draft Recommendation (May 2009).

http://www.w3.org/TR/html5/

http://www.whatwg.org/specs/web-apps/current-work/

There is also a “Web developer edition” of the HTML5 specification that is streamlined for readability (without vendor-oriented details) that you can read here:

http://developers.whatwg.org

SUMMARY



This chapter provided an overview of several HTML5-related techniques for managing and persisting user-provided data using HTML5 Forms. In this chapter, you learned how to perform the following:

•  Create HTML5 Web pages

•  Use new semantic markup

•  Use the HTML5 <audio> and <video> elements

•  Create HTML5 Web pages with Web Forms

•  Use simple CSS3 to enhance HTML5 Web pages

•  Save data in a persistent manner to localStorage

•  Save data in a persistent manner to an online database

The next three chapters discuss CSS3-based features (along with examples of combining CSS3 with SVG), and delve into some of the more sophisticated features of CSS3 that can help you create HTML5 Web pages with vivid and interesting visual effects.


CHAPTER 2

INTRODUCTION TO CSS3

This chapter is the first of two chapters devoted entirely to CSS3. A significant amount of CSS3-related content is discussed and usually illustrated in a code sample or in a code block. In some cases concepts are presented without code samples due to space limitations; however, those concepts are included because it’s important for you to be aware of them. Although many CSS3 topics are omitted, you will acquire a working knowledge of various aspects of CSS3.

By necessity, this chapter assumes that you have a moderate understanding of CSS, which means that you know how to set properties in CSS selectors. If you are unfamiliar with CSS selectors, there are many introductory articles available through an Internet search. If you are convinced that CSS operates under confusing and seemingly arcane rules, then it’s probably worth your while to read an online article about CSS box rules, after which you will have a better understanding of the underlying logic of CSS.

The first part of this chapter contains code samples that illustrate how to create shadow effects, how to render rectangles with rounded corners, and how to use linear and radial gradients. The second part covers CSS3 transforms (scale, rotate, skew, and translate), along with code samples that illustrate how to apply transforms to HTML elements and to JPG files.

The third part of this chapter briefly discusses CSS3 Media Queries, which enable you to detect some characteristics of a device, and therefore render an HTML5 Web page based on those properties. You’ll see some examples of using CSS3 Media Queries, such as changing the layout of a Web page based on the orientation of a mobile device. The last portion of this chapter discusses CSS3 Web Fonts, and you will see an example of how to use Web Fonts in an HTML5 Web page.

When you have completed this chapter you will know how to use the CSS3 transform methods translate(), rotate(), skew(), and scale(). This will prepare you for the material in Chapter 3, which contains code samples with additional new CSS3 features (such as 2D/3D animation), as well as an overview of some CSS frameworks.

You can launch the code samples in this chapter in a WebKit-based browser on a desktop or a laptop; you can also view them on mobile devices, provided that you launch them in a browser that supports the CSS3 features that are used in the code samples. For your convenience, many of the code samples in this chapter are accompanied by screenshots of the code samples on a Sprint Nexus S 4G and an Asus Prime Android ICS 10” tablet (both on Android ICS), which enables you to compare those screenshots with the corresponding images that are rendered on WebKit-based browsers on desktops and laptops. In Chapter 13, you will learn the process of creating Android applications that can launch HTML5 Web pages. Don’t forget that the Android apk files are available on the accompanying DVD, and you can launch them on an Android that supports Android ICS (or higher).
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CSS3 SUPPORT AND BROWSER-SPECIFIC PREFIXES FOR CSS3 PROPERTIES



Before we delve into the details of CSS3, there are two important details that you need to know about defining CSS3-based selectors for HTML pages. First, you need to know the CSS3 features that are available in different browsers. One of the best Web sites for determining browser support for CSS3 features is here:

http://caniuse.com/

The preceding link contains tabular information regarding CSS3 support in IE, Firefox, Safari, Chrome, and Opera.

Another highly useful tool that checks for CSS3 feature support is Enhance.js, which tests browsers to determine whether or not they can support a set of essential CSS and JavaScript properties, and then delivers features to those browsers that satisfy the test. You can download Enhance.js here:

http://filamentgroup.com/lab/introducing_enhancejs_smarter_safer_apply_progressive_enhancement/

The second detail that you need to know is that many CSS3 properties currently require browser-specific prefixes in order for them to work correctly. The prefixes –ie–, –moz–, and –o– are for Internet Explorer, Firefox, and Opera, respectively. As an illustration, the following code block shows examples of these prefixes:

[image: image]

In your CSS selectors, specify the attributes with browser-specific prefixes before the “generic” attribute, which serves as a default choice in the event that the browser-specific attributes are not selected. The CSS3 code samples in this book contain WebKit-specific prefixes, which helps us keep the CSS stylesheets manageable in terms of size. If you need CSS stylesheets that work on multiple browsers (for current versions as well as older versions), there are essentially two options available. One option involves manually adding the CSS3 code with all the required browser-specific prefixes, which can be tedious to maintain and also error-prone. Another option is to use CSS toolkits or frameworks (discussed in the next chapter) that can programmatically generate the CSS3 code that contains all browser-specific prefixes.

In 2012, Opera announced its plans to also support the –webkit– prefix for CSS3 properties in addition to the –o— prefix, which is discussed extensively in a blog post by Bruce Lawson (a well-known Opera evangelist):

http://dev.opera.com/articles/view/opera-mobile-emulator-experimental-webkit-prefix-support/

Finally, an extensive list of browser-prefixed CSS properties is here:

http://peter.sh/experiments/vendor-prefixed-css-property-overview/

A QUICK OVERVIEW OF CSS3 FEATURES



CSS3 adopts a modularized approach for extending existing CSS2 functionality as well as supporting new functionality. As such, CSS3 can be logically divided into the following categories:

•  Backgrounds/borders

•  Color

•  Media queries

•  Multi-column layout

•  Selectors

With CSS3 you can create boxes with rounded corners and shadow effects, create rich graphics effects using linear and radial gradients, detect portrait and landscape mode, detect the type of mobile device using media query selectors, and produce multi-column text rendering and formatting.

In addition, CSS3 enables you to define sophisticated node selection rules in selectors using pseudo-classes, first or last child (first-child, last-child, first-of-type, and last-of-type), and also pattern-matching tests for attributes of elements. Several sections in this chapter contain examples of how to create such selection rules.

CSS3 PSEUDO-CLASSES, ATTRIBUTE SELECTION, AND RELATIONAL SYMBOLS



This brief section contains examples of some pseudo-classes, followed by snippets that show you how to select elements based on the relative position of text strings in various attributes of those elements. Although this section focuses on the nth-child() pseudo-class, you will become familiar with various other CSS3 pseudo-classes. In the event that you need to use those pseudo-classes, a link is provided at the end of this section which contains more information and examples that illustrate how to use them.

CSS3 supports an extensive and rich set of pseudo-classes, including nth-child(), along with some of its semantically related “variants,” such as nth-of-type(), nth-first-of-type(), nth-last-of-type(), and nth-last- child().

CSS3 also supports Boolean selectors (which are also pseudo-classes) such as empty, enabled, disabled, and checked, which are very useful for Form-related HTML elements. One other pseudo-class is not(), which returns a set of elements that do not match the selection criteria.

CSS3 uses the meta-characters ^, $, and * (followed by the = symbol) in order to match an initial, terminal, or arbitrary position for a text string. If you are familiar with the Unix utilities grep and sed, as well as the vi text editor, then these meta-characters are very familiar to you.

CSS3 Pseudo-Classes

The CSS3 nth-child() is a very powerful and useful pseudo-class, and it has the following form:
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The following list provides various examples of using the nth-child() pseudo-class in order to match various subsets of child elements of an HTML <div> element (which can be substituted by other HTML elements as well):

[image: ]

The interesting and powerful aspect of the nth-child() pseudo-class is its support for linear expressions of the form an+b, where a is a positive integer and b is a non-negative integer, as shown here (using an HTML5 <div> element):

[image: image]

As you can see in the last example above, if the value of the constant b equals the value of the constant a, the resulting expression “wraps around.” Consequently, the expression nth-child(an) and nth-child(an+a) are equivalent. Hence, you can focus on the “offsets” that are between 0 and a-1 inclusive (if it helps, this behavior is the same as modular arithmetic).

CSS3 Attribute Selection

You can specify CSS3 selectors that match HTML elements (as well as HTML elements based on the value of an attribute of an HTML element) using various regular expressions. For example, the following selector selects img elements whose src attribute starts with the text string Laurie, and then sets the width attribute and the height attribute of the selected img elements to 100px:

[image: image]

The preceding CSS3 selector is useful when you want to set different dimensions to images based on the name of the images (Laurie, Shelly, Steve, and so forth).

The following HTML <img> elements do not match the preceding selector:

[image: image]

The following selector selects HTML img elements whose src attribute ends with the text string jpeg, and then sets the width attribute and the height attribute of the selected img elements to 150px:

[image: image]

The preceding CSS3 selector is useful when you want to set different dimensions to images based on the type of the images (jpg, png, jpeg, and so forth).

The following selector selects HTML img elements whose src attribute contains any occurrence of the text string baby, and then sets the width attribute and the height attribute of the selected HTML img elements to 200px:

[image: image]

The preceding CSS3 selector is useful when you want to set different dimensions to images based on the “classification” of the images (mybaby, yourbaby, babygirl, babyboy, and so forth).

If you want to learn more about patterns (and their descriptions) that you can use in CSS3 selectors, an extensive list is available here:

http://www.w3.org/TR/css3-selectors

CSS3 Relational Symbols

In addition to support for pseudo-classes, CSS3 also introduces the symbols >, +, and ~ in order to specify the type of relationship between elements that will be selected as part of the “result set,” as shown here:

div > p: matches <p> elements that are a child of a <div> element.

div + p: matches one <p> element that follows a <div> element, both of which have the same parent element.

div ~ p: matches all the <p> elements that 1.) are on the same level, 2.) follow a <div> element, and 3.) have the same parent element.

These relational symbols are very useful when you need to process lists of elements, typically in conjunction with user-based selections, in HTML5 Web pages that contain HTML Form elements. Furthermore, you can use the same relational symbols in HTML5 Web pages that contain jQuery and jQuery Mobile code.

This concludes the first part of this chapter. The next section delves into CSS3 graphics-oriented effects, such as rounded corners and shadow effects.

CSS3 SHADOW EFFECTS AND ROUNDED CORNERS



CSS3 shadow effects are useful for creating vivid visual effects with simple selectors. You can use shadow effects for text as well as rectangular regions. CSS3 also enables you to easily render rectangles with rounded corners, so you do not need JPG files in order to create this effect.

Specifying Colors with RGB and HSL

Before we delve into the interesting features of CSS3, you need to know how to represent colors. One method is to use (R,G,B) triples, which represent the Red, Green, and Blue components of a color. For instance, the triples (255,0,0), (255,255,0), and (0,0,255) represent the colors Red, Yellow, and Blue. Other ways of specifying the color include: the hexadecimal triples (FF,0,0) and (FF,0,0); the decimal triple (100%,0,0); or the string #F00.

You can also use (R,G,B,A), where the fourth component specifies the opacity, which is a decimal number between 0 (invisible) to 1 (opaque) inclusive.

However, there is also the HSL (Hue, Saturation, and Luminosity) representation of colors, where the first component is an angle between 0 and 360 ( 0 degrees is north), and the other two components are percentages between 0 and 100. For instance, (0,100%,50%), (120,100%,50%), and (240,100%,50%) represent the colors Red, Green, and Blue, respectively.

The code samples in this book use (R,G,B) and (R,G,B,A) for representing colors, but you can perform an Internet search to obtain more information regarding HSL.

CSS3 and Text Shadow Effects

A shadow effect for text can make a Web page look more vivid and appealing, and many websites look better with shadow effects that are not overpowering for users (unless you specifically need to do so).

Listing 2.1 displays the contents of the HTML5 page TextShadow1.html that illustrate how to render text with a shadow effect, and Listing 2.2 displays the contents of the CSS stylesheet TextShadow1.css that is referenced in Listing 2.1.

Listing 2.1 TextShadow1.html

[image: ]

The code in Listing 2.1 is straightforward: there is a reference to the CSS stylesheet TextShadow1.css that contains two CSS selectors. One selector specifies how to render the HTML <div> element whose id attribute has value text1, and the other selector matches the HTML <div> element whose id attribute is text2. Although the CSS3 rotate() function is included in this example, we’ll defer a more detailed discussion of this function until later in this chapter.

Listing 2.2 TextShadow1.css

[image: image]

[image: image]

The first selector in Listing 2.2 specifies a font-size of 24 and a text-shadow that renders text with a blue background (represented by the hexadecimal value #00f). The attribute text-shadow specifies (from left to right) the x-coordinate, the y-coordinate, the blur radius, and the color of the shadow. The second selector specifies a font-size of 32 and a red shadow background (#f00). The third selector creates a richer visual effect by specifying multiple components in the text-shadow property, which were chosen by experimenting with effects that are possible with different values in the various components.

The final CSS3 selector creates an animation effect whenever users hover over any of the six text strings. The details of the animation will be deferred until later in this chapter.

Figure 2.1 displays the result of matching the selectors in the CSS stylesheet TextShadow1.css with the HTML <div> elements in the HTML page TextShadow1.html. The landscape-mode screenshot is taken from an Android application (based on the code in Listing 2.1 and Listing 2.2) running on a Nexus S 4G (Android ICS) smartphone.

[image: ]

FIGURE 2.1 CSS3 text shadow effects.

CSS3 and Box Shadow Effects

You can also apply a shadow effect to a box that encloses a text string, which can be effective in terms of drawing attention to specific parts of a Web page. However, the same caveat regarding over-use applies to box shadows.

Listing 2.3 displays the contents of the HTML page BoxShadow1.html that renders a box shadow effect, and Listing 2.4 displays the contents of BoxShadow1.css that contains the associated CSS3 selectors.

Listing 2.3 BoxShadow1.html

[image: ]

The code in Listing 2.3 references the CSS stylesheet BoxShadow1.css (instead of TextShadow1.css) that contains three CSS selectors. These selectors specify how to render the HTML <div> elements whose id attribute has value box1, box2, and box3, respectively (and these three HTML <div> elements are defined in BoxShadow1.html).

Listing 2.4 BoxShadow1.css

[image: image]

The first selector in Listing 2.4 specifies the attributes width, height, and font-size, which control the dimensions of the associated HTML <div> element and also the enclosed text string. The next three attributes consist of a Mozilla-specific box-shadow attribute, followed by a WebKit-specific box-shadow property, and finally the “generic” box-shadow attribute.

Figure 2.2 displays a landscape-mode screenshot that is taken from a Nexus S 4G with Android ICS (based on the code in Listing 2.3 and Listing 2.4).

[image: ]

FIGURE 2.2 CSS3 box shadow effect on a Sprint Nexus S 4G with Android ICS.

CSS3 and Rounded Corners

Web developers have waited a long time for rounded corners in CSS, and CSS3 makes it very easy to render boxes with rounded corners.

Listing 2.5 displays the contents of the HTML page RoundedCorners1.html that renders text strings in boxes with rounded corners, and Listing 2.6 displays the CSS file RoundedCorners1.css.

Listing 2.5 RoundedCorners1.html

[image: ]

Listing 2.5 contains a reference to the CSS stylesheet RoundedCornersl.css that contains three CSS selectors that match the elements whose id attribute has values anchor, text1, and text2, respectively. The CSS selectors defined in RoundedCornersl.css create visual effects, and as you will see, the hover pseudo-selector enables you to create animation effects.

Listing 2.6 RoundedCorners1.css

[image: image]

Listing 2.6 contains the selector a.anchor:hover that changes the text color from yellow (#FF0) to blue (#00F) during a two-second interval whenever users hover over any anchor element with their mouse.

The selector a.anchor contains various attributes that specify the dimensions of the box that encloses the text in the <a> element, along with two new pairs of attributes. The first pair specifies the transition attribute (and a WebKit-specific prefix), which we will discuss later in this chapter. The second pair specifies the border-radius attribute (and the WebKit-specific attribute) whose value is 8px, which determines the radius (in pixels) of the rounded corners of the box that encloses the text in the <a> element. The last two selectors are identical to the selectors in Listing 2.1.

Figure 2.3 displays the result of matching the selectors that are defined in the CSS stylesheet RoundedCornersl.css with elements in the HTML page RoundedCorners1.html in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.

[image: ]

FIGURE 2.3 CSS3 rounded corners effect on an Asus Prime tablet with Android ICS.

CSS3 GRADIENTS



CSS3 supports linear gradients and radial gradients, which enable you to create gradient effects that are as visually rich as gradients in other technologies such as SVG. The code samples in this section illustrate how to define linear gradients and radial gradients in CSS3 and then match them to HTML elements.

Linear Gradients

CSS3 linear gradients require you to specify one or more “color stops,” each of which specifies a start color, an end color, and a rendering pattern. WebKit-based browsers support the following syntax to define a linear gradient:

•  A start point

•  An end point

•  A start color using from()

•  Zero or more stop-colors

•  An end color using to()

A start point can be specified as an (x,y) pair of numbers or percentages. For example, the pair (100,25%) specifies the point that is 100 pixels to the right of the origin and 25% of the way down from the top of the pattern. Recall that the origin is located in the upper-left corner of the screen.

Listing 2.7 displays the contents of LinearGradient1.html and Listing 2.8 displays the contents of LinearGradient1.css, which illustrate how to use linear gradients with text strings that are enclosed in <p> elements and an <h3> element.

Listing 2.7 LinearGradient1.css

[image: image]

Listing 2.7 is a simple Web page containing four <p> elements and one <h3> element. Listing 2.7 also references the CSS stylesheet LinearGradient1.css that contains CSS selectors that match the four <p> elements and the <h3> element in Listing 2.7.

Listing 2.8 LinearGradient1.html

[image: image]

[image: image]

The first selector in Listing 2.8 specifies a font-size of 32 for text, a border-radius of 4 (which renders rounded corners), and a linear gradient that varies from white to blue, as shown here:

[image: ]

As you can see, the first selector contains two attributes with a –webkit— prefix and two standard attributes without this prefix. Since the next three selectors in Listing 2.8 are similar to the first selector, we will not discuss their content.

The next CSS selector creates a text outline with a nice shadow effect by rendering the text in white with a thin black shadow, as shown here:

[image: ]

The final portion of Listing 2.8 contains three selectors that affect the rendering of the <h3> element and its embedded <a> element: the h3 selector specifies the width and font size; the h3 selector specifies a linear gradient; and the h3:after selector specifies the text string to display. Other attributes are specified, but these are the main attributes for these selectors.

Figure 2.4 displays the result of matching the selectors in the CSS stylesheet LinearGradient1.css to the HTML page LinearGradient1. html in a landscape-mode screenshot taken from an Android application running on an Asus Prime tablet with Android ICS.

[image: ]

FIGURE 2.4 CSS3 linear gradient effect on an Asus Prime tablet with Android ICS.

Radial Gradients

CSS3 radial gradients are more complex than CSS3 linear gradients, but you can use them to create more complex gradient effects. WebKit-based browsers support the following syntax to define a radial gradient:

•  A start point

•  A start radius

•  An end point

•  An end radius

•  A start color using from()

•  Zero or more stop-colors

•  An end color using to()

Notice that the syntax for a radial gradient is similar to the syntax for a linear gradient, except that you also specify a start radius and an end radius.

Listing 2.9 displays the contents of RadialGradient1.html and Listing 2.10 displays the contents of RadialGradient1.css, which illustrate how to render various circles with radial gradients.

Listing 2.9 RadialGradient1.html

[image: image]

Listing 2.9 contains five HTML <div> elements whose id attribute has value outer, radial1, radial2, radial3, and radial4, respectively. Listing 2.9 also references the CSS stylesheet RadialGradient1.css that contains five CSS selectors that match the five HTML <div> elements.

Listing 2.10 RadialGradient1.css

[image: ]
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The first part of the #radial1 selector in Listing 2.10 contains the attributes width and height that specify the dimensions of a rendered rectangle, and also a position attribute that is similar to the position attribute in the #outer selector.

The #radial1 also contains a background attribute that defines a radial gradient using the –webkit— prefix, as shown here:

[image: image]

The preceding radial gradient specifies the following:

•  A start point of (100, 25%)

•  A start radius of 20

•  An end point of (100, 25%)

•  An end radius of 40

•  A start color of blue

•  An end color of white (#fff)

Notice that the start point and end point are the same, which renders a set of concentric circles that vary from blue to white.

The other four selectors in Listing 2.10 have the same syntax as the first selector, but the rendered radial gradients are significantly different. You can create these (and other) effects by specifying different start points and end points, and by specifying a start radius that is larger than the end radius.

The #radial4 selector creates a “ringed effect” by means of two stop-color attributes, as shown here:

[image: image]

You can add additional color-stop attributes to create more complex radial gradients.

Figure 2.5 displays the result of matching the selectors in the CSS stylesheet RadialGradient1.css to the HTML page RadialGradient1.html in a landscape-mode screenshot taken from an Android application running on an Asus Prime tablet with Android ICS.

[image: ]

FIGURE 2.5 CSS3 radial gradient effect on an Asus Prime tablet with Android ICS.

Online Tools For Creating CSS3 Gradients

Now that you know how to create gradient definitions manually, you may also be happy to know that there are various online tools that can create gradients for you. The tools that are available at the following websites support the creation of visually appealing CSS3 gradient effects:

http://css3please.com

http://www.westciv.com/tools/gradients

http://gradients.glrzad.com

Since these tools provide different sets of options, experiment with each Web site to evaluate which of these tools are best suited for your specific needs. If these tools lack the functionality that you need, perform an Internet search for additional Web sites that create CSS3-based effects.

CSS3 2D TRANSFORMS



In addition to transitions, CSS3 supports four transforms that you can apply to 2D shapes and also to JPG files. The four CSS3 transforms are scale, rotate, skew, and translate. The following sections contain code samples that illustrate how to apply each of these CSS3 transforms to a set of JPG files. The animation effects occur when users hover over any of the JPG files; moreover, you can create “partial” animation effects by moving your mouse quickly between adjacent JPG files.

Zoom In/Out Effects with Scale Transforms

The CSS3 transform attribute allows you to specify the scale() function in order to create zoom in/out effects, and the syntax for the scale() method looks like this:

[image: ]

You can replace someValue with any non-zero number. When someValue is between 0 and 1, you will reduce the size of the 2D shape or JPG file, which creates a “zoom out” effect; values greater than 1 for someValue will increase the size of the 2D shape or JPG file, which creates a “zoom in” effect; and a value of 1 does not perform any changes.

Listing 2.11 displays the contents of Scale1.html and Listing 2.12 displays the contents of Scale1.css, which illustrate how to scale JPG files to create a “hover box” image gallery.

Listing 2.11 Scale1.html

[image: image]

Listing 2.11 references the CSS stylesheet Scale1.css (which contains selectors for creating scaled effects) and four HTML <img> elements that references the JPG files Laurie1.jpeg and Laurie2.jpeg. The remainder of Listing 2.12 is straightforward, with simple boilerplate text and HTML elements.

Listing 2.12 Scale1.css

[image: image]

The img selector in Listing 2.12 contains specifies a transition property that applies a transform effect that occurs during a one-second interval using the ease function, as shown here:

[image: ]

Next, the selector img.scaled specifies a box-shadow property that creates a reddish shadow effect (which you saw earlier in this chapter), as shown here:

[image: image]

Finally, the selector img.scaled:hover specifies a transform attribute that uses the scale() function in order to double the size of the associated JPG file whenever users hover over any of the <img> elements with their mouse, as shown here:

[image: image]

Since the img selector specifies a one-second interval using an ease function, the scaling effect will last for one second. Experiment with different values for the CSS3 scale() function and also different value for the time interval to create the animation effects that suit your needs.

Another point to remember is that you can scale both horizontally and vertically:

[image: image]

Figure 2.6 displays the result of matching the selectors in the CSS stylesheet Scale1.css to the HTML page Scale1.html. The landscape-mode screen-shot is taken from an Android application (based on the code in Listing 2.11 and Listing 2.12) running on a Nexus S 4G smartphone with Android ICS.

[image: image]

FIGURE 2.6 CSS3-based scaling effect on JPG files.

Rotate Transforms

The CSS3 transform attribute allows you to specify the rotate() function in order to create scaling effects, and its syntax looks like this:

[image: ]

You can replace someValue with any number. When someValue is positive, the rotation is clockwise; when someValue is negative, the rotation is counterclockwise; and when someValue is zero, there is no rotation effect. In all cases, the initial position for the rotation effect is the positive horizontal axis.

Listing 2.13 displays the contents of Rotate1.html and Listing 2.14 displays the contents of Rotate1.css, which illustrate how to rotate JPG files in opposite directions.

Listing 2.13 Rotate1.html

[image: image]

Listing 2.13 references the CSS stylesheet Rotate1.css (which contains selectors for creating rotation effects) and an HTML <img> element that references the JPG files Laurie1.jpeg and Laurie2.jpeg. The remainder of Listing 2.13 consists of simple boilerplate text and HTML elements.

Listing 2.14 Rotate1.css

[image: ]

Listing 2.14 contains the img selector that specifies a transition attribute that creates an animation effect during a one-second interval using the ease timing function, as shown here:

[image: ]

Next, the selectors img.imageL and img.imageR contain a property that renders a reddish and bluish background shadow, respectively.

The selector img.imageL:hover specifies a transform attribute that performs a counterclockwise scaling effect (doubling the original size) and a rotation effect (45 degrees counterclockwise) whenever users hover over the <img> element with their mouse, as shown here:

[image: ]

The selector img.imageR:hover is similar, except that it performs a clockwise rotation of 360 degrees.

Figure 2.7 displays the result of matching the selectors in the CSS stylesheet Rotate1.css to the elements in the HTML page Rotate1.html. The landscape-mode screenshot is taken from an Android application (based on the code in Listing 2.13 and Listing 2.14) running on a Nexus S 4G smart-phone with Android ICS.
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FIGURE 2.7 CSS3-based rotation effects on JPG files.

Skew Transforms

The CSS3 transform attribute allows you to specify the skew() function in order to create skewing effects, and its syntax looks like this: skew(xAngle, yAngle);

You can replace xAngle and yAngle with any number. When xAngle and yAngle are positive, the skew effect is clockwise; when xAngle and yAngle are negative, the skew effect is counterclockwise; and when xAngle and yAngle are zero, there is no skew effect. In all cases, the initial position for the skew effect is the positive horizontal axis.

Listing 2.15 displays the contents of Skew1.html and Listing 2.16 displays the contents of Skew1.css, which illustrate how to skew a JPG file.

Listing 2.15 Skew1.html

[image: image]

Listing 2.15 references the CSS stylesheet Skew1.css (which contains selectors for creating skew effects) and an <img> element that references the JPG files Laurie1.jpeg and Laurie2.jpeg. The remainder of Listing 2.15 consists of simple boilerplate text and HTML elements.

Listing 2.16 Skew1.css

[image: ]
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Listing 2.16 contains the img selector and specifies a transition attribute that creates an animation effect during a one-second interval using the ease timing function, as shown here:

[image: image]

The four selectors img.skewed1, img.skewed2, img.skewed3, and img. skewed4 create background shadow effects with darker shades of red, yellow, green, and blue, respectively (all of which you have seen in earlier code samples).

The selector img.skewed1:hover specifies a transform attribute that performs a skew effect whenever users hover over the first <img> element with their mouse, as shown here:

[image: ]
 
The other three CSS3 selectors also use a combination of the CSS functions skew() and scale()to create distinct visual effects. Notice that the fourth hover selector also sets the opacity property to 0.5, which takes place in parallel with the other effects in this selector.

Figure 2.8 displays the result of matching the selectors in the CSS stylesheet Skew1.css to the elements in the HTML page Skew1.html. The landscape-mode screenshot is taken from an Android application (based on the code in Listing 2.15 and Listing 2.16) running on a Nexus S 4G smart-phone with Android ICS.
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FIGURE 2.8 CSS3-based skew effects on JPG files.

Translate Transforms

The CSS3 transform attribute allows you to specify the translate() function in order to create an effect that involves a horizontal and/or vertical “shift” of an element, and its syntax looks like this: translate(xDirection, yDirection);

The translation is in relation to the origin, which is the upper-left corner of the screen. Thus, positive values for xDirection and yDirection produce a shift toward the right and a shift downward, respectively, whereas negative values for xDirection and yDirection produce a shift toward the left and a shift upward; zero values for xDirection and yDirection do not cause any translation effect.

Listing 2.17 displays the contents of Translate1.html and Listing 2.18 displays the contents of Translate1.css, which illustrate how to apply a translation effect to a JPG file.

Listing 2.17 Translate1.html

[image: ]

Listing 2.17 references the CSS stylesheet Translate1.css (which contains selectors for creating translation effects) and an <img> element that references the JPG files Laurie1.jpeg and Laurie2.jpeg. The remainder of Listing 2.17 consists of straightforward boilerplate text and HTML elements.

Listing 2.18 Translate1.css

[image: image]

[image: image]

Listing 2.17 contains the img selector and specifies a transform effect during a one-second interval using the ease timing function, as shown here:

[image: ]

The four selectors img.trans1, img.trans2, img.trans3, and img.trans4 create background shadow effects with darker shades of red, yellow, green, and blue, respectively, just as you saw in the previous section.

The selector img.trans1:hover specifies a transform attribute that performs a scale effect and a translation effect whenever users hover over the first <img> element with their mouse, as shown here:

[image: image]

The other three selectors contain similar code involving a combination of a translate and a scaling effect, each of which creates a distinct visual effect.

Figure 2.9 displays the result of matching the selectors defined in the CSS3 stylesheet Translate1.css to the elements in the HTML page Translate1.html. The landscape-mode screenshot is taken from an Android application (based on the code in Listing 2.17 and Listing 2.18) running on a Nexus S 4G smartphone with Android ICS.
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FIGURE 2.9 JPG files with CSS3 scale and translate effects.

CSS3 MEDIA QUERIES



This section contains an assortment of CSS3 Media Queries, which are very useful logical expressions that enable you detect mobile applications on devices with differing physical attributes and orientations. For example, with CSS3 Media Queries you can change the dimensions and layout of your applications so that they render appropriately on smartphones as well as tablets.

Specifically, you can use CSS3 Media Queries in order to determine the following characteristics of a device:

•  Browser window width and height

•  Device width and height

•  Orientation (landscape or portrait)

•  Aspect ratio

•  Device aspect ratio

•  Resolution

CSS3 Media Queries are Boolean expressions that contain one or more “simple terms” (connected with and or or) that evaluate to true or false. Thus, CSS3 Media Queries represent conditional logic that evaluates to either true or false.

As an example, the following link element loads the CSS stylesheet mystuff.css only if the device is a screen and the maximum width of the device is 480px:

[image: image]

The preceding link contains a media attribute that specifies two components: a media type of screen and a query that specifies a max-device-width whose value is 480px. The supported values for media in CSS3 Media Queries are braille, embossed, handheld, print, projection, screen, speech, tty, and tv.

The next CSS3 Media Query checks the media type, the maximum device width, and the resolution of a device:

[image: image]

If the CSS3 Media Query in the preceding code snippet evaluates to true, then the nested CSS selector will match the HTML element whose id attribute has the value innerDiv, and its float property will be set to none on any device whose maximum screen width is 480px. As you can see, it’s possible to create compact CSS3 Media Queries that contain non-trivial logic, which is obviously very useful because CSS3 does not have any if/then/else construct that is available in other programming languages.

The next CSS3 Media Query tests the media type, the minimum device width, and the resolution of a device:

[image: image]

In the preceding CSS3 selector, the HTML element whose id attribute has the value innerDiv will have a float property whose value is left on any device whose minimum screen width is 481px.

The next CSS3 Media Query sets the width of div elements to 100px if the screen width is between 321 and 480:

[image: ]

In the following example, myphone.css would apply to devices that the browser considers “handheld” or devices with screens <= 320px wide.

[image: ]

	NOTE
	The use of the “only” keyword in Media Queries causes non CSS3-compliant browsers to ignore the rule. As another example, the following <link> loads a CSS stylesheet for screen sizes between 641px and 800px:


[image: ]

Media Queries can be included in inline <style> tags, as shown in this query, which is for all media types in portrait mode:

[image: ]

Now that you have a basic understanding of the sorts of things that you can do with CSS3 Media Queries, you can follow the code in the next section, which contains an HTML5 Web page and a CSS3 stylesheet that illustrate how to handle a change of orientation of a mobile device.

Detecting Orientation with CSS3 Media Queries

Listing 2.19 and 2.20 display the contents of the stylesheet CSS3MediaQuery1.css and the HTML5 Web page CSS3MediaQuery1.html that illustrate how to change the size of two images when users rotate their mobile device.

Listing 2.19 CSS3MediaQuery1.css

[image: ]

The code in Listing 2.19 is straightforward: the first selector specifies values for the float, width, and height properties of two JPG files when your mobile device is in portrait mode; the second selector specifies different values for the width and height properties of the two JPG files when your device is in landscape mode.
 
Listing 2.20 CSS3MediaQuery1.html

[image: ]

Listing 2.20 references the CSS stylesheet CSS3MediaQuery1.css in Listing 2.19 in order to apply CSS selectors to the JPG files in the <body> element. Next, the HTML <body> element contains two HTML <div> elements whose id attributes have the values img1 and img2 that are referenced in the corresponding CSS selectors.

Figure 2.10 displays the result of rendering the HTML page CSS3Media-Query.html in landscape mode on a Sprint Nexus S 4G smartphone with Android ICS.
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FIGURE 2.10 CSS3 Media Query on a Sprint Nexus S 4G smartphone with Android ICS.

Detecting Orientation with Simple JavaScript

Earlier in this chapter, you saw how to use CSS3 Media Queries in order to detect an orientation change of a mobile device. However, keep in mind that it’s also possible to do the same thing with simple JavaScript code, so you are not “forced” to use CSS3 Media Queries.

Listing 2.21 displays the contents of the Web page CSS3OrientationJS1. html that illustrates how to use standard JavaScript in order to change the size of two images when users rotate their mobile device.

Listing 2.21 CSS3OrientationJS1.html

[image: image]
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As you can see, there is much more code in Listing 2.21 compared to Listing 2.20. In essence, the code uses the value of the variable Window.orientation in order to detect four different orientations of your mobile device, and in each of those four cases, the dimensions of the JPG files are updated with the following type of code:

[image: ]

Although this is a very simple example, hopefully this code gives you an appreciation for the capabilities of CSS3 Media Queries.

WORKING WITH WEB FONTS



Web fonts were introduced in CSS2, and now you can combine them with CSS3 selectors. In case you have not worked with them, you declare each form of the font family using the @font-face selector and then reference each font by means of the font-family property. Please make sure that you check the license terms for each font that you plan to use in your Web pages.

Listing 2.22 and Listing 2.23 display the contents of WebFonts1.html and WebFonts1.css that illustrate how to use CSS3 Web Fonts in an HTML5 Web page.

Listing 2.22 WebFonts1.html

[image: image]

Listing 2.22 references the CSS stylesheet WebFonts1.css (shown in Listing 2.23), followed by some boilerplate HTML that is styled according to the Web Font in the CSS stylesheet.

Listing 2.23 WebFonts1.css

	[image: ]

Listing 2.23 starts with a @font-face definition that specifies the value of the font-family, along with the URL where the font is located.

Next, the h1 selector specifies the font for the HTML <h1> element in Listing 2.22, as well as an h2 selector that specifies a font and also a text shadow effect to style the HTML <h2> element.

In between these two selectors there is an @import rule that contains definitions for many other fonts, including the Goodfish font that is specified in the h2 selector. The definitions in the imported stylesheet have lower priority than definitions that have already been defined in Listing 2.23.

Online Resources for Fonts

Several online resources are available for fonts. If you plan to work with custom fonts, consider using “Font Dragr,” which is an online tool for testing custom fonts:

http://www.css3.info/css3-resource-preview-custom-web-fonts-with-font-dragr/

An excellent resource for a wide assortment of free fonts is here:

http://www.fontsquirrel.com/

Font Squirrel provides prepackaged font face “kits” that contain TrueType Fonts (TTF), EOT fonts, WOFF fonts, SVG fonts, and Cufon fonts. Moreover, you can upload your own fonts and use Font Squirrel’s font face generator in order to generate your own font face kit.

CSS3 AND PRESENTATION TOOLS



There are various open source presentation tools based on CSS3 transforms and transitions (and some JavaScript) that enable you to create nice presentations.

One tool is Deck.js, which uses CSS3 as well as jQuery, and its homepage is here:

http://imakewebthings.github.com/deck.js/

A “slide”a in Deck.js consists of HTML whose structure is shown in Listing 2.24.

Listing 2.24 A Sample Slide

[image: image]

Deck.js contains a module for keeping track of the states of the deck and its slides, and it uses CSS in order to render each state.

Another presentation tool is impress.js, which uses CSS3 and JavaScript (but not jQuery). You can download the source code on its homepage:

https://github.com/bartaz/impress.js

Impress.js uses CSS3 3D transforms for presenting elements in 3D, along with CSS transitions for handling transitions between presentation steps. Keep in mind that if your browser does not have hardware acceleration, you might experience noticeable delays between transitions. Impress. js also requires browser support for some other HTML5 functionality, including classList and dataset. Consult the documentation on the Web site for additional details.

There will undoubtedly be many other presentation tools available in the near future, and you can perform an Internet search to find other tools and compare their supported features. If you feel inspired, perhaps you can contribute enhancements to their projects, or perhaps create your own presentation tool!

SUMMARY



This chapter showed you how to create graphics effects, shadow effects, and how to use CSS3 transforms in CSS3. You learned how to create animation effects that you can apply to HTML elements. You saw how to define CSS3 selectors to do the following:

•  Render rounded rectangles

•  Create shadow effects for text and 2D shapes

•  Create linear and radial gradients

•  Use the methods translate(), rotate(), skew(), and scale()

•  Create CSS3-based animation effects

Now that you have a basic understanding of some CSS3 graphics-oriented functionality, you are ready for the next chapter, which shows you how to use keyframes in order to create CSS3 2D and 3D animation effects.


CHAPTER 3

CSS3 2D/3D ANIMATION AND CSS FRAMEWORKS

This chapter continues the discussion of CSS3 that was introduced in Chapter 2, starting with an example of applying CSS3 transforms to a CSS3-based cube, followed by examples of CSS3 transitions for creating simple animation effects (such as glow effects and bouncing effects) and also examples of creating 3D effects. This part of the chapter also contains code samples that show you how to define CSS3 selectors that perform more sophisticated effects with text, such as rendering multi-column text.

The second part of this chapter shows you how to define CSS3 selectors to create 3D effects and 3D animation effects. Specifically, you will learn how to use CSS3 keyframes and the CSS3 functions scale3d(), rotate3d(), and translate3d() that enable you to create 3D animation effects.

The final portion of this chapter introduces you to CSS-based frameworks (such as Sass, Compass, and CSS Scaffold) that can help you develop code more quickly and also simplify the task of code maintenance. Although you can create CSS stylesheets manually, keep in mind that CSS frameworks provide powerful functionality that is not available in pure CSS3.

Although the HTML pages in the three CSS3-oriented chapters of this book use CSS3 without JavaScript, keep in mind that you can also combine CSS3 with JavaScript in order to create visual effects that are easier than using CSS3 alone. In fact, Chapter 6 contains an example of combining jQuery with CSS3 in order to create rich graphics effects.

Recall that you can use CSS3 Media Queries (discussed in Chapter 2) for rendering HMTL5 Web pages differently on different mobile devices. This chapter also includes an example of using JavaScript to detect orientation changes in your mobile device. Thus, you can use a combination of JavaScript, CSS3, and other technologies in your HTML5 Web pages, and the decision depends on your software and hardware constraints (such as no JavaScript, or support for smartphones and tablets) and as well as the required functionality for your HTML5 Web pages.

There are several advantages to using CSS3 in your HTML5 Web pages. First, you will learn how to create your own visual effects using CSS3 3D. Second, toolkits such as jQuery Mobile rely heavily on CSS3 for rendering content and for creating animation effects (including page transitions). Hence, the knowledge that you gain from the CSS3-related chapters in this book will give you a foundation that will help you understand how jQuery Mobile performs its “magic,” and perhaps even also make it easier for you to read the jQuery Mobile source code.

Third, it’s easier to create very impressive CSS3-based graphics and animation effects (especially in 3D) than creating the same effects in other languages (including SVG). Fourth, your code is likelier to be more compact if you use CSS3 instead of relying on JavaScript and JPG files for graphics and animation, which is a particularly important point for mobile devices. Note that hardware acceleration is mandatory for many CSS3 3D effects, and the good news is that an increasing number of mobile devices support hardware acceleration for CSS3 (there is also such support for HTML5 Canvas).

Remember that the screenshots in Chapter 2 were taken on an Asus Prime Android ICS 10” tablet, a Sprint Nexus S 4G mobile phone with Android ICS, and an iPad 3; the same is true for the screenshots in this chapter. Once again, you can compare the screenshots in this chapter with the result of rendering the code samples on WebKit-based laptop and desktop browsers.

A CSS3-BASED CUBE



This section shows you how to create a cube using CSS3, which involves rendering the front face (a rectangle), the top face (a parallelogram), and the right face (also a parallelogram).

We will use the following CSS3 transforms and effects in this section:

1.  The CSS3 skew() function to create the left and right faces.

2.  The CSS3 scale() and rotate() functions to create the top face.

3.  Linear and radial gradients for shading effects.

The example in this section contains a lot of CSS3 code, and it’s probably helpful for you to launch the Web page in a browser as you study the code.

Listing 3.1 displays the contents of 3DCube1.html and Listing 3.2 displays the contents of 3DCube1.css, which illustrate how to simulate a cube in CSS3.

Listing 3.1 3DCube1.html

[image: image]

Listing 3.1 is a straightforward HTML page that references the CSS stylesheet 3DCSS1.css, which contains the CSS3 selectors for styling the HTML <div> elements in this Web page.

Listing 3.2 3DCube1.css

[image: image]
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The first three selectors in Listing 3.2 define the animation effects whenever users hover on the top, left, or right faces of the cube. In particular, the #right:hover selector performs an animation effect during a three-second interval whenever users hover over the right face of the cube, as shown here:

[image: image]

The transition attribute is already familiar to you, and notice that the transform attribute specifies the CSS3 transform functions scale(), skew(), and rotate(), all of which you have seen already in this chapter. These three functions are invoked simultaneously, which means that you will see a scaling, skewing, and rotating effect happening at the same time instead of sequentially.

The last three selectors in Listing 3.2 define the properties of each face of the cube. For example, the #left selector specifies the font size for some text and also positional attributes for the left face of the cube. The most complex portion of the #left selector is the value of the background-image attribute, which consists of a WebKit-specific combination of a radial gradient, a repeating radial gradient, and another radial gradient. Notice that the left face is a rectangle that is transformed into a parallelogram using this line of code:

[image: image]

The #top selector and #right selector contain code that is comparable to the #left selector, and you can experiment with their values in order to create other pleasing visual effects.

Figure 3.1 displays the result of matching the CSS selectors in 3DCube1. css to the <div> elements in the HTML page 3DCube1.htmlin a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: ]

FIGURE 3.1 A CSS3-based cube on an Asus Prime Android ICS 10” tablet.

CSS3 TRANSITIONS



CSS3 transitions involve changes to CSS values in a smooth fashion. They are initiated by user gestures, such as mouse clicks, focus, or “hover” effects. Transitions are very useful because you can use them to create animation effects on CSS properties for a specific length of time using a so-called “easing functions,” which produce animation effects at different rates of change. For example, some easing functions vary at a constant rate during an animation effect, whereas others create non-linear effects (slow-fast-slow, fast-slow-fast, and so forth). Easing functions are powerful and useful because they enable you to create realistic effects, such as watching a baseball moving toward you through the air (this is an example of fast-slow-fast animation).

WebKit originally developed CSS3 transitions, and they are also available in Safari, Chrome (3.2 or higher), Opera (10.5 or higher), and Firefox (4.0 or higher) by using browser-specific prefixes, which you will see later in this section. Keep in mind that there are toolkits (such as jQuery and Prototype) that support similar transitions effects as their CSS3-based counterparts.

The basic syntax for creating a CSS transition is a “triple” that specifies:

•  A CSS property

•  A duration (in seconds)

•  A transition timing function

Here is an example of a WebKit-based transition:
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Fortunately, you can also combine these transitions in one line, as shown here:

[image: ]

Here is an example of a CSS3 selector that includes these transitions:

[image: ]

Transitions currently require browser-specific prefixes in order for them to work correctly in all browsers. Here is an example of specifying a property using browser-specific prefixes for Internet Explorer, Firefox, and Opera:

[image: image]

Currently you can specify one of the following transition timing functions (using browser-specific prefixes):

•  Ease

•  Ease-in

•  Ease-out

•  Ease-in-out

•  Cubic-bezier

If none of these transition functions is sufficient for your needs, you can create custom functions using this online tool:

www.matthewlein.com/ceaser

A Web site that displays a comparison of transition timing functions is here:

http://www.roblaplaca.com/examples/bezierBuilder/

You can specify many properties with –webkit-transition-property. An extensive list of properties is here:

https://developer.mozilla.org/en/CSS/CSS_transitions

SIMPLE CSS3 ANIMATION EFFECTS



The CSS3-based code samples that you have seen so far involved primarily static visual effects (but you did see how to use the hover pseudo-selector to create an animation effect). The CSS3 code samples in this section illustrate how to create “glowing” effects and “bouncing” effects for form-based elements.

Animation Effects with CSS3 keyframes

The CSS3 @keyframes rule contains a set of selectors that are identified via a number that represents a percentage between 0 and 100. You also specify the duration of an animation effect on an element; the duration of each portion of the keyframe is calculated as a percentage of the duration of the effect.

For example, the following CSS3 @keyframes rule uses the –webkit— prefix, and it defines what happens during the first half of the animation as well as the second half of the animation:

[image: image]

Thus, if the animation effect lasts for 10 seconds, then the first two animation effects last for 5 seconds, followed by the visual effect that is created when the animation effect has completed.

The preceding code block is a simple yet illustrative example that shows you how to use CSS3 @keyframes rules, and you will learn about the details of the preceding animation effect in the next section.

Glowing Effects

The example in this section uses keyframes and the hover pseudo-selector in order to create an animation effect whenever users hover with their mouse on a specific element in an HTML page.

Listing 3.3 displays the contents of Transition1.html and Listing 3.4 displays the contents of Transition1.css, which contains CSS3 selectors that create a “glowing” effect on an input field.

Listing 3.3 Transition1.html

[image: image]

Listing 3.3 is a simple HTML page that contains a reference to the CSS stylesheet Transition1.css and one HTML <div> element that contains an <input> field element. As you will see, an animation effect is created when users hover over the <input> element with their mouse.

Listing 3.4 Transition1.css

[image: image]

Listing 3.4 contains a CSS3 @keyframes rule called glow that specifies three shadow effects. The first shadow effect (which occurs at time 0 of the animation effect) renders a white color with an opacity of 0.5. The second shadow effect (at the midway point of the animation effect) renders a red color with an opacity of 0.9. The third shadow effect (which occurs at the end of the animation effect) is the same as the first animation effect.

The #input selector matches the input field in Transition1.html which produces a rounded rectangle. The selector #input:hover selector uses the glow @keyframes rule in order to create an animation effect for a two-second interval, repeated three times, using an ease function, as shown here:

[image: ]

Figure 3.2 displays the result of launching the HTML page Transition1.html on a Sprint Nexus S 4G with Android ICS. Keep in mind that on desktop browsers you can trigger the animation effect simply by hovering on the input field, whereas on mobile devices you need to tap the input field in order to trigger the animation effect, which will also cause the keyboard to be displayed.

[image: ]

FIGURE 3.2 CSS3 glowing transition effect on a Sprint Nexus S 4G.

Image Fading and Rotating Effects with CSS3

The previous example showed you how to create a glowing animation effect. This section shows you how to create a fading effect with JPG images.

Listing 3.5 displays the contents of Fadingimages1.html and Listing 3.6 displays the contents of FadeRotateimages1.css, which illustrate how to create a “fading” effect on a JPG file and a glowing effect on another JPG file.

Listing 3.5 FadeRotateImages1.html

[image: image]

Listing 3.5 contains a reference to the CSS stylesheet Fadingimages1.css that contains CSS selectors for creating a fading effect and a glowing effect. The first HTML <div> element in Listing 3.5 contains two <img> elements; when users hover over the rendered JPG file, it will “fade” and reveal another JPG file. The second HTML <div> element contains one <img> element, and when users hover over this JPG, a CSS3 selector will rotate the referenced JPG file about the vertical axis.

Listing 3.6 FadingImages1.css

[image: ]

We will skip the details of the code in Listing 3.6 that is already familiar to you. The key point for creating the fading effect is to set the opacity value to 0 when users hover over the left-most image. The one line of code in the CSS selector is shown here:

[image: image]

As you can see, this code sample shows you that it’s possible to create attractive visual effects without complicated code or logic.

Next, Listing 3.6 defines a CSS3 selector that creates a rotation effect about the vertical axis by invoking the CSS3 function rotateY() in the keyframes labeled rotatey. Note that you can create a rotation effect about the other two axes by replacing rotateY() with the CSS3 function rotateX() or the CSS3 function rotateZ(). You can even use these three functions in the same keyframes in order to create 3D effects. CSS3 3D effects are discussed in more detail later in this chapter.

Figure 3.3 displays the result of launching FadeRotateimages1.html on a Sprint Nexus S 4G with ICS, after tapping on the left image (which is initially the same as the right-side image) that is rendered using a fading effect. Note that on desktop browsers users can hover over either image, and that doing so on the right-side image creates a rotating effect.

[image: ]

FIGURE 3.3 CSS3 fade and rotate JPG effects on a Sprint Nexus S 4G.

Bouncing Effects

The previous example showed you how to create a fading animation effect, and this section shows you how to create a “bouncing” animation effect.

Listing 3.7 displays the contents of Bounce2.html and Listing 3.8 displays the contents of Bounce2.css, which illustrate how to create a “bouncing” effect on an input field.

Listing 3.7 Bounce2.html
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Listing 3.7 is another straightforward HTML page that contains a reference to the CSS stylesheet Bounce2.css and one HTML <div> element that contains an <input> field element. The CSS stylesheet creates a bouncing animation effect when users hover over the <input> element with their mouse.

Listing 3.8 Bounce2.css
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Listing 3.8 contains a @keyframes rule labeled bounce that specifies five time intervals: the 0%, 25%, 50%, 75%, and 100% points of the duration of the animation effect. Each time interval specifies values for the attributes left, top, and background-color of the <input> field. Despite the simplicity of this @keyframes rule, it creates a pleasing animation effect.

The #input selector matches the input field in Bounce2.html and that results in a rounded rectangle. The selector #input:hover selector uses the bounce keyframes in order to create an animation effect for a two-second interval, repeated four times, using an ease function, as shown here:
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Figure 3.4 displays a snapshot of the animation effect in the HTML Web page Bounce2.html on a Sprint Nexus S 4G with Android ICS.
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FIGURE 3.4 CSS3 bouncing animation effect on a Sprint Nexus S 4G.

CSS3 EFFECTS FOR TEXT



You have seen examples of rendering text strings as part of several code samples in the previous chapter (and in Textshadow1.html in particular). In this section, we discuss a very nice new feature of CSS3 that enables you to render text in multiple columns.

Rendering Multi-Column Text

CSS3 supports multi-column text, which can create a very nice visual effect when a Web page contains significant amounts of text.

Listing 3.9 displays the contents of MultiColumns1.html and Listing 3.10 displays the contents of MultiColumns1.css, which illustrate how to render multi-column text.

Listing 3.9 MultiColumns1.html
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The HTML5 page in Listing 3.9 contains semantic tags (which are discussed in Chapter 1) that render the text in several HTML <p> elements. As you can see, this HTML5 page is straightforward, and the multi-column effects are defined in the CSS stylesheet MultiColumns1.css that is displayed in Listing 3.10.

Listing 3.10 MultiColumn1.css

[image: ]

The first two selectors in Listing 3.10 create an animation effect whenever users hover over the <div> elements whose id attribute is columns or line1. Both selectors create an animation effect during a three-second interval using the CSS3 functions scale(), skew(), and rotate(), as shown here:
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The second selector also defines a linear gradient background effect.

The #columns selector in Listing 3.10 contains three layout-related attributes. The column-count attribute is 3, so the text in displayed in three columns; the column-gap attribute is 80px, so there is a space of 80 pixels between adjacent columns; the column-rule attribute specifies a white background.

The #line1 selector specifies a linear gradient that creates a nice visual effect above and below the multi-column text.

Figure 3.5 displays the result of matching the CSS selectors in MultiColumns.css with the text in the HTML page MultiColumns.html in a landscape-mode screenshot taken from an iOS application running on an iPad 3.
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FIGURE 3.5 Multi-column text in landscape mode on an iPad 3.

3D EFFECTS IN CSS3



CSS3 provides support for creating 3D effects, but currently these 3D effects are only supported in WebKit–based browsers (Chrome and Safari) on Windows Vista and MacBook. Support will probably be available soon in other browsers such as Opera.

Listing 3.11 displays the contents of Threed2.html that creates 3D effects with CSS3 selectors.

Listing 3.11 Threed2.html

[image: ]

Listing 3.11 is a simple Web page that references the CSS stylesheet Threed2.css in the HTML <head> element. The top-level <div> element whose id attribute is outer contains two more HTML <div> elements that are rendered with radial gradient shading. The CSS selectors in Listing 3.12 result in animation effects on the elements that they match in the HTML elements in Listing 3.11.

Listing 3.12 Threed2.css

[image: image]
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The #outer selector in Listing 3.12 contains simple position properties, followed by the definitions for the #radial1 and #radial2 selectors, both of which specify radial gradient patterns that are similar to those that you have seen in the section that discusses CSS3 radial gradients.

The #radial1:hover selector contains the –webkit-transform property that specifies the rotate3d() function that takes a vector (20,30,40), as well as an angle of rotation of 50 degrees. The relative values of these numbers will determine the rotation. For example, you can replace the vector (20,30,40) with the vector (2,3,4), or (200,300, 400), or any other multiple of the specified vector, and the rotation effect will be the same. The second part of the –webkit-transform property of this selector also contains the trans-late3d() function (that is analogous to the 2D translate() function), which specifies the destination point in pixels, and in this case the destination point is (50px,50px,50px). The third and final part of the –webkit-transform property of this selector specifies the CSS3 2D function skew(-15deg,0) because there is no 3D counterpart for this function.

The #radial2:hover selector also contains the –webkit-transform property that specifies the rotate3d() function that takes a vector (1,0,0), as well as an angle of rotation of 50 degrees. In this case the rotation will be about the x axis because (1,0,0) specifies the positive x axis. You can rotate about the y axis or the z axis by specifying the vectors (0,1,0) or (0,0,1), respectively.

The second part of the –webkit-transform property of this selector also contains the function scale3d(), which is the CSS3 3D counterpart of the CSS3 2D function scale(). The values specified in this function are (1.5,0.5,0.75), which creates a scaling effect of 1.5, 0.5, and 0.75 along the x, y, and z axes, respectively.

This simple example illustrates how to use the three 3D transform functions that are available, and you can experiment with this code to create some interesting visual effects of your own.

Figure 3.6 displays the result of matching the selectors in the stylesheet ThreeD2.css with the elements in the HTML page ThreeD2.html.
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FIGURE 3.6 CSS3 3D effect.

CSS3 3D ANIMATION EFFECTS



As you know by now, CSS3 provides keyframes that enable you to create different animation effects at various points during an animation sequence. The example in this section uses CSS3 keyframes and various combinations of the CSS3 functions scale3d(), rotate3d(), and translate3d() in order to create an animation effect that lasts for four minutes.

Listing 3.13 displays the contents of Anim240Flicker3DLGrad4.html which is a very simple HTML page that contains four HTML <div> elements.

Listing 3.13 Anim240Flicker3DLGrad4.html

[image: image]

Listing 3.13 is a very simple HTML5 page with corresponding CSS selectors (shown in Listing 3.14). As usual, the real complexity occurs in the CSS selectors that contain the code for creating the animation effects.

As you will see, some of the CSS selectors in Listing 3.14 contain the CSS3 matrix() function, which requires a knowledge of matrices to fully understand the effects that you can create with the CSS3 matrix() function. If you are interested in learning about matrices (which is beyond the scope of this book), you can read this introduction to matrices (in the context of CSS3):

http://www.eleqtriq.com/2010/05/css-3d-matrix-transformations/

Since Anim240Flicker3DLGrad4.css is such a lengthy code sample, only a portion of the code is displayed in Listing 3.14. However, the complete code is available on the DVD for this book.

[image: image]

Listing 3.14 Anim240Flicker3DLGrad4.css
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Listing 3.14 contains a WebKit–specific keyframes definition called upperLeft that starts with the following line:

[image: image]

The #linear selector contains properties that you have seen already, along with a property that references the keyframes identified by lower-Left, and a property that specifies a duration of 240 seconds, as shown here:

[image: image]

Now that you know how to reference a keyframes definition in a CSS3 selector, let’s look at the details of the definition of lowerLeft, which contains 19 elements that specify various animation effects. Each element of lowerLeft occurs during a specific stage during the animation. For example, the eighth element in lowerLeft specifies the value 50%, which means that it will occur at the halfway point of the animation effect. Since the #linear selector contains a –webkit-animation-duration property whose value is 240s (shown in bold in Listing 3.14), this means that the animation will last for four minutes, starting from the point in time when the HTML5 page is launched.

The eighth element of lowerLeft specifies a translation, rotation, skew, and scale effect (all of which are in three dimensions), an example of which is shown here:
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The animation effect occurs in a sequential fashion, starting with the translation, and finishing with the scale effect, which is also the case for the other elements in lowerLeft.

Figure 3.7 displays the initial view of matching the CSS3 selectors defined in the CSS3 stylesheet Anim240Flicker3DLGrad4.css with the HTML elements in the HTML page Anim240Flicker3DLGrad4.htmlin a landscape-mode screenshot taken from an iOS application running on an iPad 3.
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FIGURE 3.7 CSS3 3D animation effects on an iPad 3.

CSS3 ANIMATION AND CSS SPRITES



CSS sprites reduce the number of HTTP requests (which reduces response time for Web pages) and also reduce the total file size. The idea is simple: download a single image (which is called a sprite) that contains all the smaller images on a Web site, and then reference the smaller images by their location in the sprite.

This process requires two steps: 1.) create the sprite, and 2.) for each image in the sprite, calculate its location in the sprite and then update CSS selectors accordingly. Although you can perform these two steps manually, a much simpler alternative that will save you a lot of time and effort is an excellent tool called SpriteMe whose homepage is here:

http://spriteme.org/

This Web site contains a demonstration that shows you how to install the tool in your bookmarks toolbar and how to easily create a sprite in a matter of minutes. In addition, you can download the generated sprite and the CSS selectors that contain the location of each image that is included in the sprite. After you have created a sprite, you can use the techniques that you learned earlier in this chapter in order to apply 2D and 3D animation effects on your sprite.

Another useful Web site that contains a collection of techniques and tutorials involving CSS sprites is here:

http://namburivk.blogspot.in/2012/05/building-faster-websites-with-css.html?goback=%2Egde_2071438_member_120537762

SLIDING PANELS WITH CSS3 ANIMATION



Menu-oriented mobile applications often involve touch-enabled “pages” that use a sliding effect to display detail-related pages, which in turn typically have a “back” button to navigate (also via a sliding effect) back to the main menu.

At this point, you have the knowledge to create this type of mobile application, which involves HTML, simple JavaScript (for handling touch-related events), CSS selectors, and simple CSS3 animation for the sliding effects.

The code in this section will give you an understanding of the technical details required for creating sliding effects, and insight into the effort involved in writing a more sophisticated menu-oriented mobile application. Keep in mind that the only CSS3 functionality in the CSS stylesheet involves the sliding animation effect.

Listing 3.15 displays the contents of slidingPanels.html and Listing 3.16 displays the contents of slidingPanels.css, which illustrate how to use CSS3 animation to create a sliding effect when users click or tap on menu items in a list.

Listing 3.15 SlidingPanels.html
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Listing 3.15 contains the HTML5 elements <section>, <article>, and <nav> that provide semantic markup, and they are familiar to you from Chapter 1.

The initial or main page contains the <nav> element that consists of five menu items; whenever users click on one of these items, the main page slides toward the left and the contents of the details page are displayed. When users click on the icon in the upper-right corner of the details page, the details page slides toward the right and the contents of the main page are displayed again.

The JavaScript code contains the following code snippet, which executes the JavaScript function init() after the Web page is loaded into a browser:

[image: image]

The JavaScript init() function initializes the JavaScript variables leftPanel, rightPanel, and backButton that are referenced whenever users click on menu items in the main page and on the back button in the details page.

The JavaScript menuitemClicked() function contains the code for sliding the main page to the left in order to display the contents of the details page, whereas the JavaScript function backButtonClicked() handles the opposite transition.

After reading this code sample, you will probably be more inclined to use mobile toolkits (such as jQuery Mobile) that can handle many of the tedious details of writing cross-browser mobile applications.

Listing 3.16 SlidingPanels.css
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Listing 3.16 contains various selectors that contain standard CSS properties, most of which are familiar to you, so the discussion of that code is omitted. There are two points that you need to notice because of the way that they affect the layout of the HTML Wb page. First, the HTML Web page occupies the full screen because the first line in Listing 3.16 sets the margin and padding attributes of every element in Listing 3.16 to 0:
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Second, the rounding effect is noticeably different for the first and bottom menu items due to the use of the values 15px and 30%, respectively.

Figure 3.8 displays the result of launching slidingPanels1.html on an iOS application running on an iPad 3.
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FIGURE 3.8 Sliding panels on an iPad 3.

CSS FRAMEWORKS



CSS3 provides powerful functionality, but you need to include browser-specific code in your selectors if you want your code to work in multiple browsers. Maintenance can be a tedious and error-prone process, especially when you have many CSS stylesheets, and enhancing the functionality in your CSS stylesheets can become a non-trivial task.

There are limitations to CSS, such as lack of support for variables or for “mixins” (discussed later in this section) which are similar to macros or functions in other programming languages.

Fortunately, there are numerous CSS frameworks (such as Twitter Boilerplate, HTML5 Boilerplate, LESS, Blueprint, and many others) available that extend the features of CSS in a manner that simplifies maintenance of your CSS stylesheets. This section contains a condensed overview of several well-known CSS frameworks, along with some code samples that illustrate how to use some of their features. After you have finished this section, you will have a rudimentary understanding of the functionality that CSS frameworks provide in terms of creating and maintaining CSS stylesheets.

A deeper understanding of the relative strengths of these CSS frameworks obviously requires that you perform a more detailed analysis, which you can do by reading the corresponding documentation and also by reading various articles (that are available through an Internet search), some of which discuss other people’s experiences with these and other CSS frameworks.

As you can surmise, CSS stylesheets can become very lengthy, even without the inclusion of browser-specific prefixes. For instance, you will find CSS stylesheets containing more than 600 lines in this CSS3 project:

http://code.google.com/p/css3-graphics

Consequently, the task of maintaining and enhancing CSS stylesheets can be both tedious and error-prone.

Fortunately, there are many CSS frameworks (an Internet search will return links for dozens of frameworks) that can help you simplify the task of maintaining your CSS stylesheets, including Compass/Sass, Blueprint, and LESS.

Note that you need to have Ruby installed on your machine in order to use the Blueprint validator and the LESS framework. Second, you need to have Node.js installed if you want to use the server-side functionality that is supported by the LESS framework.

The Compass/Sass Framework

Compass is a framework that enables you to create CSS stylesheets using Sass instead of pure CSS. Its homepage is here:

http://compass-style.org/

The link for the Sass language (which you will use with Compass) is here:

http://sass-lang.com/

Sass supports the following features:

•  @import

•  Arguments

•  Arithmetic operations and functions

•  Mixins

•  Nesting

•  Parent referencing

•  Variables

If you want to use the Sass-based code samples, you need to install Ruby if you have a Windows machine or a Linux machine (search the Internet for instructions), and if you’re using OS X, you already have Ruby installed.

After installing Ruby, install Sass by invoking the following command:

•  gem install sass

The next several subsections contain simple code samples that illustrate some of the features of the Sass framework.

Sass Variables

Sass supports the use of variables, which are useful for modifying CSS stylesheets quickly and easily. Listing 3.15 displays the contents of Sassl.scss and Listing 3.16 displays the generated CSS stylesheet Sassl.css. The content of both files is straightforward and self-explanatory, so we will not provide further details.

Listing 3.17 Sass1.scss

[image: image]

Listing 3.18 Sass1.css

[image: ]

Sass Mixins

Sass mixins enable you to re-use styles in multiple CSS selectors, and they are defined using the @mixin directive. As an example of Sass mixins, Listing 3.19 displays the contents of Sass2.scss and Listing 3.20 displays the generated CSS stylesheet Sass2.scss.

Listing 3.19 Sass2.scss

[image: ]

Notice that the two selectors at the bottom of Listing 3.19 reference the rounded-top mixin via an @include statement, which will have the effect of replacing this statement with the contents of rounded-top after replacing the specified variables with their values whenever they are referenced.

Listing 3.20 Sass2.css

[image: ]

Listing 3.20 displays the contents of the CSS selectors that are generated from the Sass file in Listing 3.19 after performing the specified substitutions.

The preceding example illustrates how easy it is to use variables and mixins with Sass. For more information, navigate to the Sass reference guide (which provides an extensive list of features and code snippets) and the following Sass tutorial:

http://sass-lang.com/docs/yardoc/file.SASS_REFERENCE.html

http://sass-lang.com/tutorial.html

The Blueprint Framework

The Blueprint CSS framework provides an extensive set of features, and its homepage is here:

http://www.blueprintcss.org

Blueprint supports the following features:

•  A CSS reset stylesheet

•  Form styles

•  Print styles

•  Plugins for buttons, tabs, and sprites

•  Editors, templates, and tools

You need to include the following three CSS stylesheets in your HTML5 pages in order to use Blueprint: screen.css, print.css, and ie.css. For example, you can include these three stylesheets with the following HTML fragment:

[image: ]

Notice that the third stylesheet listed above uses conditional logic to determine whether or not to include the stylesheet (only for Internet Explorer whose version is less than 8).

One of the important features of Blueprint is its support for grids. Consult the online documentation to learn about Blueprint grid and its other features.

The LESS Framework

The LESS CSS framework runs on both the client-side (IE 6+, Webkit, and Firefox) and server-side (with Node.js). Its homepage is here:

http://lesscss.org/

LESS supports the following features:

•  Functions

•  Mixins

•  Operations

•  Variables

You can put LESS code in a text file (typically with an extension of .less) and then compile that file into CSS code from the command line as follows:

[image: image]

The following subsections show you how to use variables and mixins in the LESS framework.

LESS Variables

The following example illustrates how to use variables in LESS code:

[image: image]

The preceding code block defines the variable @color and references this variable in two selectors. The content of the generated CSS code is shown here:

[image: ]

As you can see, the variable @color is replaced by its value #FF0000 in both CSS selectors (which is obviously the expected behavior).

LESS mixins

The following example illustrates how to use a mixin in LESS:

[image: image]

The preceding code block contains the #rounded-corners mixin that defines the variable radius whose default value is 4px, along with three attributes that are assigned the value of the variable radius. The generated CSS code is shown here:

[image: image]

	[image: image]

Notice that the attribute border-radius in the #header selector has the value 4px, which is the default value for the radius variable in the rounded-corners mixin, whereas border-radius in the #footer selector has the value 10px.

You can also use operators and functions in LESS to create sophisticated mixins, which are illustrated in the online documentation for LESS.

Using LESS in Client-Side and Server-Side Code

This is a straightforward process that involves the inclusion of a LESS CSS stylesheet and the LESS JavaScript file. Include the following link to a LESS stylesheet as follows:

[image: image]

Download the JavaScript file less.js from the LESS homepage and then include the following line of code that references the LESS JavaScript file as follows:

[image: image]

A detailed discussion of Node.js is beyond the scope of this book, and if you do not plan to use the server-side functionality of LESS, you can omit this section without loss of continuity. On the other hand, if you do intend to use Node.js, download the distribution onto your machine from the Node. js homepage:

http://nodejs.org

After you have installed Node.js and npm (the Node package manager), install LESS with the following command:

[image: image]

The latest version of LESS can be installed with the following command:

[image: image]

This concludes our brief discussion of CSS frameworks, and despite the simplicity of the code samples, you can see the power of the functionality that these frameworks provide for writing and maintaining CSS stylesheets.

CSS3 PERFORMANCE



Although this topic is covered briefly here, CSS3 performance is obviously important. Many of the CSS3 stylesheets in this book contain selectors with 2D/3D animation effects, and hardware acceleration will significantly improve performance. In fact, some tablet devices do not provide good hardware acceleration, and stylesheets with many 2D or 3D animation effects are almost impossible on those devices.

Fortunately, there is a technique for triggering hardware acceleration for CSS3 selectors (using translateZ(0) or translate3d(0,0,0)) for devices with a GPU, and also debugging techniques for WebKit (Safari and Chrome). The following 30-minute video by Paul Irish (a Developer Advocate at Google) discusses these and other techniques:

http://paulirish.com/2011/dom-html5-css3-performance/

An article that provides information for writing more efficient CSS selectors is here:

http://www.pubnub.com/blog/css3-performance-optimizations

Information regarding “best practices” for writing CSS3 selectors is provided here:

http://webdesignerwall.com/trends/css3-examples-and-best-practices

http://www.impressivewebs.com/css3-best-practices/

Perform an Internet search to find other online videos and tutorials regarding CSS3 performance and “best practices” for CSS3 as well as HTML5 Canvas.

USEFUL LINKS



The following alphabetical list of links is short yet useful. Each link contains very good information (and you can always perform your own Internet search as well).

A nice set of “sketch-like” visual effects that use CSS3 is here:

http://andrew-hoyer.com/index.html

Compatibility tables for support of HTML5, CSS3, SVG, and more in desktop and mobile browsers is here:

http://caniuse.com

A Web site for generating CSS3 code using various CSS3 features is here:

http://CSS3generator.com

A Web site that enables you to perform live editing of the contents of various CSS3 selectors and then see the results is here:

http://CSS3please.com

A toolkit that handles the details of browser-specific extensions for CSS3 properties so that you can write prefix-less CSS3 selectors is here:

http://ecsstender.org

A Web site that enables you to create gradients online and view the associated CSS3 code is here:

http://gradients.glrzad.com

Another Web site with information regarding browser support for HTML5 and CSS3 features is here:

http://html5readiness.com

An extensive collection of articles regarding HTML5 is available here:

http://www.html5rocks.com/en/

A JavaScript utility that emulates CSS3 pseudo-classes and attribute selectors in IE6-8:

http://selectivizr.com

A Web site devoted to all things pertaining to CSS3 is here:



An excellent source for browser compatibility information on the Internet (maintained by Peter-Paul Koc):

http://www.quirksmode.org

A very good online tool that allows you to experiment with many CSS3 features and also display the associated CSS3 code:

http://www.westciv.com/tools/3Dtransforms/index.html

These links provide a wealth of information and useful techniques, so there’s a very good chance that you can find the information that you need to create the visual effects that you want for your Web site.

A comparison of 15 cross-browser testing tools (most are free, and some are commercial) with a tabular comparison of features is here:

http://www.smashingmagazine.com/2011/08/07/a-dozen-cross-browser-testing-tools/

SUMMARY



This chapter showed you how to create graphics effects, including shadow effects, and how to use CSS3 transforms in CSS3 to define CSS3 selectors. You learned how to create 2D/3D animation effects that you can apply to HTML elements. You saw how to define CSS3 selectors to do the following:

•  Create simple animation effects

•  Display multi-column text

•  Create 2D/3D effects with CSS3 selectors

•  Use CSS frameworks to create CSS stylesheets

•  Use variables and mixins to generate stylesheets

The next chapter gives you an introduction to CSS Shaders, along with various code samples. Then you will learn how to combine CSS3 selectors with SVG.


CHAPTER 4

CSS3 AND SVG

In the previous chapter, you learned how to create CSS3-based gradients and 2D/3D animation effects. The first part of this chapter discusses some of the upcoming CSS3 features, with code samples that illustrate CSS Exclusions, CSS Regions, and CSS Shaders. As this book goes to print, the only way to view this code samples in WebKit is in a “special build” of Chromium from Adobe. After Adobe merges its code into the main trunk of WebKit, it’s possible that some of the code samples in this chapter will not work with the latest “general availability” build of WebKit containing the code from Adobe. However, if you download and install the currently available Adobe version of WebKit (a link is provided later in this chapter), then the code samples will render correctly with this special build of Chromium.

The second part of this chapter shows you how to combine CSS3 with SVG (Scalable Vector Graphics), which is an XML-based technology for rendering 2D shapes. I will provide some guidelines for situations where it’s better to use SVG versus CSS3 (or when to use them together). SVG supports linear gradients, radial gradients, filter effects, transforms (translate, scale, skew, and rotate), and animation effects using an XML-based syntax. Although SVG does not support 3D effects, SVG provides functionality that is unavailable in CSS3, such as support for arbitrary polygons, elliptic arcs, quadratic and cubic Bezier curves, and filters. Another nice SVG feature is the ability to define event handlers on SVG elements.

Fortunately, you can reference SVG documents in CSS selectors via the CSS url() function, and the third part of this chapter contains examples of combining CSS3 and SVG in HTML Web pages. As you will see, the combination of CSS3 and SVG gives you a powerful mechanism for leveraging the functionality of SVG in CSS3 selectors. In fact, you can even use SVG with some of the new features of CSS3 that you will see in this chapter.

The SVG Appendix on the DVD provides an overview of SVG that is more than sufficient to understand the code samples in this chapter. After reading this chapter you can learn more about SVG by performing an Internet search and then choosing from many online tutorials that provide SVG code samples. Many of the SVG-based samples (lines, circles, ellipses, Bezier curves, and so forth) in SVG in the Appendix have HTML5 Canvas counterparts that are discussed in Chapter 11.

[image: image]

The final part of this chapter provides a very short overview of some of the CSS-related IDEs, such as Sencha Animator and Adobe Edge, and also the open source toolkit AliceJS for CSS3.

Keep in mind that the CSS3 examples in this book are for WebKit-based browsers, but you can insert the CSS3 code for other browsers by using browser-specific prefixes (which were discussed briefly in Chapter 1). Unless otherwise specified, the code samples in the portion of this chapter that covers new CSS features are rendered in a Chrome browser on a Macbook.

NEW CSS3 FEATURES



Several new CSS features are under development, and most (possibly all) of them will be available in WebKit-based browsers. In many cases, the W3C specification for each of the new CSS features is a “work-in-progress,” so it’s possible that they will be modified by the time you read this book. Check a Web site such as www.caniuse.com for information about the latest feature support in your browser of choice.

Fortunately, Adobe has provided a downloadable “special build” of Chromium that you can use in order to render the code samples that illustrate some of the new features of CSS3.

If you want to launch the code samples in this chapter, you need to use Adobe’s version of Chromium, which is downloadable here:

https://github.com/adobe/webkit/downloads

In fact, many of the code samples are derived from the code that is included in the download file containing Adobe’s version of Chromium.

Among the new and experimental features that you will find in this special build of Chromium are:

1.  CSS Compositing

2.  CSS Exclusions

3.  CSS Regions

4.  CSS Shaders

Please keep in mind that the CSS Shaders code samples in this chapter involve concepts whose full coverage is beyond the scope of this book, and many details are “glossed over” in the explanations that follow the code listings. However, you can still familiarize yourself with the functionality of the code, and also how the different code blocks fit together. You can also experiment with the code samples and view the effect of your code changes (always using Adobe’s build of Chromium). This process will help you gain a better understanding of the upcoming features in CSS3, and also decide which features that you want to explore in greater depth. In addition, the screenshots that are included in the sections with code samples will enable you to decide whether or not that functionality is useful for your own HTML Web pages.

With the preceding points in mind, here is a list of some of the new CSS3 features:

•  CSS Canvas Backgrounds (WebKit and FF)

•  CSS Device Adaptation (IE10)

•  CSS Exclusions (IE10)

•  CSS Filters (IE10 and WebKit)

•  CSS Flexbox (IE10)

•  CSS Grid (IE10 and WebKit)

•  CSS Regions (IE10 and WebKit)

•  CSS Shaders (WebKit)

•  CSS Templates (IE10)

Most of these features are discussed briefly in their corresponding sections later in this chapter. The sections that discuss CSS Exclusions, CSS Regions, and CSS Shaders contain code samples and screenshots that illustrate how to create graphics effects with these CSS3 features.

CSS CANVAS BACKGROUNDS



Canvas backgrounds is not a new feature, but it is included in this chapter because its functionality was recently included as an official CSS feature. Canvas backgrounds enable you to specify an image rendered via the HTML5 Canvas APIs as the background image for the background property as follows:

[image: image]

Listing 4.1 displays the contents of CSSCanvasBackground2.html that illustrates how to specify an HTML5 <canvas> element as the value of the background property in a CSS selector.

Listing 4.1 CSSCanvasBackground2.html

[image: image]

Listing 4.1 invokes the drawGraphics() JavaScript function when the Web page is loaded into a browser. In this example, the drawGraphics() method contains code for rendering a red rectangle and a blue rectangle, but obviously you can render many other shapes as well.

Notice that the getCSSCanvasContext() method specifies the name multisquares, which is referenced in the value that is assigned to the background property, as shown here:

[image: image]

The interesting point about Listing 4.1 is that the JavaScript draw() function defines a pattern that consists of a pair of overlapping squares, and that pattern is rendered multiple times in a “cookie cutter” fashion.

The <div> element specifies a width and height of 600 and 400, respectively, and the JavaScript draw() method is invoked with the values 200 and 200, which renders a grid-like layout of two rows and three columns containing the basic pattern. If you change the dimensions of the <div> element to 1000 and 800, you will see a grid-like layout consisting of four rows and five columns of the basic pattern.

Launch the HTML Web page in Listing 4.1 and you will see the effect that is created (the screenshot for Listing 4.1 is omitted but it is available on the DVD).

[image: image]

CSS DEVICE ADAPTATION



CSS Device Adaptation enables you to use CSS in order to specify the size, zoom factor, and orientation of the viewport meta element in your HTML5 Web pages. As a simple example, the following selector specifies the width property and the zoom property:

[image: image]

You can also embed @viewport inside @media (using conditional logic that is already familiar to you, as shown in the following example):

[image: image]

The permissible values for the viewport meta element are listed here:

•  width

•  height

•  initial-scale

•  minimum-scale

•  maximum-scale

•  user-scalable

•  target-densityDpi

More information about CSS Device Adaptation is available in the W3C specification (which is a work-in-progress):

http://www.w3.org/TR/css-device-adapt/

CSS EXCLUSIONS



CSS Exclusions gives you the ability to specify an arbitrary region that is excluded from the flow of text, which means that text will flow around the region. The opposite case, where text flows inside a region, is supported by CSS Regions (discussed later in this chapter). The interesting fact is that you can CSS Exclusions on any CSS block-level element, which effectively extends the notion of content wrapping that was previously limited to floats.

CSS Exclusions specify a shape that acts as a “boundary” for text, in the sense that text will be rendered either inside (an “inclusion”) or outside (an “exclusion”) the region. CSS Shapes can be applied to any element, and this controls the geometric shapes used for wrapping text either outside or inside an element. For example, a circle shape on a float causes text to wrap around the circle shape instead of the bounding box of the float.

[image: image]

Listing 4.2 displays a portion of the contents of CSSExclusions1.html that illustrates how to create exclusion effects with text in an HTML5 Web page. The complete code listing is available on the DVD.

Listing 4.2 CSSExclusions1.html

[image: image]
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The first point to observe in Listing 4.2 is that CSS Exclusions in WebKit–based browsers supports the property –webkit–wrap-shape-mode that takes the value around when you want text to flow around a specified shape:

[image: image]

The second point is that you specify a shape with the –webkit-wrap-shape property, which you can assign to a polygon using the polygon() function, as shown here:

[image: image]

Notice that the circle selector and the heart selector both use the poly-gon() function to render the corresponding shapes.

Figure 4.1 displays the result of rendering css3Exclusions1.html in a Chrome browser on a Macbook.

[image: image]

FIGURE 4.1 CSS3 Exclusions in a Chrome browser on a Macbook.

You can get additional information from the CSS Exclusions specification (which is work-in-progress):

http://dev.w3.org/csswg/css3-exclusions/

CSS Filters

A filter effect is something that you create when you apply a graphical operation on an element in an HTML Web page. Filters can take zero or more input images, and possibly some input parameters. The output image is either displayed in an HTML Web page, or it can be used as the input for yet another filter effect, or provided as a CSS image value.

You have already seen how to use SVG filters in SVG documents, and they do not have direct counterparts in CSS. However, WebKit–based browsers will support the following CSS filters (which are shown with sample values):
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You can apply these CSS filters to JPG files, as shown in the following selector, which styles all the <img> elements with a CSS blur filter:

[image: image]

You can get a complete list of filters and other information from the W3C Editor Draft (which is a work-in-progress):

https://dvcs.w3.org/hg/FXTF/raw-file/tip/filters/index.html

Two other Web sites that contain useful information about filters are here:

http://www.ssi-developer.net/css/visual-filters.shtml

https://html5-demos.appspot.com/static/css/filters/index.html

Incidentally, CSS TextWrapper is an online tool that generates CSS code that “wraps” text inside. Its homepage is here:

http://www.csstextwrap.com/

CSS Flexbox (Flexible Box)

CSS Flexbox is a CSS layout model in which the children of a flexbox can not only be laid out in any direction, but they can also adjust their sizes, either expanding to fill unused space or shrinking to avoid overflowing the parent. You can also nest flexboxes in order to create various layouts in two dimensions:

http://ie.microsooft.com/testdrive/Graphics/hands-on-css3/hands-on_flex.htm

As an example, consider the following <style> code block that specifies an HTML <div> element of width 300px that contains four <button> elements, each of which has width 80px:

[image: image]

Since the HTML <div> element is not wide enough to accommodate the four buttons on a single row, the first three buttons are rendered in the first row and the fourth button is rendered as the lone element in the second row. In addition, the three buttons in the first row expand from 80px to 100px, and the fourth button expands from 80px to 300px.

This “expanding” behavior and the creation of a second row for the fourth button occur because the flex-flow property is set to “row wrap,” which allows for a multiline flexbox.

You can get additional information from the CSS Flexbox specification (which is a work-in-progress):

http://www.w3.org/TR/css3-flexbox/

CSS Grid

CSS Grid enables you to control the layout of elements of an HTML web page in a grid-like fashion. The CSS Grid involves a display mode of grid and the use of a new unit of measure called fr (“fraction”) for the unit length. You also specify the number of rows and columns using pxs, ems, or auto as the unit of measure.

For example, the following selector specifies four columns and three rows:

[image: image]

In the preceding selector, the first and last columns occupy two-sixths of the width of the grid, whereas the middle pair of columns each occupy one-sixth of the grid width. The top and bottom rows both have a height of 50px, and the middle row occupies the remaining space.

CSS Grid supports sophisticated layout definitions whose layout is far from obvious. For example, the following selector specifies four columns and three rows:

[image: image]

The preceding CSS selector contains the following information:

•  An explicit grid is specified.

•  The parenthetical expression is a repeating pattern.

•  The integer in square brackets is the number of repetitions.

•  The asterisk syntax represents a proportional length, which means that each “*”is assigned equal space allocation.

You can get additional information from the CSS Grid specification (which is a work-in-progress):

http://www.w3.org/TR/css3-grid/

CSS Regions

CSS Regions enable you to specify how text is displayed when users resize their browser. For example, you can specify the “from” and “to” region for text, which creates the impression that text is “flowing” from one region to another.

The key idea is to specify the source and destination of text using the Web-Kit-specific CSS properties –webkit-flow-from and –webkit-flow-into, respectively, which is illustrated in the code sample in this section.

Adobe and Microsoft co-authored CSS3 Regions and CSS3 Exclusions (now part of the CSS3 specification), and this functionality is supported in Internet Explorer 10 and some versions of Chrome.

Listing 4.3 and Listing 4.4 display the contents of CSS3FlowRegions1. css and CSS3FlowRegions1.html, which illustrate how to use CSS3 Flow Regions with text in an HTML5 Web page.

Listing 4.3 CSS3FlowRegions1.css

[image: image]

Listing 4.3 contains selectors whose properties are familiar to you (so we will skip the discussion about these properties). Notice that the content selector specifies a –webkit-flow property whose value is foo, and a webkit-flow-into property whose value is foo, as shown here:

[image: image]

Text flows into the HTML <div> element whose id attribute has value content, and when users resize the Web page, text will flow into the HTML <div> elements that contain a class whose name starts with the string content, as shown here:

[image: image]

Listing 4.4 CSS3FlowRegions1.html

[image: image]

Listing 4.4 contains simple HTML markup, along with an HTML <p> element whose id attribute has the value content. There are also three HTML <div> elements whose class attribute contains a class with a name that starts with the string content. Thus, when users resize the Web page, the text will flow from the HTML <p> element into these three HTML <div> elements.

Figure 4.2 displays the result of matching the selectors in CSS3FlowRe-gions1.css with the elements in the HTML page CSS3FlowRegions1.html taken from a Google Chrome browser on a Macbook.
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FIGURE 4.2 CSS3 Flow Regions on a Google Chrome browser on a Macbook.

You can get additional information from the CSS Regions Module specification (which is a work-in-progress):

http://dev.w3.org/csswg/css3-regions/

CSS Shaders

CSS Shaders provides functionality that is conceptually very similar to some concepts in WebGL, which enables you to create much more sophisticated visual effects by referencing shader-based functionality in CSS3 selectors. WebGL and CSS Shaders have a pipeline-based architecture where the output of one stage can be used as the input for the next stage in the pipeline. The declaration type of a variable (such as uniform, varying, or attribute) in a vertex shader specifies whether the value of a variable is available for every stage or for only a single stage in the pipeline.

The implementation details of the shader-based effects are in a separate file containing code that runs on the GPU, and that code is written in a C-like language called GL Shader Language (GLSL). You can use multiple vertex shaders in code samples that use CSS Shaders. For example, Listing 4.8 creates an animation effect that involves a single vertex shader called 3Dcube1s-VAnimation1.vs, but you can easily modify Listing 4.8 to specify different vertex shaders at different points in time during the animation effect.

CSS Shaders and WebGL use vertex shaders and fragment shaders in order to render graphics effects. A vertex shader is GLSL code that applies transforms to a “model” (which consists of a set of 3D points) and then calculates the 2D representation of the 3D points. A fragment shader is GLSL code that calculates the color for each 2D pixel that is rendered on the screen. Vertex shaders are the same in CSS Shaders and in WebGL; however, fragment shaders in CSS Shaders are significantly different from fragment shaders in WebGL.

The first example in this section is the Web page 3Dcube1cssshaders1. html that references two files: the CSS3 stylesheet 3Dcube1cssshaders1.css whose contents are identical to the contents of 3Dcube1.css (so we will not reproduce its contents in this section), and also the file simpleVertex-ParamsFlag.vs, which contains code for a vertex shader.

The next three subsections contain code samples that show you how to create some very interesting visual effects using CSS Shaders.

Simple Vertex CSS Shaders

The basic idea involves specifying a CSS3 selector with the filter property that references a file containing code with C-like syntax (GLSL) that performs the calculations for the specific CSS Shader.

The code samples in this section comprise an HTML5 Web page and a vertex shader file whose filename has the suffix “.vs” for vertex shader or “.fs” for fragment shader (fragment shaders are not used in the samples in this section), and sometimes a CSS stylesheet as well (with code that you have seen in other code samples). Note that you have the option of placing the CSS selector with the filter property in the HTML5 web page or in a CSS stylesheet.

Listing 4.5 displays the contents of 3Dcube1cssshaders1.html, which is an HTML Web page that references a CSS Shader. Listing 4.6 displays the contents of simpleVertexParamsFlag.vs, which is an example of how you can specify a vertex shader.

Listing 4.5 3DCube1CSSShaders1.html
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The new code in Listing 4.5 (which is shown in bold) contains a CSS selector that specifies a filter property whose value references the custom vertex shader called simpleVertexParamsFlag.vs. In addition, several comma-separated pairs of values are specified, which matches the name of a corresponding variable in the vertex shader file. In this example, the variables are two floating point variables called phase and amplitude, and a matrix called txf.

Listing 4.6 SimpleVertexParamsFlag.vs

[image: image]

Listing 4.5 contains three variables that are referenced (in the section in bold) in Listing 4.6, and their counterparts in Listing 4.6 are shown here:

[image: image]

If you look at the selector in Listing 4.5, you can see that phase and amplitude specify floating point numbers whereas txf specifies a transformation, which is represented by the matrix type called mat4.

Listing 4.6 calculates the new position of each transformed point by setting its z value that is based on a calculation that uses its x value as part of a cosine expression, as shown here:

[image: image]

Recall that the cosine function is essentially a shifted sine function (its exact offset depends on its frequency), so the coordinates of the transformed points will appear to have a sine-like distortion.

Listing 4.6 also references two important built-in variables whose values are always available in the pipeline. One variable is u_projectionMatrix, which is a projection matrix (of type mat4) that is used during the calculation of the 2D representation of 3D points. The other variable is gl_Position, which contains the 2D coordinates of the projected points.

Figure 4.3 displays the result of rendering 3Dcube1cssshaders1.html in a landscape-mode screenshot taken from a Google Chrome browser on a Macbook.

[image: image]

FIGURE 4.3 CSS Shaders on a Google Chrome browser on a Macbook.

You can easily modify the code in Listing 4.6 to create variations of the distortion effects in Figure 4.3. For example, substitute the code in bold in Listing 4.6 with the following code block:

[image: image]

Figure 4.4 displays the result of rendering the modified version of the HTML page 3Dcube1cssshaders1.html, which is screenshot taken from a Google Chrome browser on a Macbook.

[image: image]

FIGURE 4.4 CSS Shaders on a Google Chrome browser on a Macbook.

You can get additional information from the CSS Shaders specification (which is a work-in-progress):

https://dvcs.w3.org/hg/FXTF/raw-file/tip/custom/index.html

Animation Effects with CSS Shaders

CSS Shaders can also be referenced in CSS keyframes, which means that they can be used during animation effects.

Listing 4.7 displays the contents of 3Dcube1svAnimation1.html, which is an HTML Web page that references a CSS Shader. Listing 4.8 displays the relevant portion of the CSS stylesheet 3Dcube1svAnimation1.css.

The file 3Dcube1sVAnimation1.vs is not displayed because its contents are the same as Listing 4.6.

Listing 4.7 3DCube1SVAnimation1.html

[image: image]

Listing 4.7 contains a reference to the CSS stylesheet in Listing 4.8 below, but otherwise its contents are the same as the HTML Web page 3Dcube1.html.

Listing 4.8 3DCube1SVAnimation1.css

[image: image]

Every selector in Listing 4.8 contains the WebKit–based filter property that references the custom code in the vertex shader 3Dcube1sVAnimation1.vs .

Figure 4.5 displays the result of launching 3Dcube1sVAnimation1.html and 3Dcube1cssshaders1.html in a screenshot taken from a Google Chrome browser on a Macbook.

[image: image]

FIGURE 4.5 CSS Shaders on a Google Chrome browser on a Macbook.

Experiment with the CSS Shaders code to create interesting variations in the graphics images. For example, try replacing this code snippet:

[image: image]

The preceding code snippet computes the tangent of an angle instead of the cosine of an angle. The new graphics image is displayed in Figure 4.5, which is a screenshot taken from a Google Chrome browser on a Macbook.

CSS Shaders and Detached Tiles

CSS Shaders enables you to subdivide an image in an HTML5 Web page into a set of multiple subtiles, where the image can be a JPG file or an SVG document.

Listing 4.9 displays the contents of DetachedTiles.html, which is an HTML Web page that references a CSS stylesheet. Listing 4.10 displays the contents of the CSS stylesheet DetachedTiles.css, which in turn references the vertex shader DetachedTiles.vs in Listing 4.11.

Listing 4.9 DetachedTiles.html

[image: image]

Listing 4.9 is a simple Web page that contains boilerplate HTML markup and a pair of nested HTML <div> elements (with corresponding selectors in the CSS stylesheet), along with an HTML <img> element that specifies a JPEG file that is rendered when users click on the Web page to open the curtains.

Listing 4.10 DetachedTiles.css

[image: image]

Both selectors in Listing 4.10 contain the WebKit-specific property filter that references the vertex shader DetachedTiles.vs (shown in Listing 4.11) whose code performs the animation effect when users hover inside the Web page.

In addition, the WebKit-specific filter property specifies values for amount, t, and transform, which are used in the calculations in DetachedTiles.vs.

Listing 4.11 DetachedTiles.vs

[image: image]

Listing 4.11 contains code that is not difficult in terms of its complexity, but the underlying concepts are beyond the scope of this book. However, you can easily use this code to create the same effect for your own JPG files. If you use SVG in your HTML5 Web pages, there is additional good news: you can also create this animation effect with SVG (which might surprise you!).

Figure 4.6 displays the result of launching DetachedTiles.html in a Google Chrome browser on a Macbook, which uses the file Laurie1.jpeg to create the graphics image.

[image: image]

FIGURE 4.6 CSS3 Detached Files on a Google Chrome browser on a Macbook.

CSS Shaders and Curtain Effects

One of the most pleasing visual effects that you can create with CSS Shaders is a curtain animation effect that will remind you of the way that curtains open on a theatre stage. You can easily create this effect in CSS3, which means that you can craft some interesting HTML Web pages with this type of functionality.

Figure 4.7 displays the result of launching the HTML page Curtain.html in a landscape-mode screenshot taken from a Google Chrome browser on a Macbook.

[image: image]

FIGURE 4.7 Curtain effect on a Google Chrome browser on a Macbook.

When users click in the Web page the curtains will open, and then close again when users click in the Web page a second time. Figure 4.8 shows you the contents of the Web page when the curtains are open. If users click on the Web page again, then the curtains will close and return to their original state.

[image: image]

FIGURE 4.8 Open Curtain Effect on a Google Chrome browser on a Macbook.

This concludes our discussion of some new CSS3 features. If you are interested in CSS Shaders, additional CSS3 code samples that are combined with various CSS Shaders are here:

http://code.google.com/p/css-shader-graphics

The next portion of this chapter delves into SVG (an XML-based technology for rendering 2D shapes) that you can reference in CSS selectors.

CSS3 AND SVG



CSS3 selectors can reference SVG documents using the CSS3 url() function, which means that you can incorporate SVG-based graphics effects (including animation) in your HTML pages. As a simple example, Listing 4.12 shows you how to reference an SVG document in a CSS3 selector.

Listing 4.12 Blue3DCircle1.css

[image: image]

Listing 4.12 contains various property/value pairs, and the portion containing the CSS url() function is shown here:

[image: image]

This name/value pair specifies the SVG document Blue3DCircle1.svg as the background for an HTML <div> element in an HTML5 page whose id attribute is circle1. Note that the use of an attribute with a –moz— prefix means that this code will work in WebKit-based browsers (such as Safari and Chrome) and also in the Firefox browser.

Listing 4.13 displays the contents of Blue3DCircle1.html that references the CSS stylesheet in Listing 4.12 (which in turn contains a reference to the SVG document Blue3DCircle1.svg).

Listing 4.13 Blue3DCircle1.html

[image: image]

Listing 4.13 contains straightforward HTML5 markup consisting of several HTML <p> elements and an HTML5 <article> element. Notice that Listing 4.13 contains an HTML <div> element whose id attribute has value circle1, which has a corresponding CSS selector in Listing 4.12 that references the SVG document whose code renders an opaque circle.

Figure 4.9 displays the result of rendering the HTML page Blue3Dcircle1.html in a Chrome browser on a Macbook.

[image: image]

FIGURE 4.9 SVG 3D effect and text in a Chrome browser on a Macbook.

CSS3 and SVG Bar Charts

Now that you know how to reference SVG documents in CSS3 selectors, let’s look at an example of referencing an SVG-based bar chart in a CSS3 selector. Listing 4.14 displays the contents of the HTML5 page CSS3SVG-Barchart1.html; Listing 4.15 displays the contents of the CSS3 stylesheet CSS3SVGBarChart1.css (whose selectors are applied to the contents of Listing 4.12); and Listing 4.14 displays the contents of the SVG document CSS3S-VGBarChart1.svg (referenced in a selector in Listing 4.13) that contains the SVG code for rendering a bar chart.

Listing 4.14 CSS3SVGBarChart1.html

[image: image]

In Chapter 2, you saw an example of rendering multi-column text, and the contents of Listing 4.14 is essentially the same as that example. However, there is an additional HTML <div> element (whose id attribute has value chart1) that is used for rendering an SVG bar chart via a CSS selector in Listing 4.15.

Listing 4.15 CSS3SVGBarChart1.css

[image: image]

The #chart selector contains various attribute, along with a reference to an SVG document (that renders an actual bar chart), as shown here:

[image: image]

Now that you’ve seen the contents of the HTML5 page and the selectors in the CSS stylesheet, let’s take a look at the SVG document that renders the bar chart.

Listing 4.16 CSS3SVGBarChart1.svg

[image: image]
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Listing 4.16 contains an SVG <defs> element in which three gradients are defined (one linear gradient and two radial gradients) whose id attribute has values pattern1, pattern2, and pattern3, respectively. These gradients are referenced by their id in the SVG <g> element that renders a set of rectangular bars for a bar chart. The second SVG <g> element (whose id attribute has value chart2) performs a transform involving the SVG translate() and scale() functions, and then renders the actual bar chart, as shown in this code:

[image: image]

Figure 4.10 displays the result of matching the selectors in CSS3SVGBarChart1.css with the elements in the HTML page CSS3SVGBarChart1.html, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE 4.10 CSS3 and SVG bar chart on an Asus Prime Android ICS 10” tablet.

RENDERING 3D SURFACES IN SVG



Although SVG does not provide 3D support, you can create 3D effects based on a combination of JavaScript and SVG. In fact, you can find an extensive set of SVG code samples illustrating 3D effects here:

http://code.google.com/p/svg-filter-graphics

Figure 4.11 displays the result of rendering TroughPattern3S2.svg (which is part of the preceding open source project) in a Chrome browser on a Macbook. Note that SVG filters are not supported on Android ICS.

[image: image]

FIGURE 4.11 SVG 3D “Trough” shape in a Chrome browser on a Macbook.

If you are interested in creating 3D effects with SVG, you get more information (including details about matrix manipulation) and code samples here:

http://msdn.microsoft.com/en-us/library/hh535759(v=vs.85).aspx

If you are interested in other toolkits that use SVG, you can find information about D3 and Raphael, along with various code samples, in the Appendices on the DVD.

[image: image]

SIMILARITIES AND DIFFERENCES BETWEEN SVG AND CSS3



This section briefly summarizes the features that are common to SVG and CSS3 and also the features that are unique to each technology. Chapters 2 through 4 and Appendix A contain code samples that illustrate many of the features that are summarized in this section. Incidentally, Chapter 11 summarizes the similarities and differences between SVG and HTML5 Canvas, which will give you a good understanding of the relationship among these three important technologies.

SVG and CSS3 both provide support for the following:

•  Linear and radial gradients

•  2D graphics and animation effects

•  The ability to create shapes such as rectangles, circles, and ellipses

•  WAI ARIA

SVG provides support for the following features that are not available in CSS3:

•  Bezier curves

•  Hierarchical object definitions

•  Custom glyphs

•  Rendering text along an arbitrary path

•  Defining event listeners on SVG objects

•  Programmatic creation of 2D shapes using JavaScript

•  “Accessibility” to XML-based technologies and tools

CSS3 provides support for the following features that are not available in SVG:

•  3D graphics and animation effects

•  Multi-column rendering of text

•  WebGL-oriented functionality (e.g., CSS Shaders)

Note that SVG Filters and CSS Filters will become one and the same at some point in the not-too-distant future.

In general, SVG is better suited than CSS3 for large data sets that will be used for data visualization, and you can reference the SVG document (which might render some type of chart) in a CSS3 selector using the CSS3 url() function. You have already seen such an example in Chapter 3, where the SVG document contains the layout for a bar chart. In general, there might be additional processing involved where data is retrieved or aggregated from one or more sources (such as databases and Web services), and then manipulated using some programming language (such as XSLT, Java, or JavaScript) in order to programmatically create an SVG document or perhaps create SVG elements programmatically in a browser session.

CSS3 TOOLKITS AND IDES



Currently there are two excellent CSS3 IDEs available: Sencha Animator and Adobe Edge, both of which are simplify the creation and generation of CSS3-based selectors for web pages. Neither IDE requires you to write any code, so they are accessible to web designers as well as Web developers. However, if you want a toolkit that provides more programmatic access to CSS3, you can use AliceJS, which is an open source toolkit.

Currently these tools are available as free downloads, so you can experiment with these products (and other IDEs that become available) to determine which one suits your needs.

Sencha Animator

Sencha Animator is a desktop application for developing CSS3 animations for WebKit browsers and mobile devices, and its homepage (with a download link) is here:

http://www.sencha.com/products/animator

Sencha Animator enables you to create various 2D shapes, with support for transitions, 2D/3D transforms, animation effects, and property panels for modifying the properties of shapes. In addition, Sencha Animator allows you to define custom CSS effects, and supported devices include iPhone, iPad, iPod Touch, BlackBerry Torch, Android, and Google Chrome.

Sencha Animator and Adobe Edge (discussed in the next section) offer some similar functionality, but they do differ significantly in terms of their supported features.

You can get more detailed information in this blog post:

http://www.sencha.com/blog/rocking-the-boat-of-flash-with-css3-animations/

Several videos about Sencha Animator are available, and they can give you an overview of how to use the features of Sencha Animator:

http://vimeo.com/16219355

http://notes.sencha.com/post/1416864756/sencha-animator-introduction-video-19-47

After performing the download and installation, launch Sencha Animator and create a new project to experiment with the various features. There is an export feature that enables you to export the contents of your project as an HTML5 page.

For example, after creating a Sencha Animator project with a circle, rectangle (with simple animation), line segment, and text, and then exporting this project, the generated HTML page index.html contains all the necessary CSS3 code and HTML markup.

The best way to learn about Sencha Animator is to install the tool and explore its capabilities.

Adobe Edge

Adobe Edge is a tool that enables you to create animated and interactive content using HTML5, CSS3, and JavaScript, and its homepage is here:

http://labs.adobe.com/technologies/edge/

Adobe Edge is an interesting Adobe tool that was made available in August 2011 as a beta product. Adobe Edge enables you to create sophisticated graphics and animation effects (based on a custom framework that resembles CSS3 and JavaScript) that does not require coding experience. Experienced designers who are accustomed to Adobe’s product suite will be very comfortable with Adobe Edge.

Adobe Edge enables users to rapidly develop sophisticated and professional-looking visual effects. Some of the advantages of Adobe Edge include:

•  Import GIF, JPG, PNG, or SVG files

•  Choreograph animation with the timeline editor

•  Animate position, size, color, shape, and rotation at the property level

•  Copy/paste transitions and also invert them

•  Support for more than 25 built-in easing effects

More Adobe Edge features are here:

http://labs.adobe.com/technologies/edge/?tabID=details#tabTop

Adobe Edge release notes:

http://download.macromedia.com/pub/labs/edge/edge_p1_releasenotes.pdf

http://news.cnet.com/8301-30685_3-20085619-264/adobe-dives-into-html-with-new-edge-software/

AliceJS

AliceJS is an acronym for A Lightweight Independent CSS Engine, and its supports CSS3-based graphics and animation effects. The AliceJS homepage is here:

http://blackberry.github.com/Alice/

AliceJS is a self-contained JavaScript toolkit that sets up animations through CSS manipulations. AliceJS consists of a set of modularized JavaScript files, each of which performs one effect. No images or CSS dependencies are needed. AliceJS does not perform an event handling, but you can use AliceJS to animate jQuery UI components.

SUMMARY



This chapter started with examples of combining SVG with CSS3, followed by an overview of some of the exciting new features of CSS3. In particular you learned about the following topics:

•  CSS Exclusions with code samples

•  CSS Flexbox overview

•  CSS Regions with code samples

•  CSS Shaders with code samples

•  How to reference SVG documents in CSS3 selectors

CSS3 and SVG support additional features for creating sophisticated effects, and you can perform an Internet search to find links that discuss those features.

The next chapter gives you an introduction to jQuery, and you will see HTML5 web pages that use jQuery which are rendered on an Asus Prime tablet and a Sprint Nexus S 4G smartphone (both running Android ICS) and an iPad 3.


CHAPTER 5

FUNDAMENTALS OF JQUERY

This chapter introduces you to jQuery and provides examples of using jQuery APIs to manipulate elements in HTML5 Web pages. jQuery is an extremely popular open source JavaScript-based toolkit that provides a layer of abstraction over JavaScript in order to facilitate the creation of HTML Web pages that run in multiple browsers. You can download the compressed production version for production Web sites, or the uncompressed development version (which is a larger yet readable file because it contains comments and whitespaces) of jQuery from the jQuery Web site:

http://jquery.org

The first part of this chapter provides an introduction to jQuery, along with examples of how to use jQuery in HTML5 Web pages. This section contains many code snippets that illustrate the syntax of useful jQuery commands; however, later chapters contain detailed code samples that show you how to use many of these jQuery commands in a more contextually relevant fashion.

The second part of this chapter contains examples of how to create animation effects in jQuery, such as toggling the visibility of HTML <div> elements and updating the values of CSS3 properties. You will also see how to use jQuery to set properties in CSS3 selectors to create 2D and 3D graphics effects, including animation.

Please keep in mind that the jQuery chapters are primarily intended to help you achieve a working knowledge of jQuery and jQuery Mobile. This knowledge will help you learn how to create HTML5 Web pages that contain a combination of jQuery, CSS3, and other HTML5-related technologies. In addition, it’s also possible that some jQuery functions that could be useful to you are covered in this book. Hence, it might be worth your while to read the jQuery documentation, which provides many useful code blocks and live samples.

Third, the code samples in this chapter contain jQuery methods that are sometimes “out of sequence” (in the sense that they use jQuery methods that are discussed later in the chapter). This is normal behavior when you try to solve meaningful tasks. For instance, the code sample that shows you how to use the jQuery .remove() method also invokes the jQuery .filter() method, which enables you to remove only a subset of elements that meet a specific criterion. This type of code makes sense, because you need to know how to remove selected elements of a specific type in an HTML Web page.

Fourth, the names of HTML Web pages in this book that contain jQuery often start with the letters “JQ,” and the HTML Web pages that contain jQuery Mobile start with the letters “JQM.”

Finally, since we can only cover a subset of jQuery functionality, it is important for you to experiment with the jQuery code samples in order to become proficient in jQuery.

WHAT IS JQUERY?



jQuery is an open source JavaScript toolkit that enables you to write cross-browser and cross-platform JavaScript code for managing elements in an HTML Web page, which includes finding, creating, updating, and deleting not only elements, but also element attributes. This also includes the ability to add or remove style-related attributes of elements.

Some of the important and useful features of jQuery (in no particular order) include its support for:

•  Cross-browser code

•  Third-party jQuery plugins

•  Theme-able widgets

•  Event handling

•  Ajax support

•  Simpler DOM traversal

jQuery is an extensible toolkit, and currently there are thousands of jQuery plugins available in multiple categories. Sorting through the available plugins takes some effort, but it is well worth the time to do so, especially when you find a plugin that saves you from writing and maintaining your own code to implement specific functionality. Plugins often have an associated demo page and also a rating by other users, which can greatly simplify the selection process.

The jQuery project is also divided into four parts:

•  jQuery Core: we will use this code in this book

•  jQuery UI: animation, advanced effects, and theme-able widgets

•  QUnit: a unit testing toolkit

•  Sizzle: a JavaScript-based CSS selector engine

In this book, we will focus on the jQuery Core functionality and also include some of the jQuery UI functionality for creating animation effects. Navigate to the jQuery homepage to get additional information about the other two components of jQuery.

Referencing jQuery Files in HTML5 Web Pages

There are at least four ways to reference the jQuery JavaScript files in your HTML Web pages:

•  Download jQuery files and use a local reference in your HTML5 Web pages

•  Download jQuery files and use a “generic” reference

•  Reference jQuery files via http

•  Use a CDN (Content Distribution Network)

The first approach requires that you get the latest jQuery code whenever you need a more recent version of jQuery. You also need to modify the version number in your HTML5 Web pages.

The second approach involves making a copy of the downloaded jQuery code using a name such as jquery-latest.js. Whenever you download a newer version of jQuery, you don’t need to modify the version of jQuery in your HTML5 Web pages, but you still need to remember the version of jQuery that is referenced in your HTML5 Web pages.

The third approach eliminates the need for downloading files, but you still need to modify the version number in your HTML5 Web pages whenever you need to reference a newer version of jQuery. Note that many of the jQuery examples in this book use the third or fourth approach instead of downloading the files locally.

HTML WEB PAGES WITHOUT JQUERY



Before delving into jQuery code samples, let’s briefly look at some non-jQuery JavaScript methods that are available:

[image: image]

The first three methods are intuitively named, and there are corresponding methods in jQuery. The querySelectorAll method supports pseudo-selectors, which enables you to select sets of elements that are based on simple or complex selection criteria. For example, the following line of code binds the showAlert2 JavaScript function to the first HTML <p> element of the HTML <div> element whose id has value outer, which means that the JavaScript function showAlert2 is executed whenever users click on this <p> element:

[image: image]

The code sample in this section is a simple example of how to attach event listeners to HTML elements using JavaScript.

Listing 5.1 displays the contents of QuerySelectors1.html that illustrates how to attach click handlers to elements in an HTML Web page.

Listing 5.1 QuerySelectors1.html

[image: image]

Listing 5.1 contains the JavaScript function clickElements() that iterates through the list of HTML <div> elements that are child elements of the HTML <div> element whose id attribute has value outer, and then adds a click event listener called showAlert() to each of those HTML <div> elements. Notice that this function also adds the click event listener show-Alert2() to the parent HTML <div> element.

When users launch this Web page, the function clickElements() is executed because of this code snippet:

[image: image]

The final portion of Listing 5.1 contains an HTML <body> element with HTML <div> elements that are processed by the clickElements() function.

Obviously Listing 5.1 contains simple code that is easy to read and understand, but creating (as well as debugging, maintaining, and enhancing) HTML Web pages becomes more complicated when you need to write JavaScript code for multiple versions of multiple browsers. Imagine yourself in a position where you need to develop and maintain a non-trivial Web application that supports Internet Explorer 6 (and above) in addition to Firefox and WebKit-based browsers. Such an application can become tedious and difficult in terms of maintenance and making enhancements.

Consequently, the JavaScript methods that are listed at the beginning of this section are insufficient if you need to manipulate more complex selections of elements, which is one reason for using a JavaScript toolkit. One solution is to use jQuery (and jQuery Mobile for mobile Web pages) in order to quickly and easily create cross-browser Web pages. The advantage of jQuery is that you can avoid dealing with the tedious details of JavaScript and focus on implementing the functionality of your HTML Web pages.

USING JQUERY TO FIND ELEMENTS IN WEB PAGES



The code in the previous section showed you how to add event listeners to elements in an HTML Web page. Now let’s look at how you can use jQuery to manage elements in a Web page in a cross-browser manner.

A key point to remember is that the “$” prefix is the jQuery function, which is a shorthand form of jQuery(), which means that the following two lines of code are the same:

[image: image]

A third option is the use of window.jQuery, but this is less common than using jQuery or simply the “$” dollar sign.

Another point to remember is that a jQuery search actually returns a “result set,” which is the set of elements that match the selection criteria. Each time a set of elements is returned, that set of elements can be passed to a second jQuery search, which in turn will return a set of elements matching the selection criteria of the second jQuery search. In fact, this process is called method chaining, and you “chain” together as many function invocations as you wish. Method chaining enables you to write very compact yet powerful code, as you will see in some examples in this chapter. As a preview, the following code snippet from Listing 5.10 illustrates the use of jQuery method chaining:

[image: image]

As a simple example of how to use jQuery to select a set of elements in an HTML Web page, the following code snippet returns the set of <p> elements (if any) in an HTML Web page and assigns that set of elements to the JavaScript variable pElements:

[image: image]

The following code samples illustrate these and other jQuery concepts.

A “Hello World” Web Page with jQuery

The example in this section finds a single HTML <p> element and then changes its text. Later you will also see the modified code that enables you to manipulate an HTML Web page containing multiple HTML <p> elements.

Listing 5.2 displays the contents of HelloWorld1.html that illustrates how to add jQuery functionality to an HTML5 Web page that contains a single HTML <p> element.

	NOTE

	Listing 5.2 contains console.log() that is available in WebKit-based browsers, but might not be available without some type of plugin or extension for other browsers.



Listing 5.2 HelloWorld1.html

[image: image]

Listing 5.1 references a required jQuery file with this code snippet:

[image: image]

Notice that the first HTML <script> element in the HTML <body> element starts with this line:

[image: image]

The preceding construct ensures that the DOM has been loaded into memory, so it’s safe to access and manipulate DOM elements.

You can use the $ sign to represent jQuery, and you can get the value of an attribute of an HTML element (such as a <p> element) using the jQuery attr() function. For example, you can get the value of the id attribute of an HTML <p> element as follows:

[image: image]

You can get the text string in an HTML <p> element using the jQuery text() function, as shown here:

[image: image]

Finally, you can update the text in an HTML <p> element using the jQuery text() function, as shown here:

[image: image]

Launch the file in Listing 5.2 and open the Inspector that is available in your WebKit-based browser. Next, select “Inspect Element,” and click the “>>” symbol at the bottom of the Web page to see the output from the two console.log() statements in Listing 5.2.

You can use Chrome Web Inspector to view the contents of variables, which can be very helpful for debugging purposes. You can experiment with the features of Chrome Web Inspector, and also read online tutorials about this excellent tool.

jQuery Qualifiers versus jQuery Methods

In simple terms, a jQuery method is code (preceded with a dot “.”), whereas a qualifier (preceded with a colon “:”) is interpreted in a selector. A jQuery qualifier involves some type of logic, whereas a jQuery method retrieves the value of a property or assigns values to properties.

For example, the following code snippet uses a jQuery qualifier to retrieve the text value of the first HTML <p> element in a Web page:
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Contrast the preceding code snippet with the following line of code, which retrieves the text value of all the HTML <p> elements in a Web page:

[image: image]

In Listing 5.2 you saw how to manipulate a single HTML <p> element. You can modify the first occurrence of an HTML <p> element by modifying Listing 5.2 as shown here:

[image: image]

The text that is highlighted in bold is modified code, which manipulates only the first HTML <p> element using the jQuery :eq() qualifier. jQuery provides a rich set of qualifiers and functions for selecting subsets of elements. In addition, you can combine jQuery functions via “method chaining” (discussed later) that enables you to write very compact yet sophisticated jQuery code for manipulating elements in HTML Web pages.

Using Web Storage with jQuery

In Chapter 1, you learned about HTML5 localStorage, and you already know enough about jQuery to understand how to read strings entered by users and then how to store those string in a browser’s localStorage. Although it’s better not to store sensitive information such as passwords in localStorage, this example illustrates how you can store contextual information that will be available for retrieval in different browser sessions.

Listing 5.3 displays the contents of JQLoginLS.html that illustrates how to create a login page that uses jQuery and localStorage.

Listing 5.3 JQLoginLS.html
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Listing 5.3 references the required jQuery file and then contains the code for a simple HTML Form that captures a username and password.

The jQuery code for accessing and storing a username and password in localStorage is inside the click event handler for the HTML button, as shown here:

[image: image]

The preceding code block also performs some simple validation, and the value of the text fields is retrieved in jQuery using the val() function, as shown here:

[image: image]

Since the rest of the code is already familiar to you, this concludes the discussion of the code in Listing 5.2.

Figure 5.1 displays the result of rendering the page JQLoginLS.htmlin a landscape-mode screenshot taken from a Chrome browser on a Macbook.
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FIGURE 5.1 Saving user data in localStorage in a Chrome browser on a Macbook.

QUERYING AND MODIFYING THE DOM WITH JQUERY



Earlier in this chapter you saw how to use the jQuery eq() selector to find the first HTML <p> element in a set of <p> elements. This section shows you how to use various jQuery modifiers that make it very easy to find and update elements in an HTML5 Web page. The code samples are short because they illustrate only one or two qualifiers, but you can obviously combine them to perform very sophisticated DOM traversals and context-sensitive modifications to DOM elements.

Some of the qualifiers that are discussed in the code samples in this section include first, :last, :even, and :odd. A partial list of selectors includes :eq(), :lt(), :gt(), :has(),:contains(),and :eq().

Find and Modify Elements With :first and :last Qualifiers

The example in this section shows you how to use the jQuery first and :last qualifiers to manipulate the text in HTML elements.

Listing 5.4 displays the contents of JQModifyElements1.html that illustrates how to switch the contents of two <p> elements.

Listing 5.4 JQModifyElements1.html

[image: image]

Listing 5.4 references the required jQuery file, adds two HTML <p> elements, and then extracts the value of the id attribute and the text in the first <p> element as shown here:

[image: image]

The next block of code performs the same thing with the second <p> element, and then the text of the two <p> elements is switched with the following two lines of code:

[image: image]

Despite the simplicity of the jQuery code, this illustrates the ease with which you can manipulate HTML elements in an HTML Web page by means of the available jQuery functions.

Incidentally, you can get and set the value of an HTML <input> field (whose id attribute has value myinput) with the following two lines of code:

[image: image]

Figure 5.2 displays the result of rendering the page JQModifyElements1.html in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 5.2 Modifying element in jQuery on an Asus Prime tablet with Android ICS.

The next section shows you how to use jQuery methods that can set collection of elements with the jQuery qualifiers :even() and :odd().

Finding Elements with :even and :odd Qualifiers

The example in this section shows you more sophisticated operations, such as setting the color of all the even-numbered or odd-numbered HTML <p> elements in a single line of code.

Listing 5.5 displays the contents of JQFindByEvenOrOdd1.html that illustrates how to select and update elements by their relative position (such as first, last, even, or odd) in an HTML Web page.

Listing 5.5 JQFindByEvenOrOdd1.html

[image: image]

Listing 5.5 references the required jQuery file, adds several HTML <p> elements, and switches the contents of the first and last <p> elements in the same manner as Listing 5.4. In addition, Listing 5.5 sets the even-numbered <p> elements to white, the odd-numbered <p> elements to red, and the last <p> element to blue, as shown here:

[image: image]

Finding Elements with :eq, :lt, and :gt Qualifiers

There are many jQuery functions available to perform sophisticated manipulations of HTML elements with relative ease. This section contains some useful code snippets that illustrate some of the other jQuery functions that are available.

For example, the jQuery qualifiers :eq(), :lt(), and :gt() match elements whose position is equal to, less than, or greater than, respectively, in a list of items. Recall that lists in jQuery start from index 0.

[image: image]

An example of finding the <p> element with index 3:

[image: image]

An example of finding the <p> element with index greater than 3:

[image: image]

The preceding code snippets show you some of the things that are possible with jQuery functions. There are jQuery functions that perform conditional tests on HTML elements.

For example, jQuery provides custom selectors, such as :has(), :contains(), and :eq(). You can use these selectors to select elements, as in the following example:

[image: image]

You can use these selectors to filter other selectors, as shown here:

[image: image]

In addition, you can search for elements based on the value of their id attribute or by a specific class attribute, as shown in the next section.

Finding HTML Elements by class or id

jQuery uses same syntax as CSS selectors: the “#” symbol refers to an id attribute and a “.” symbol refers to a class attribute. For example, if you want to find an HTML <div> element whose id attribute is abc, then jQuery uses the string #abc when searching for that <div> element. If you want to find an HTML <p> element whose id attribute is abc, then jQuery uses the string .abc when searching for that <p> element.

Listing 5.6 displays the contents of JQFindByClassOrid1.html that illustrates how to select and update elements by id or class in an HTML Web page.

Listing 5.6 JQFindByClassOrId1.html

[image: image]

[image: image]

The first portion of Listing 5.6 is similar to Listing 5.4, along with new code that shows you how to use the jQuery css() function in order to update the CSS properties of HTML elements.

For example, you can set the font-size property, which is in quotes because of the hyphen, as shown here:
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You can add a CSS class to an HTML element using the addClass() method, as shown here:

[image: image]

Finally, you can remove a CSS class from an HTML element using the removeClass() method, as shown here:

[image: image]

Incidentally, you can specify more complex criteria when you perform method chaining, as in the following example (can you guess what it does?):

[image: image]

The preceding code snippet will be discussed in a code sample later in this chapter.

Finding and Setting Element Attributes

You’ve seen how to use various jQuery functions to manipulate elements, and also how to find the value of an attribute. This section contains examples of updating the attributes of elements.

The following snippet gets the value of the src attribute of an element:

[image: image]

The next code snippet shows how to set the value of one attribute:

[image: image]

The following code snippet shows how to set multiple attributes in one command (displayed over multiple lines for convenience):

[image: image]

Notice that the syntax of the jQuery attr() method is very similar to the jQuery css() method, so when you understand one function, you will understand the other one as well.

HTML5 supports custom attributes, provided that the attribute name starts with the string data- followed by an attribute name. Although you might not need to use custom attributes right now, jQuery Mobile relies heavily on custom attributes, so this functionality is extremely useful.

You can retrieve the values of custom attributes using the jQuery .data() method. For example, suppose your HTML Web page contains this snippet:

[image: image]

You can retrieve the values of these custom attributes as follows:

[image: image]

You will see more examples of manipulating custom data attributes in jQuery Mobile code samples, and if you’re really ambitious, you can find more examples in the jQuery Mobile source code.

Finding Form Elements and Their Attributes

jQuery enables you to select HTML Form elements based on various criteria using an intuitive syntax. For example, you can find elements (checkboxes, input fields, and so forth) that are in various states (checked, unchecked, hidden, visible) using the selectors that are listed here:

[image: image]

You can find the size of the result set that is returned by a query using this syntax:

[image: image]

You can select elements based on the values of their attributes by using the following selectors:

[attribute] selects elements with the specified attribute

[attribute=somevalue] selects elements whose attribute equals
somevalue


[attribute!=somevalue] selects elements whose attribute does not equal somevalue

If you have written JavaScript code that deals with HTML Form elements, then you can easily see how useful these selectors will be for writing the jQuery counterparts to your JavaScript code.

Using nth-child() for Finding Elements

You know how to use :even and :odd in CSS in order to specify elements in the even and odd position in a set of elements; if you like this functionality, then you will really like the jQuery nth-child() operator, which enables you to specify arithmetic expressions, as well as :even, :odd, and specific positional values.

Listing 5.7 displays the contents of JQFindByCSS3StyleExpressions1. html that illustrates how to select and update elements in an HTML Web page using the jQuery selector nth-child() .

Listing 5.7 JQFindByCSS3StyleExpressions1.html

[image: image]

Listing 5.6 contains an unordered list of elements, along with the following code to switch the text of the first and last list elements. This code is similar to the code in Listing 5.4 that switches the text of the first and last <p> elements:

[image: image]

The interesting code in Listing 5.6 uses the jQuery css() function to update CSS properties of the even elements, as shown here:

[image: image]

The next code snippet updates every third list element, starting from the second list element:

[image: image]

The last line of code in Listing 5.6 updates the second list element:

[image: image]

Other useful and related jQuery selectors are :first-child(), :last-child(), and parent(), which you can use in order to find the first child, last child, and the parent, respectively.

Figure 5.3 displays JQFindByCSS3StyleExpressions.html rendered in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.
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FIGURE 5.3 Finding elements in jQuery on an iPad 3.

Using jQuery to Remove Elements

As you can probably guess, jQuery enables you to remove elements in addition to finding and modifying elements in an HTML Web page.

Listing 5.8 displays the contents of JQRemovingElements1.html that illustrates how to select and remove elements by id or class in an HTML Web page.

Listing 5.8  JQRemovingElements1.html
	
[image: image]

Listing 5.8 contains three lines of code for removing elements, the first of which is shown here (the second is similar):

[image: image]

Although the preceding code snippet performs just as you would expect, an example that illustrates the real power of jQuery is shown in the following code snippet, which uses the jQuery filter() method to find and then remove all the HTML <p> elements that contain the string Goodbye:

[image: image]
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FIGURE 5.4 Removing Elements via jQuery on an iPad 3.

Creating DOM Elements

jQuery provides the clone() method and the append() method for creating new DOM elements. The clone() method creates a true copy of an element, and if you specify true, then clone(true) will also propagate the event handlers of the source element. On the other hand, the append() method operates on the specified element. Listing 5.9 displays the contents of JQCreatingElements1.html that illustrates how to use both of these jQuery methods in order to create new elements in an HTML Web page.

Listing 5.9 JQCreatingElements1.html
	
[image: image]

Listing 5.9 introduces the jQuery clone() method, an example of which is shown here:

[image: image]

The purpose of the preceding code snippet is clear, and you can even read it from left to right to grasp its purpose: clone the element whose id is Dave, set its color to black, and append this cloned element to the element whose id is div2.

The only other new functionality in Listing 5.9 is the jQuery prependTo() function, which inserts an element before (instead of after) a specified element, as shown here:

[image: image]

There are other jQuery methods for inserting DOM elements, some of which are described in the next section.

Figure 5.5 displays the result of rendering JQCreatingElements1.html in a landscape-mode screenshot taken from an iOS application running on an iPad 3.
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FIGURE 5.5 Creating elements with jQuery on an iPad 3.

Other jQuery Methods for Inserting DOM Elements

jQuery provides one set of methods that are used when the source element already exists in an HTML Web page. Another set of methods are used when you are dynamically creating a new element.

For example, if myDiv1 and myimg1 are two elements in an HTML Web page, then you can create a clone of myDiv1 and insert it into the DOM immediately after the myimg1 using the jQuery append() method, as shown here:

[image: image]

On the other hand, the following code snippet creates a new <div> element dynamically, so you must use the jQuery appendTo() method, as shown here:

[image: image]

Moving elements in an HTML Web page:

[image: image]

Another convenient use for the jQuery appendTo() method is for inserting CSS stylesheets based on conditional logic, as shown here:

[image: image]

The preceding code block inserts the CSS stylesheet wide.css if the width of the HTML <body> element is greater than 900; otherwise, this stylesheet is removed. You can use this type of code in lieu of CSS Media Queries, but be careful that you don’t inadvertently “scatter” this type of logic in your HTML Web pages, which could make them more difficult to debug or enhance with new functionality.

jQuery supports the following methods for creating new DOM elements and inserting them in different locations relative to an existing DOM element:

[image: image]

The jQuery methods append(), insert(), and prepend() are used when the source element already exists in an HTML Web page; the other methods are used when you are dynamically creating a new element.

Useful jQuery Code Blocks

This section contains a set of code snippets that enable you to perform conditional logic and then execute your custom code. The code samples in this section are straightforward, and the comments explain their purpose.

Check if jQuery is loaded:
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Check if an element exists:

[image: image]

Check for empty elements:

[image: image]

Returns true or false based on content of a <div> element:

[image: image]

Find all checked checkboxes:

[image: image]

Disable/enable inputs for a button element:

[image: image]

Remove an attribute from a button element:

[image: image]

Another important class of jQuery functions involves functions that enable you to navigate around the DOM, and some of these methods are discussed in the next section.

JQUERY ELEMENT NAVIGATION METHODS



At this point you know how to use jQuery to find, update, delete, and create elements in an HTML Web page. However, sometimes you need to process an element whose position is relative to another element. For example, suppose you have an unordered list of elements, and whenever users click on an element, you interchange its position with the element immediately following (or preceding) the clicked element. Fortunately, jQuery provides such functionality with intuitively named methods, as discussed in the next section.

The next()/prev()/closest()/parent() Methods

The jQuery next() method selects the next immediate sibling of the current “context” element, whereas the jQuery prev() method selects the immediate preceding sibling. The jQuery parent() method selects the parent of the current element, and the jQuery closest() method selects the closest element matching the specified type.

Listing 5.10 displays the contents of JQNextPrevClosestParent1.html that illustrates how to use these methods in order to manipulate elements in an HTML Web page.

Listing 5.10 JQNextPrevClosestParent1.html
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Listing 5.10 references the required jQuery file, followed by an HTML <ul> element that contains 10 list items, each of which contains an id attribute.

Listing 5.10 also contains some interesting jQuery code that relies on method chaining to find and update HTML elements. For example, the following code snippet in Listing 5.10 uses the jQuery css() function to update properties of the HTML <li> element that follows the <li> element (by invoking the jQuery next() function) whose id attribute has value item1:

[image: image]

The following code snippet uses the jQuery css() function to update properties of the HTML <li> element that follows the <li> element (by invoking the jQuery next() function) whose id attribute has value item1:

[image: image]

Based on what you have seen thus far, you can readily surmise the result of invoking next().next() as well as parent().parent() in two other lines of code in Listing 5.10.

The only line of code that we have not discussed finds the closest parent HTML <div> element that contains the HTML <li> element whose id attribute has value item6, and then sets its background color to aa4:

[image: image]

Once again, jQuery enables you to specify complex selection criteria using method chaining that would be much more tedious to write using plain JavaScript.

Figure 5.6 displays the result of rendering JQNextPrevClosestParent1. htmlin a landscape-mode screenshot taken from an iOS application running on an iPad 3.
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FIGURE 5.6 Finding siblings in jQuery on an iPad 3.

Other jQuery Navigational Selection Methods

In addition to the relative navigation methods that were discussed in the previous section, jQuery supports relative selection methods. For example, the jQuery .siblings() method selects all the siblings of the current element, and the .children() method selects all the child elements of the current element.

The jQuery code in this section is both concise and clear, and comprises only one-fourth of the contents of the Web page. An interesting exercise is performing the same functionality using only JavaScript (without the benefit of any toolkits) and then comparing the size of the code with the code in Listing 5.11, as well as the readability of the JavaScript code and the amount of time that you needed to write it.

Listing 5.11 displays the contents of JQSiblingsChildren1.html that illustrates how to use the jQuery methods .siblings(), .children(), .each(), and data() in order to perform various manipulations of elements in an HTML Web page.

Listing 5.11 JQSiblingsChildren1.html

[image: image]

Listing 5.11 defines three HTML <ul> elements, each of which has a list element with an id attribute whose value is top1, middle2, and bottom3, respectively.

The first jQuery block of code finds the siblings of the element whose id attribute is top1 and then sets those elements to red, as shown here:
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The second jQuery code snippet finds the parent of the element whose id attribute is middle1 and then sets its font-size to 32:

[image: image]

The final jQuery code block is the most complex, and it finds the siblings of the element whose id attribute is bottom3 and sets their color property to red if they are not currently blue, otherwise the code sets their color to

[image: image]

Launch the code in Listing 5.11 to verify that the jQuery code performs the updates that are described here.

CACHING RESULTS OF JQUERY INVOCATIONS



For HTML5 Web pages with non-trivial functionality that also perform many DOM-based searches, you can improve performance by caching the results of traversing a DOM structure via jQuery.

For example, if your HTML Web page has many <li> elements, you can write more efficient code by retrieving the list of all the HTML <ul> elements in an HTML Web page, storing that list in a variable, and then invoking operations on the variable instead of traversing the DOM multiple times, as shown here:
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The preceding code block is a simple one, but for an HTML page with hundreds of similar HTML elements, this coding technique can definitely improve your performance. When in doubt, compare the speed differences when you write your HTML Web pages without using this caching technique.

WHAT ABOUT THIS, $this, and $(this)?



The previous section contains a code samples with the this keyword, and it’s actually common to find this keyword in HTML Web pages. Unfortunately, it can be a source of confusion, so this section provides a brief description to help you understand its purpose and how to use the this keyword.

The this keyword in JavaScript is determined as follows:

•  If a method of an object callingObject caused the current block of code to be executed, then this is the object callingObject, unless.

•  The function reference is passed to an event handler.

One of the really nice things about jQuery is that it simplifies the rather tricky rules regarding the this keyword.

For example, if you associate a click event on a button and users click on that button, then in jQuery the keyword this refers to the clicked button (as opposed to other buttons on the Web page that have not been clicked yet). However, we must “jQueryify” the keyword this by “wrapping” it in parentheses (with an initial “$” sign) in order to have access to jQuery methods, as shown here:

[image: image]

Keep in mind that you must use $(this) in order to invoke jQuery functions, and that jQuery adds jQuery-specific functions to the $(this) object.

Recall that in an earlier section you learned how to cache the results of a jQuery DOM traversal in a variable. Although you do not gain a performance improvement, you can also cache the reference to the this keyword, as shown here:

[image: image]

HANDLING CLICK EVENTS IN JQUERY



jQuery provides support for various types of events and user gestures that you can “bind” to custom code (written by you) that is executed whenever those events or gestures take place. The events that you can detect and bind in jQuery Mobile include click, tap, taphold, swipe, swipeleft, and swiperight (more details about these events are discussed later).

The click() function enables you to handle click events, and one example of the syntax is here:

[image: image]

There are several techniques for handling events (more details are provided later in this chapter), and the recommended technique for doing so is shown here:

[image: image]

In a similar fashion, you can use the two preceding code snippets to define event handlers for the other jQuery events shown above as well as the mouse events that are listed in an upcoming section.

The dblclick() function enables you to handle double click events. An example of the syntax is here:

[image: image]

The focus() function provides focus on selected elements. For example, this code displays a cursor when you click on an input field whose id attribute equals firstlnput:

[image: image]

Listing 5.12 displays the contents of JQClickDivs1.html that illustrates how to detect click events and then update the contents of both <div> elements in this HTML5 Web page.

Listing 5.12 JQClickDivs1.html

[image: image]

Listing 5.12 references the required jQuery file, followed by some CSS styling definitions, along with two HTML <div> elements:

[image: image]

The code for adding a click event listener to the first HTML <div> element is shown here (with similar jQuery code for the second HTML <div> element):

[image: image]

Whenever users click on the preceding HTML <div> element, its click count and the total click count are incremented, and the text of both HTML <div> elements are updated with the click count for the individual <div> elements as well as the sum of the click counts for both <div> elements.

Although the example in Listing 5.12 is simplistic, it does illustrate how to keep track of events in different HTML elements in an HTML Web page. A more realistic example could involve an HTML Web page with an HTML Form that has inter-dependencies between elements in the form.

Figure 5.7 displays the result of rendering the HTML page JQClickDi-vs1.html in a landscape-mode screenshot taken from an iOS application running on an Asus Prime tablet with Android ICS.
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FIGURE 5.7 Counting click events on an Asus Prime tablet with Android ICS.

JQUERY APIS FOR TRAVERSING ELEMENTS



jQuery supports the jQuery .find() method, which is a very powerful jQuery API that enables you to perform sophisticated DOM traversals and manipulate the result sets.

For example, you can set multiple CSS properties, such as the background and width attributes. In this section, you will see additional examples of the jQuery css() function.

Listing 5.13 displays the contents of JQFindAndUpdate1.html that illustrates how to find various sets of <li> elements and then update one or more of their CSS properties.

Listing 5.13 JQFindAndUpdate1.html
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Listing 5.13 contains the usual initialization, followed by an HTML <ul> element with nested sublists. The section of jQuery code contains a comment that explains the purpose of each jQuery code snippet. As you can see, each code snippet starts from a specific element, selects a subset of the child elements using the jQuery find() method, and then updates various CSS properties using the jQuery css() method.

Launch the code in Listing 5.13 and compare the results with what you expected (are they the same?). As a final example, think of what this code snippet will do and then insert this code in Listing 5.13 to confirm your guess:

[image: image]

You can find more information about the jQuery .find() method here:

http://api.jquery.com/find/

Another useful link with an extensive list of DOM traversal examples is here:

http://api.jquery.com/category/traversing/

Figure 5.8 displays the result of rendering JQFindAndUpdate1.htmlin a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.
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FIGURE 5.8 Find and update elements on an Asus Prime tablet with Android ICS.

CHAINING JQUERY FUNCTIONS



You have already seen examples of chaining jQuery commands, and this section shows you how to execute more sophisticated chained commands. Specifically, the code sample in this section shows you how to use the .end() method, which enables you to “reset” the context list whenever you need to do so in a sequence of chained commands:

http://blog.pengoworks.com/index.cfm/2007/10/26/jQuery-Understanding-the-chain

By comparison, you might have used chained commands in Java (especially with JAXB) such as the following:

[image: image]

However, jQuery chaining can involve more sophisticated operations because you can change the reference to the current result set before applying a new operation.

Listing 5.14 displays the contents of JQChaining1.html that illustrates how to invoke chained commands in jQuery.

Listing 5.14 JQChaining1.html
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Listing 5.14 contains a reference to a required jQuery file, some CSS styling, an HTML <ul> element, and a block of jQuery code that looks like this when you remove the comments:

[image: image]

Although jQuery enables you to construct expressions of almost arbitrary complexity, such expressions are also much more prone to error. By way of comparison (and it’s only an analogy), if you have written complex regular expressions, you probably remember the time required to come up with the expression that does exactly what you need.

HTML5 GEOLOCATION WITH JQUERY



Chapter 10 provides a more detailed discussion of HTML5 Geolocation, which you can read if you are unfamiliar with the Geolocation APIs. The example in this section illustrates how you can use jQuery to render a user’s current location. As you will see, the jQuery code in Listing 5.14 is a very short block of code (shown in bold) at the end of the HTML Web page, which illustrates the point that there are situations when you can write HTML Web pages containing mostly “regular” JavaScript code.

Listing 5.15 displays the contents of JQGeoLocation1.html that illustrates how to determine a user’s location and then render that location in a Google Map.

Listing 5.15 JQGeoLocation1.html
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Listing 5.15 starts with some CSS styling, a reference to a required jQuery file, and also a reference to the Google Maps JavaScript file.

Next, the JavaScript function findUserLocation() invokes the method getCurrentPosition() of the geolocation object (which is exposed via the navigator object) to get a user’s current position, as shown here:

[image: image]

Notice that the preceding code snippet specifies the JavaScript success-Callback() function and the JavaScript errorCallback() function that are invoked when the function getCurrentPosition() succeeds or fails, respectively.

The successCallback() function is supplied with a position parameter that we can use to determine three positional values of a user’s current location, as shown here:

[image: image]

The JavaScript variable myOptions specifies attributes, such as the type of map that we want to display, as shown here:

[image: image]

The JavaScript map variable uses the myOptions variable to create a map and render the map in the HTML <div> element whose id attribute has value div1, as shown here:

[image: image]

The error function is also important, because it can provide information regarding the cause of the error that occurred, as shown here:

[image: image]

Listing 5.15 also contains a JavaScript function positionDetails() that contains additional details that you can also include in the JavaScript callback function that handles the successful invocation of the getCurrentPosition() JavaScript function.

Finally, Listing 5.15 contains an HTML Form element with a button whose id attribute has the value geobutton, followed by a very short jQuery code block (shown in bold) that invokes the JavaScript function getCurrentPosition() whenever users click on that button, as shown here:

[image: image]

As you can see, the code in Listing 5.15 is straightforward, and it gives you a basic understanding of how to write HTML Web pages containing geolocation-related details. The next section contains the final example in this chapter, and you will learn how to obtain and display accelerometer-related details for a mobile device.

Figure 5.9 displays the result of rendering JQGeoLocation1.html in a Chrome browser on a Macbook.

[image: image]

FIGURE 5.9 Getting geolocation in a Chrome browser on a Macbook.

ACCELEROMETER VALUES WITH JQUERY



The example in this section illustrates how you can use jQuery to obtain accelerometer values for a mobile device.

Listing 5.16 displays the contents of JQAccelerometer1.html that illustrates how to display the accelerometer values of a mobile device whenever the device undergoes acceleration in any direction. Listing 5.16 displays the contents of the CSS stylesheet JQAccelerometer1.css whose selectors are used to match elements in the HTML Web page.

Listing 4.15 JQAccelerometer1.html

[image: image]

The code in Listing 5.16 obtains accelerometer values for three directions (all perpendicular to each other) for a mobile device, and then computes integer values to be used as indexes into an array of color values. After determining the color associated with each direction, the associated rectangular <div> element is updated with the corresponding color.

After binding the window object to the devicemotion event, we can use the event object (in this case it’s called e) to obtain a JavaScript reference to the acceleration object (which is called acceler) and then extract current values for the three different axes, as shown here:

[image: image]

For simplicity, the array of colors contains only three colors, and the following code computes a number between 0 and 2 in order to determine the color for the x direction:

[image: image]

The color for the x direction is calculated like this:

[image: image]

The background color of the HTML <div> element that is associated with the x direction is updated with the following code:

[image: image]

Finally, the current value of the acceleration in the x direction is displayed using the following code snippet:

[image: image]

The corresponding values for the y direction and the z direction are computed in a similar fashion.

Listing 5.17 JQAccelerometer1.css

[image: image]

Listing 5.17 is very straightforward: it contains three selectors that specify the initial properties of three HTML <div> elements that are in Listing 5.16, and this code ought to look very familiar to you.

Figure 5.10 displays the result of rendering the HTML Web page in Listing 5.16 in a landscape-mode screenshot taken from an Android application running on an Asus Prime tablet with Android ICS.
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FIGURE 5.10 Accelerometer on an Asus Prime tablet with Android ICS.

USING JQUERY PLUGINS



In the overview of jQuery, you learned that jQuery supports plugins, and that there are literally hundreds (possibly even thousands) available. This topic is out of scope for this book, but please do avail yourself of the plethora of jQuery plugins, because they can save you a lot of work. Two links that provide an assortment of jQuery plugins are here:

http://www.devarticles.com/c/a/JavaScript/More-of-the-Top-jQuery-Plugins-for-Animation/

http://www.devarticles.com/c/a/JavaScript/More-of-the-Top-jQuery-Plugins/

You can also perform an Internet search to find more recent jQuery plugins and then select the plugins that suit your needs. If you do not find anything that is tailored to your requirements, you can find online tutorials that show you how to create your own jQuery plugins.

SUMMARY



This chapter introduced you to jQuery, along with code samples that illustrated how to use jQuery functions to create simple animation effects. You saw code samples that showed how to do the following:

•  Create a simple jQuery-based HTML5 Web page

•  Find and modify elements with :first and :last qualifiers

•  Find elements with :even and :odd qualifiers

•  Find elements with :eq, :lt, and :gt qualifiers

•  Find HTML elements

•  Find elements by class or id

•  Find/set element attributes

•  Find form elements and their attributes

•  CSS3-style expressions for finding elements

•  Remove DOM elements

•  Create DOM elements

•  Handle events in jQuery

•  Use the click() function

•  Detect keyboard events

•  Handle mouse events

•  jQuery APIs for traversing elements

•  Chaining jQuery functions

The next chapter shows you how to use jQuery in order to create HTML5 Web	pages that create animation effects and also provide interactivity for users.


CHAPTER 6

ANIMATION EFFECTS WITH JQUERY AND CSS3

This chapter shows you how to create HTML5 Web pages that create animation effects and provide interactivity for users. You’ll see an assortment of jQuery functions that create various animation effects that you can easily incorporate in your HTML5 Web pages. This eclectic chapter is intended to provide you with many animation effects, along with an assortment of code samples and code fragments that you can incorporate into your other HTML5 Web pages.

The first part of this chapter shows you how to use jQuery in order to manipulate the attributes of an element by setting the values of properties in CSS3 selectors, along with examples of creating animation effects using animate and effect. You’ll see code examples that create slide-based and fade-related (fadeIn, fadeOut, fadeTo) animation effects. This section also illustrates how to create 2D animation effects using jQuery together with CSS3 keyframes.

The second part of this chapter illustrates how to create a “follow the mouse” HTML5 Web page that uses CSS3 for the visual effect and jQuery for updating the location of the gradient-filled rectangle.

The third part of this chapter contains examples of dynamically creating HTML <div> elements with CSS3-based gradient colors whose visual effects are comparable with those using SVG graphics or Canvas-based graphics. Remember that the CSS3 examples in the chapters of this book are specifically for WebKit-based browsers, but you can modify the code samples to include vendor-specific prefixes so that the code samples will run in other browsers. The last example in this chapter illustrates how to render SVG with jQuery using a jQuery plugin.

Note that this chapter covers jQuery animation effects and Chapter 8 contains some corresponding animation effects using jQuery Mobile. Both chapters contain CSS3-based animation effects as well. Due to space constraints, this chapter covers only a portion of the animation-related functionality that is available in jQuery. You can learn more about jQuery animation by reading the online jQuery documentation or by performing an Internet search for additional tutorials and articles.

WORKING WITH CSS3 SELECTORS IN JQUERY



This section contains code samples that illustrate how to use jQuery to programmatically create HTML elements and to style them with CSS3 to create various effects, such as rounded corners, gradients, and shadow effects. You can certainly create these effects by manually creating the required CSS3 selectors and the HTML elements, and you can leverage the power of jQuery to create even more sophisticated visual effects.

HTML <div> Elements and the jQuery css() Function

The jQuery css() function enables you to set the values of attributes in HTML <div> elements that you create using $(‘div’). You can do so by specifying key/value pairs in a manner that is similar to the property/value pairs in a CSS selector, and then you can use the jQuery append() method to append those new elements to existing elements.

Listing 6.1 displays the contents of JQCssDivElements1.html that illustrates how to dynamically create an HTML <div> element.

Listing 6.1 JQCssDivElements1.html

[image: image]

Listing 6.1 renders a grid-like display of HTML <div> elements using the jQuery css() function, as shown here:

[image: image]

Each newly created element is appended to the container <div> element with this code snippet:

[image: image]

Keep in mind that this code renders the correct effect because the position property is set to absolute for each dynamically constructed <div> element. Experiment with different values for the position property to see the effects that are created.

Figure 6.1 displays the result of rendering JQCssDivElements1.htmlon an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 6.1 A rectangular grid in jQuery on an Asus Prime tablet with Android ICS.

Creating Rounded Corners with jQuery

The previous example uses the jQuery css() function to create a rectangular array of HTML <div> elements, and in this section you’ll see an example of creating rounded corners by specifying randomly generated values for the CSS3 border-radius property via the css() function.

Listing 6.2 displays the contents of JQRoundedCorners1.html that illustrates how to render a rectangular grid of dynamically created HTML <div> elements with rounded corners.

Listing 6.2 RoundedCorners1.html

[image: image]

The key point of Listing 6.2 (which is very similar to Listing 6.1) is to set the value of the CSS3 border-radius property to an integer between 0 and 50. In jQuery, you need to use so-called “camel case” notation for hyphenated CSS properties; thus, you must use borderRadius in the jQuery css() function.

When the value of border-radius is 0, there is no rounding effect, so the <div> element looks like a rectangle. When the value of border-radius is 50, the <div> element is rendered as a circle if the width and height properties are equal; otherwise, the <div> element is rendered as an ellipse.

Incidentally, there are jQuery plugins that create rounded corner effects, and you can perform an Internet search to find what is currently available. You can review their functionality to see if 1.) any of them contain functionality that you need and 2.) they support features that are easier to user than writing the code manually yourself.

Figure 6.2 displays the result of rendering JQRoundedCorners1.html in a Chrome browser on a Macbook.

[image: image]

FIGURE6.2 Rounded corners in jQuery on an Asus Prime tablet with Android ICS.

Gradients and Shadow Effects with jQuery

The first two examples in this chapter gave you a basic understanding of how to create rounded corners using the jQuery css() function. This section contains an example of programmatically adding CSS3 gradients and creating shadow effects.

The main purpose of this code sample is to illustrate how to use various CSS properties with a simple equation in order to create an interesting visual effect.

Listing 6.3 displays JQArchTripleShadowSkewEllipsesGrad3.html that illustrates how to create an HTML5 Web page with <div> elements (which follow the path of an Archimedean spiral) that have linear gradients, radial gradients, and shadow effects.

The CSS stylesheet JQArchTripleShadowSkewEllipsesGrad3.html is displayed in Listing 6.4.

Listing 6.3 JQArchTripleShadowSkewEllipsesGrad3.html

[image: image]

[image: image]

[image: image]

Listing 6.3 contains code that is familiar to you. Each programmatically created <div> element is appended to the <div> element (which is initially empty) whose id value is outer. Note that you can make this code more robust by checking for the existence of this element and then either displaying an appropriate message if the element does not exist, or programmatically creating such an element and then appending it to the DOM.

In addition, Listing 6.3 uses conditional logic for specifying a set of CSS3 properties for each <div> element. In this example, the code uses the following code block:

[image: image]

Note that you learned about jQuery method chaining in Chapter 5; later in this chapter, you will learn about the jQuery toggleClass() method.

Listing 6.4 JQArchTripleShadowSkewEllipsesGrad3.css

[image: image]

Listing 6.4 contains CSS3 selectors that are referenced in the code in Listing 6.3. As you can see, the skew1 CSS3 selector specifies a radial gradient that also uses the CSS3 property repeating-radial-gradient, followed by a webkit-transform property that specifies a skew, rotation, and a scale effect.

Similar comments apply to the CSS3 selectors skew2 and radial13, and you can refer to Chapter 2 if you need to refresh your memory about CSS3 radial gradients.

Figure 6.3 displays JQArchTripleShadowSkewEllipsesGrad3.html on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 6.3 Elliptic shapes in jQuery on an Asus Prime tablet with Android ICS.

BASIC ANIMATION EFFECTS IN JQUERY



This section contains code fragments rather than complete code listings, and these code fragments illustrate how to create animation effects in jQuery using the functions hide() and show(), and also how to set the animation speed. You’ll also learn how to use the jQuery toggle() function to toggle CSS properties.

Keep in mind that this section covers only a portion of the rich set of functionality that is available with jQuery functions that create animation effects. Be sure to read the jQuery online documentation to learn about many other features that are supported.

The jQuery hide() and show() functions enable you to change the visibility of elements in an HTML page. For example, the following code block hides the second button when users click the first button; when users double click on the first button, the second button becomes visible:

[image: image]

The jQuery toggle function can handle two or more occurrences of the same event on an element. For example, the following code fragment handles one, two, or three click events on an element with the specified id value:

[image: image]

Two other useful jQuery methods are removeClass() and addClass(), which remove or add CSS classes, respectively. An example is here:

[image: image]

The jQuery addClass() method adds a CSS class, whereas the toggle-Class() method “toggles” the CSS class; i.e., the class is added if it’s not present, but it’s removed if it is already included.

Other related jQuery methods include fadeClass(), which uses a fading effect, and slideClass(), which creates a sliding effect.

Using Callback Functions

Many jQuery functions (including hide(), show(), toggle(), and slide-related functions) enable you to specify a callback function that is executed after the specified action is completed. For example, you can define the following code block:

[image: image]

When users click on an element whose id is myButton1, the preceding code block slowly hides the element whose id is myButton2, and after the animation is completed, the code in the callback function is executed.

This book contains WebKit-based code samples, but if you decide to use the preceding code block with IE, keep in mind that there is a bug involving the use of named functions in callbacks in IE. The following article provides useful information regarding named functions:

http://kangax.github.com/nfe

JQUERY FADE AND SLIDE ANIMATION EFFECTS



The jQuery fade-related and slide-related effects are easy to create, and if you define them appropriately, they can create very nice visual effects in your Web pages.

The following example combines the jQuery .fadein() and .fadeOut() functions and also shows you how to chain these functions so that you can create multiple animation effects.

The fadeIn(), fadeOut(), and fadeToggle() Functions

The three jQuery methods .fadeIn(), .fadeOut(), and .fadeToggle() can specify three parameters. Their syntax is shown here:

[image: image]

The following code block illustrates how to use these three jQuery functions:

[image: image]

Listing 6.5 displays the contents of FadeinOut.html that illustrates how to perform simple and chained fading effects in jQuery.

Listing 6.5 FadeInOut.html

[image: image]

[image: image]

Listing 6.5 starts with two HTML <p> elements and an HTML <button> element, followed by jQuery code for applying fade-related effects to the HTML <p> elements. The first point to notice is the JavaScript variable para that stores a reference to the HTML <p> elements that are direct child elements of HTML <div> elements, as shown here:

[image: image]

The next code block dynamically adds an HTML <span> element to the HTML <p> elements that are referenced in the para variable:

[image: image]

When users hover over any of the HTML <p> elements, the jQuery code creates multiple fade-related effects for the HTML <p> elements using jQuery method chaining, an example of which is here:

[image: image]

You can use jQuery methods to apply effects to elements other than the element that has the current focus. For example, if you want to hide a sibling element during a hover event, you can do something like this:

[image: image]

The next section shows you how to use jQuery slide-related functions in order to create slide-related animation effects.

jQuery Slide-Related Functions

The jQuery slideUp(), slideDown(), and slideToggle() methods can specify three parameters. They have the following syntax:

[image: image]

The value of milliseconds specifies the duration of the animation effect and the callback-function is an optional JavaScript function that is executed after the animation is completed.

Listing 6.6 displays the contents of JQSlideUpDown.html that illustrates how to perform simple and chained sliding effects in jQuery.

Listing 6.6 JQSlideUpDown.html

[image: image]

Listing 6.6 is similar to Listing 6.5, except that slide-related jQuery methods are used instead of fade-related jQuery methods. Therefore, the description of this code sample is analogous to the description of Listing 6.5.

One point to keep in mind is that sliding effects do not always work as expected (some jerkiness may occur) for elements that have CSS padding or margin properties or a width property that is not set to a fixed width. Experiment with these scenarios to see if the resultant behavior is what you expect, or is acceptable for your Web pages.

Incidentally, you can also combine slide and fade functions in your own function definition, as shown here:

http://stackoverflow.com/questions/5207301/looking-for-jquery-easingfunctions-without-using-a-plugin

[image: image]

You can use the preceding custom function as follows:

[image: image]

Easing Functions in jQuery

jQuery supports a set of so-called “easing” functions that provide different types of animation effects. In general terms, an easing function uses some type of equation as the path for an animation effect. For example, you can use a linear equation to create animation with constant speed, and you can use a quadratic equation (a polynomial of degree two) to create animation effects with acceleration or for quadratic Bezier curves, as well as cubic equations for cubic Bezier curves.

jQuery also provides easing functions for animation whose speed is more complex (slow, fast, slow) at different positions of an easing function. Before you search for jQuery plugins, it’s well worth your time to explore the existing jQuery easing functions, some of which are listed here:

http://clintmckoy.com/post/9423631421/jquery-easing-functions-list

•  linear

•  swing

•  jswing

•  easelnQuad

•  easeOutQuad

•  easelnOutQuad

•  easelnCubic

•  easeOutCubic

•  easelnOutCubic

•  easelnQuart

•  easeOutQuart

•  easelnOutQuart

•  easelnQuint

•  easeOutQuint

•  easelnOutQuint

•  easelnSine

•  easeOutSine

•  easelnOutSine

•  easelnExpo

•  easeOutExpo

•  easelnOutExpo

•  easelnCirc

•  easeOutCirc

•  easelnOutCirc

•  easelnElastic

•  easeOutElastic

•  easelnOutElastic

•  easelnBack

•  easeOutBack

•  easelnOutBack

•  easelnBounce

•  easeOutBounce

•  easelnOutBounce

You can find numerous links that provide an extensive set of demonstration of jQuery easing functions, such as the two shown here:

http://jqueryui.com/demos/effect/easing.html

http://james.padolsey.com/demos/jquery/easing/

If you’re curious about the jQuery code for the jQuery easing functions, the following code block contains two definitions:

[image: image]

There are many jQuery plugins available for custom animation-related easing functions, or you can create your own jQuery plugin if you cannot find one that fits your needs.

THE JQUERY .ANIMATE() METHOD



The jQuery animate() method can take four parameters, and they look like this:

[image: image]

The properties parameter contains the list of properties to animate, and the milliseconds parameter specifies the duration of the animation effect. The easing-function parameter specifies one of the easing functions discussed in the previous section, and the complete-function specifies the JavaScript callback function to execute when the animation effect has completed.

Listing 6.7 displays the contents of JQAnimate1.html that illustrates how to use the jQuery animate() function in order to create animation effects on two PNG files.

Listing 6.7 JQAnimate1.html

[image: image]

Listing 6.7 contains two PNG images, along with jQuery click handlers for two HTML <button> elements.

Whenever users click on the left button, the jQuery code decreases the PNG opacity from 1.0 to 0.25, shifts the image file 50 units to the right, and increases its height by 100 units during a five-second interval, as shown here:

[image: image]

Whenever users click on the second button, the jQuery code performs similar animation effects on the right-side image file. Launch the code in Listing 6.7 and click the buttons to see the animation effects.

If you create an HTML Web page with many animation effects, another interesting property is jQuery.fx.off, which deactivates all the jQuery animation effects in a Web page. This functionality can be very convenient if you need to do so because of response time on a device.

[image: image]

You can see a variation of the animation effects in Listing 6.7 in the HTML Web page JQAnimate2.html, which is available on the DVD.

Listing 6.8 displays the contents of JQAnimate3.html that illustrates how to use the jQuery animate() function in order to create sequential and parallel animation effects on <div> elements in an HTML5 Web page.

Listing 6.8 JQAnimate3.html

[image: image]
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Listing 6.8 contains code that is similar to Listing 6.7 that illustrates animation effects for two HTML <div> elements. In addition, Listing 6.8 creates an interesting sequential animation effect by using method chaining with the jQuery animation() method, which is invoked when users click on the second HTML <div> element:

[image: image]

As you can see, the preceding code block simply changes the value of the left property of the second HTML <div> element in each of the three jQuery animation() invocations.

You can use the jQuery animate() function to create other interesting visual effects by changing different CSS properties of HTML elements. For example, the following code creates a “wobbling” effect with list items that are part of an HTML <ul> element:

[image: image]

You can also create linear and swing animation effects, as shown here:

[image: image]

Custom CSS Animation Using the .animate() Function

You can use jQuery to animate many CSS properties, including borderwidth, bottom, font-size, height, margin, opacity, padding, right, top, width, and word-spacing. In addition, you can specify the duration with slow, fast, or an integer value that represents milliseconds.

The following code animates the width and height attributes of an HTML <div> element so that their final values will be 500 and 300, respectively:

[image: image]

In the preceding jQuery code snippet, the width will increase to 500px if its initial value is less than 500px; otherwise, it will decrease the width to 500px (similar comments apply to the height attribute).

The jQuery Queue and Animation Effects

The jQuery queue is the list of animations that are waiting to be executed on an element in an HTML Web page. Since the jQuery queue is a First-In-First-Out (FIFO), animations are executed in the order in which they are appended to this list, and new animations are added to the end of the list.

jQuery enables you to control the animation queue by means of the jQuery actions dequeue, queue, and stop, as well as the queue option.

For example, the following code block uses the jQuery animate() function to change CSS properties of the first <p> element in an HTML Web page, as well as values for duration, easing, and complete, and also setting the queue to false, which means that the animation effects will begin immediately:

[image: image]

Other useful functionality includes the clearQueue parameter, which removes all animations in the queue when clearQueue is set to true, and the gotoEnd parameter, which skips the animation and goes to the final state of a particular animation effect. Check the jQuery documentation for additional details regarding the jQuery queue.

CREATING A SLIDESHOW WITH IMAGES



Listing 6.9 displays the contents of JQSlideShow1.html that illustrates how to create a slideshow with JPG images using jQuery.

Listing 6.9 JQSlideShow1.html

[image: image]

The code in Listing 6.9 references a required jQuery file, and then defines three HTML <img> elements, where only the first one specifies the “show” CSS class, which serves as a placeholder to identify the current HTML <img> element that we want to display during the slideshow. The animation effect starts by invoking the JavaScript function slideShow(), which initially hides all the HTML <img> elements:

[image: image]

Next the code finds the current HTML <img> element, slowly displays this element, and then removes the show class, as shown here:

[image: image]

The next section of code in Listing 6.9 determines the next HTML <img> element (which wraps around to the first image in the list when we reach the right-most image) and adds the show attribute, as shown here:

[image: image]

Finally, the code in Listing 6.9 invokes the JavaScript setTimeout() function with a delay of shortPause (which has value 3000 milliseconds) and then invokes the JavaScript function slideShow(), as shown here:

[image: image]

Add more images to Listing 6.9 and experiment with the code (such as adding a start and stop button) in order to create other slideshow effects.

CSS3-BASED ANIMATION EFFECTS



This section illustrates a variety of animation effects that you can create with CSS3, where the code samples use CSS3 @keyframes rules and 2D/3D transforms.

Animation Effects with CSS3 Keyframes and 2D Transforms

Listing 6.10 displays the contents of JQButtonAnimation1.html that illustrates how to create button-related animation effects that are triggered by the hover pseudo-class.

Listing 6.10 JQButtonAnimation1.html

[image: image]

[image: image]
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Listing 6.10 contains an HTML <style> element with a CSS3 keyframes definition (which you could also move to a separate CSS stylesheet), followed by two HTML <input> elements of type button, both of which have click event handlers defined in the <script> element in Listing 6.10.

Whenever users click on either button, CSS3 keyframes are applied to the button, which creates animation effects using combinations of the functions translate(), rotate(), and skew() for the time periods (either 2 seconds or 4 seconds) specified in the associated selectors. In addition, the click handlers create a fading effect that lasts for 500 milliseconds.

When you launch the HTML Web page JQButtonAnimation1.html in a browser, you will see the animation effect whenever you hover over either of the buttons.

2D Transforms with CSS3 and jQuery

The code sample in this section shows you how to apply CSS transforms directly to elements (based on user-initiated events) using the jQuery css() function.

Listing 6.11 displays the contents of JQTransforms2D1.css that contains CSS3 selectors that are applied to the HTML5 Web page JQTransforms2D1. html shown in Listing 6.11.

Listing 6.11 JQTransforms2D1.css

[image: image]

Listing 6.11 is very straightforward: several properties, such as the width and height, are specified for three HTML <div> elements that are defined in Listing 6.12.

Listing 6.12 JQTransforms2D1.html

[image: image]
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Listing 6.12 defines event handlers for the click event for three HTML <div> elements, all of which invoke the jQuery css() function in order to update properties of the <div> element that received a click event.

For example, the first HTML <div> element is updated as follows whenever users click on this element:

[image: image]

As you can see, the height property is set to 300px, and transforms are applied to the <div> elements when users click on them.

Keep in mind that you can move the CSS3 code that is referenced in the click handlers in Listing 6.12 to a separate CSS stylesheet, which makes it easier to maintain the CSS3 code in a single file. You can also reference the same CSS stylesheet in multiple HTML Web pages.

In addition to CSS3 2D animation effects, you can obviously create CSS3 3D animation effects. Experiment with the code in Listing 6.12 by adding some of the 3D effects that are available in Chapter 2, or from the following open source project:

http://code.google.com/p/css3-graphics

Figure 6.4 displays JQTransforms2D1.htmlon in a Chrome browser on a Macbook.

[image: image]

FIGURE 6.4 Transformed rectangles in jQuery in a Chrome browser on a Macbook.

The remainder of this chapter contains examples that are different from the previous code samples. Listing 6.13 and Listing 6.14 involve mouse-related functionality and how to handle mouse events programmatically. Listing 6.14 shows you a very rudimentary game-oriented code sample that combines JavaScript, jQuery, and CSS3 more extensively than earlier examples.

A FOLLOW THE MOUSE EXAMPLE WITH JQUERY



The code sample in this section extends the functionality introduced in the previous section by showing you how to programmatically create HTML <div> elements and append them to the DOM.

Listing 6.13 displays the contents of JQSketchFollowMouse1.html that illustrates how to render a <div> element under the current location of a user’s mouse using jQuery and CSS3 in an HTML5 Web page.

Listing 6.13 JQSketchFollowMouse1.html
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Listing 6.13 initializes some JavaScript variables and then uses the jQuery css() method to dynamically create an HTML <div> element whose upperleft vertex has the same coordinates of the point where a mousemove event occurs, thereby creating a “follow the mouse” effect:

[image: image]

The key point to note is that the event object (called e in this code sample) gives us access to the coordinates of the current move position via the attributes e.pageX and e.pageY, which we can use to set the CSS properties left and top, respectively.

YOUR FIRST SKETCHING PROGRAM



Listing 6.14 displays the contents of JQSketchSolid1.html that illustrates how to create a rudimentary sketching program with jQuery and CSS3 in an HTML5 Web page. Subsequent code samples will illustrate how to create more sophisticated effects, such as adding gradients and creating animation.

Listing 6.14 JQSketchSolid1.html

[image: image]
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Listing 6.14 is similar to Listing 6.13, except that now we create and append a new HTML <div> element to the DOM whenever users move their mouse, which creates a sketching effect. You can also add other CSS3 effects, such as gradients and animation, and perhaps enable users to select different “pen” colors (and sizes and shapes) in order to create richer visual effects.

Figure 6.5 displays JQSketchSolid1.html in a Chrome browser on a Mac-book.

[image: image]

FIGURE 6.5 Sketching with jQuery in a Chrome browser on a Macbook.

If you enjoy creating this type of visual effect, the accompanying DVD contains the Web pages JQSketchGradient2.html and JQSketchAnimation1.html that enhance the code in Listing 6.14 by adding gradients and animation effects.

[image: image]

OTHER ANIMATION EFFECTS WITH JQUERY



The jQuery plugin rotate3di for 3D animation enables you to animate HTML content, along with other visual effects. Its homepage is here:

http://www.zachstronaut.com/projects/rotate3di/

You can also combine jQuery with SVG instead of dynamically creating <div> elements that are styled with CSS3 selectors. The accompanying DVD contains the HTML5 Web page for JQArchDoubleEllipse1Rotate1.html, which illustrates how to combine jQuery with SVG. However, this code is similar to earlier code samples, so its contents are omitted from this chapter.

[image: image]

RENDERING A SET OF BOUNCING BALLS WITH JQUERY AND CSS3	



The example in this section shows you how to render a set of bouncing balls in jQuery Mobile. As the “balls” bounce around inside a rectangle, their width, height, and color are updated, and their shape changes from a rectangle to a circle. Although this code sample is primarily for fun, you can experiment with the code to create other interesting effects by modifying additional CSS properties dynamically.

Listing 6.15 displays the contents of JQBouncingBalls1.html that illustrates how to render a set of vertically bouncing balls in a jQuery HTML5 Web page.

Listing 6.15 JQBouncingBalls1.html
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Listing 6.15 is longer than many of the other code samples that you’ve seen in this chapter, but it can be divided into logical units. The first portion contains an HTML <style> element that defines a set of HTML <div> elements, followed by a code block that sets various properties for those elements, as shown here:

[image: image]

The next block of code initializes some JavaScript variables, including two arrays that contain the values for the upper-left vertex of the <div> elements, as shown here:

[image: image]

Next, the JavaScript function updatePosition() updates the location of the HTML <div> elements by iterating through a loop that calculates the new positions. Whenever the new positions exceed the boundaries of the bounding rectangle, the code reverses the direction of the movement of the HTML <div> elements, as shown here:

[image: image]

In the preceding code block, the code updates the position of the upper-left vertex of each HTML <div> element, and if the <div> element moves to the left of the left boundary of the outer bounding rectangle, its direction is reversed and its left-most value (which represents the horizontal direction) is re-set to the left border, as shown here:

[image: image]

Similar conditional logic is used to ensure that each <div> element does not move to the right of the bounding rectangle; in addition, two other code blocks ensure that the <div> elements do not move past the upper and lower horizontal boundaries of the bounding rectangle.

The next portion of the updatePosition() function renders the bouncing balls in their newly computed locations, and also checks whether or not to continue the animation effects, as shown here:

[image: image]

The JavaScript function displayBalls() contains some conditional logic for updating the value of the border-radius property, followed by a loop that iterates through the set of HTML <div> elements to render them at their new locations.

The final portion of this HTML Web page contains some jQuery code that stops the animation whenever the tap count is odd, and restarts the animation when the tap count is even.

You can also specify user gestures to initiate the animation effects. For example, if you want to start the animation effect when users touch the screen, use the following code block:

[image: image]

If you want to see the balls bouncing around the four sides of the enclosing rectangle, simply reverse the order of the active code in the following code snippet:

[image: image]

Figure 6.6 displays the result of rendering the HTML5 Web page in Listing 6.16 on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 6.6 Bouncing balls on an Asus Prime tablet with Android ICS.

HANDLING OTHER EVENTS WITH JQUERY



You have seen code samples that illustrate how to use jQuery to handle various events. jQuery provides extensive support for mouse-related events and also support for keyboard events, as described in the next two sections.

Handling Mouse Events

jQuery supports the following common mouse events that are probably familiar to you: mousedown, mouseenter, mouseleave, mousemove, mouseout, mouseover, and mouseup. You can detect each of these mouse events in jQuery using the following jQuery code constructs:
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You can include any of the preceding code snippets that you need in your HTML Web pages and then add the processing logic to provide the intended functionality.

Handling Events in jQuery 1.7 and Beyond

In jQuery 1.7 and beyond, the preferred method for defining an event handler uses the following construct:

[image: image]

However, versions of jQuery prior to version 1.7 provide several techniques to bind events to elements, and three of these techniques have been deprecated. Since version 1.7 was introduced recently, you will probably be exposed to HTML Web pages containing earlier versions of jQuery for quite some time. Consequently, you need to be aware of those other coding techniques so that you will be able to read the jQuery code in HTML Web pages that use earlier versions of jQuery.

For the purpose of illustration, suppose that you need to bind a “click” event to an HTML <div> element whose id attribute is div1.

The preferred method for defining an event handler with this code block (which you saw earlier in this chapter) is shown here:

[image: image]

However, HTML Web pages using older versions of jQuery also use an event handler defined like this:

[image: image]

A third method for defining an event handler is to use the bind() method, which has been deprecated in version 1.7:

[image: image]

A fourth method for defining an event handler is to use the live() method, which has also been deprecated in version 1.7:

[image: image]

The bind() method and the live() method attach a handler to an event to any element that matches the current selector. In addition, the live() method attaches the same handler to elements created later, which match the current selector.

A fifth method for defining an event handler is to use the delegate() method, which has also been deprecated in version 1.7:

[image: image]

In the preceding code blocks, an event handler was defined in order to handle a click event, but similar comments apply to other user-initiated events, such as swipeleft and swiperight. If you want to learn more about other changes in jQuery 1.7, you can find a summary of the changes (with links) here:

http://api.jquery.com/category/version/1.7/

You can also get detailed information regarding new functionality and changes in jQuery 1.7 on this Web page:

http://blog.jquery.com/2011/11/03/jquery-1-7-released/

Handling Keyboard Events

You can also detect keypress, keyup, and keydown events in jQuery. For example, this code displays an alert when users click on the uppercase “Z” key:

[image: image]

You can check for other key events, keeping in mind that uppercase A is decimal 65 (hexadecimal 41), lowercase a is decimal 97 (hexadecimal 61), and lowercase z is decimal 122 (hexadecimal 7A).

You can also add many other effects, including the animation effects that are available in previous code samples in this chapter.

SUMMARY



This chapter introduced you to jQuery graphics and animation effects, along with code samples that illustrated how to use jQuery functions to create simple animation effects. In particular you learned how to do the following:

•  Basic animation effects in jQuery

•  The effect action in jQuery

•  Scrolling effects in jQuery

•  Working with CSS3 selectors in jQuery

•  Setting properties with the css() function

•  Toggling CSS properties

•  Creating rounded corners

•  Creating shadow effects

•  Setting linear and radial gradients

•  Working with images

•  The hide() and show() functions

•  Using callback functions

•  The fadeIn(), fadeOut(), and fadeTo() methods

•  Setting the speed

•  Toggling hide() and show()

•  jQuery fade and slide animation effects

•  The fadein() and fadeOut() functions

•  jQuery slideUp() and slideDown() functions

•  Easing functions in jQuery

•  Custom CSS animation using animate()

•  Creating a slideshow with images

•  CSS3-based animation effects

•  Simple sliding effects with CSS3

•  Updating multiple attributes with CSS3

•  Sliding effects with CSS

•  Animation effects with CSS3 keyFrames and 2D transforms

•  2D transforms with CSS3 and jQuery

•  3D transforms with CSS3 and jQuery

•  A follow the mouse example with jQuery

•  Your first sketching program

The next chapter introduces you to various jQuery UI controls, along with code samples that show how to render some jQuery UI controls in HTML5 Web pages.


CHAPTER 7

JQUERY UI CONTROLS

This chapter introduces you to various jQuery UI Controls, along with code samples that show how to render some jQuery UI controls in HTML5 Web pages. The rationale for using these UI controls is simple: they require much less effort than writing your own custom UI controls, and you don’t need to maintain the code for these controls. You will see examples of using jQuery to render accordions, buttons, combo boxes, date pickers, progress bars, sliders, and tabs. In addition, you will learn how to programmatically handle user-initiated events involving jQuery UI controls. There are more UI controls available that you can learn about by consulting the jQuery homepage.

The jQuery UI controls in this chapter are presented alphabetically, so feel free to skip around to read about the UI controls that are of interest to you. Although information about these UI controls is available in the jQuery documentation, this is a primer book, so it’s more appropriate to include a list of UI controls in one convenient location instead of telling you to “go read the documentation.” After you have read this chapter, you will also be in a better position to understand the lengthy code sample at the end of the chapter that illustrates an HTML5 Web page with various jQuery UI controls in a manner that reflects a somewhat realistic scenario.

This chapter also contains code samples for handling user click events that trigger updates in other (sometimes graphical) elements that are defined elsewhere in the same HTML5 Web page. This approach makes it easy to understand how to implement event-related functionality. Hopefully you will be able to adapt the code samples in this chapter to your specific needs.

One point to keep in mind is that the HTML Web pages in this chapter contain both HTML markup as well as jQuery code. For longer Web pages it makes more sense to put jQuery code in a separate file (just as we have done with CSS stylesheets). However, almost every Web page in this chapter is short (between 1 and 1.5 pages), so it’s a choice based on convenience to keep the code in a single file.

A second point involves how to write your own jQuery plugins, which is beyond the scope of this book. You can find online tutorials that show you how to write jQuery plugins if you cannot find any existing jQuery plugins that meet your needs.

ACCORDION EFFECTS



http://jqueryui.com/demos/accordion/

jQuery UI supports an accordion widget, which contains one or more “folders” whose contents are shown only when users click on a particular folder.

Listing 7.1 displays the contents of the HTML5 Web page JQUIAccordion1.html that illustrates how to render an accordion widget.

Listing 7.1 JQUIAccordion1.html

[image: image]

[image: image]

Listing 7.1 is straightforward: after the usual file references, there is an HTML <script> element that references a HTML  <div> element (whose id attribute has value accordion) . You might be surprised to learn that jQuery code renders the contents of this HTML  <div> element as an accordion with one line of code, as shown here:

[image: image]

In fact, the code in the preceding <script> element is the typical manner in which jQuery renders the contents of an HTML  <div> element as a jQuery widget:

[image: image]

In this example, the widgetType function is the jQuery accordion() function. You can create different accordion effects by overriding some of the default CSS definitions for a jQuery accordion. For example, insert the following section of code before the first section of the accordion in Listing 7.1 and see how this changes the effect of selecting each section in the accordion:

[image: image]

Listing 7.2 JQUIAccordion1.css

[image: image]

The three selectors in Listing 7.2 match corresponding their corresponding HTML  <div> elements in Listing 7.1, which renders three rectangular shapes with red, yellow, and blue. This effect is visible when users click on the lowest folder (labeled “Section 4”) in the accordion. In a sense, an accordion can be viewed as a set of vertical tabs, where the content of each tab contains whatever HTML content that you want to render, including graphics-like effects.

Launch the HTML5 Web page in Listing 7.1 and click on each “folder” in the rendered accordion, which will reveal the contents of the currently selected folder and also hide the contents of the other folders of this accordion.

Figure 7.1 displays the result of rendering JQUIAccordion1.html in Listing 7.1 in a landscape-mode screenshot taken from an Android application running on a Nexus S 4G with Android ICS.

[image: image]

FIGURE 7.1 A jQuery accordion on a Nexus S 4G with Android ICS.

BUTTONS



Buttons are obviously important in Web pages, especially for submitting form-based data, and jQuery provides significant support for button-related functionality. You can define CSS3 selectors to apply whatever styling effects that you need to HTML buttons, including gradients and shadow effects.

Listing 7.3 displays the contents of the HTML5 Web page JQUIButtons1.html that illustrates how to render buttons in an HTML Web page. The CSS stylesheet JQUIButtons1.css is omitted because its contents are the same as Listing 7.2.

Listing 7.3 JQUIButtons1.html
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Listing 7.3 contains an HTML <script> element that applies the jQuery button() method to three HTML elements and converts them into jQuery buttons with one line of code, as shown in this code snippet:

[image: image]

Notice that the class .buttons (which is used to style an HTML  <div> element that contains the HTML buttons and anchors) is also specified in the preceding code snippet. This extra class is redundant in this code snippet, but it does show you the flexibility of specifying a set of HTML elements that you want to convert into jQuery buttons.

The next block of code renders three HTML  <div> elements with colors that are specified in their corresponding selectors and that are defined in the associated CSS stylesheet.

Launch the HTML Web page in Listing 7.3, and when you click on the top row of buttons (which includes the anchor link), the rectangles will change color. For example, the buttons change color whenever users click on them because of the following code:

[image: image]

In the preceding event handler, the colors are selected from a JavaScript array called divColors that contains a set of colors.

Figure 7.2 displays the result of rendering JQUIButtons1.html in Listing 7.3 in a landscape-mode screenshot taken from an iPad 3.

[image: image]

FIGURE 7.2 Buttons on an iPad 3.

CHECK BOXES AND RADIO BUTTONS



jQuery enables you to add event handlers to HTML checkboxes and radio buttons so that you can determine which ones users have selected.

Listing 7.4 displays the contents of JQUICheckBoxRadio1.html that illustrates how to render a checkbox and a set of radio buttons in an HTML Web page. The CSS stylesheet JQUICheckBoxRadio11.css is omitted because its contents are the same as Listing 7.2.

Listing 7.4 JQUICheckBoxRadio1.html
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Listing 7.4 contains two HTML <div> elements that contain an HTML <fieldset> element, which specifies an HTML checkbox followed by HTML radio buttons.

You can find the state of the checkbox whose name attribute has the value checkbox1 with this event handler:

[image: image]

Similarly, you can determine which radio button is checked with this code:

[image: image]

In addition, you can also check which radio button is selected with the following code snippet:

[image: image]

In the preceding snippet, you need to replace the word “fieldname” with the corresponding name in the form field.

[image: image]

Figure 7.3 displays the result of rendering JQUICheckBoxRadio1.html in Listing 7.4 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.3 Checkboxes/button in a Chrome browser on a Macbook.

COMBO BOXES



jQuery provides support for HTML combo boxes, to which you can attach event handlers to detect events that are associated with those HTML elements.

Listing 7.5 displays the contents of JQUIComboBox1.html that illustrates how to render a combo box in an HTML Web page, and to execute a block of code whenever users select a different value in the combo box.

Listing 7.5 JQUIComboBox1.html
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Listing 7.5 is straightforward: the first section references the required jQuery files; this is followed by an HTML <style> element, and then the definition of the items in a combo box.

Whenever users change the selected item in the combo box, this block of code is executed:

[image: image]

Figure 7.4 displays the result of rendering JQUIComboBox1.html in Listing 7.5 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.4 Combo box in a Chrome browser on a Macbook.

DATE PICKERS



jQuery supports a “date picker” functionality that enables you to set the past, current, and future dates, as well as the ability to modify those dates in a contextually relevant manner.

Listing 7.6 displays the contents of the HTML5 Web page JQUIDatePicker1.html that illustrates how to render a jQuery date picker widget in an HTML Web page. The CSS stylesheet JQUIDatePicker1.css is omitted because its contents are the same as Listing 7.2.

Listing 7.6 JQUIDatePicker1.html

[image: image]

[image: image]

Listing 7.6 references the usual jQuery files, followed by a <style> element that applies styling to the three HTML  <div> elements. Next, the HTML <body> element specifies the contains of the three HTML  <div> elements, followed by a block of code that converts three HTML <input> fields into jQuery date objects, as shown here:

[image: image]

You can specify a future date and when you want to change that future date; jQuery will display the previous and next months that are relative to that date, as shown here:

[image: image]

Figure 7.5 displays the result of rendering JQUIDatePicker1.html in Listing 7.6 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.5 A date picker in a Chrome browser on a Macbook.

PROGRESS BARS



You can create and update progress bars very easily using jQuery. Listing 7.7 displays the contents of JQUIProgressBar1.html that illustrates how to render a progress bar in an HTML Web page.

Listing 7.7 JQUIProgressBar1.html

[image: image]

[image: image]

Listing 7.7 references the usual jQuery files, followed by an HTML  <div> element (whose id value is outer) that contains the HTML code for a progress bar, the current value of the progress bar (which is initialized to 40), and an input field that allows users to change the value of the status bar.

The creation, display, and update of the value of the progress bar is handled in the following code block:

[image: image]

As you can see, the preceding code block binds a change event to the second HTML <input> field, and when users enter a new value, the progress bar is updated with that value.

Figure 7.6 displays the result of rendering JQUIProgressBar1.html in Listing 7.7 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.6 Progress bar in a Chrome browser on a Macbook.

SCROLL PANES WITH THE JQUERY JSCROLLPANE PLUGIN



Currently jQuery does not provide scroll pane widgets, but you have other options available. One option is to use HTML5 progress bars, which are simple to use and provide some “reasonable” functionality. If HTML5 progress bars are insufficient for your needs, you use a jQuery plugin that supports scroll pane widgets, such as the jScrollPane plugin, whose homepage is here:

http://jscrollpane.kelvinluck.com/

The jScrollPane plugin provides the jScrollPane- <version>.min.js JavaScript file as well as a CSS stylesheet (jScrollPane.css) that you can override with your own customizations.

This plugin provides over 20 demos that show you how to create scroll bars (horizontal, vertical, or both), the use of arrow buttons, its scrollTo and scrollBy methods, how to style scrollbars in an IFRAME, and various other effects.

Navigate to the homepage of the jScrollPane plugin where you will find links for these demos, along with examples and the download link for this jQuery plugin.

SLIDERS



The jQuery UI slider widget supports various options, methods, and events, some of which are illustrated in the code sample in this section.

Listing 7.8 displays the contents of JQUISlider1.html that illustrates how to render horizontal and vertical sliders in an HTML Web page.

Listing 7.8 JQUISlider1.html

[image: image]
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Listing 7.8 references the usual jQuery files, defines some CSS-based styling for a horizontal slider, and then creates a horizontal slider, a vertical slider, and two HTML <input> fields. Whenever users change the value of either jQuery slider, the associated text field is updated with the current value of the jQuery slider.

jQuery sliders can be dynamically changed from a vertical slider to a horizontal slider (or vice versa). In this code sample, the vertical slider becomes to a horizontal slider whenever the value of the slider exceeds 100, as shown in this code fragment:

[image: image]

The preceding code fragment also sets (or resets) the vertical slider to a vertical slider its value does not exceed 100. Additional information regarding other options, methods, and events for jQuery UI sliders is here:

http://jqueryui.com/demos/slider/

Keep in mind that sometimes combining CSS3 effects with sliders can produce unintended visual effects.

For example, add the following code snippet to the HTML <style> element in Listing 7.8 and watch what happens when you move the vertical jQuery slider:

[image: image]

Figure 7.7 displays the result of rendering JQUISlider1.html in Listing 7.8 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.7 Slider in a Chrome browser on a Macbook.

One simple use of jQuery sliders is to use them to control the speed of animation effects (which can also be done with a spinner).

Listing 7.9 displays the contents of JQUIAnimSlider1.html that illustrates how to use a slider widget to control an animation effect. The CSS stylesheet JQUIAnimSlider1.css is not displayed because this CSS stylesheet is the same as Listing 7.2:

http://awardwinningfjords.com/2011/04/13/adjustable-animations-with-sliders.html

Listing 7.9 JQUIAnimSlider1.html

[image: image]
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After referencing the required jQuery files, Listing 7.9 has an HTML <body> element that in turn contains an HTML  <div> element (whose id attribute has value outer). This HTML5  <div> element acts as a container for several elements: an HTML <header> element (to display instructions), an HTML <input> element (to display the animation speed in milliseconds), and three HTML  <div> elements that are rendered as rectangles with different colors.

Whenever users change the value of the horizontal jQuery slider, the value of the animation speed is displayed with the following code block that binds to the change event:

[image: image]

When users click on the left-most rectangle, an animation effect is created using the following code:

[image: image]

Notice how the preceding code block uses the jQuery animate() method, in conjunction with the user-selected value for the animation speed, in order to create an animation effect.

For best viewing of the animation effect in this code sample, launch Listing 7.10 in a Chrome browser.

TABS



The jQuery tab widget supports various options, methods, and events, some of which are illustrated in the code sample in this section.

Listing 7.10 displays the contents of JQUITabs.html that illustrates how to render tab in an HTML Web page.

Listing 7.10 JQUITabs.html
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Listing 7.10 references the required jQuery files, followed by an HTML <style> element that adds some styling effects to the tabs (which are HTML <div> elements) that are specified later in the document. In particular, note the following code snippet for the child <a> elements of the  <div> with the “tabs” class:

[image: image]

…as well as the following code snippet for the child <li> elements of the  <div> element with the “tabs” class:

[image: image]

These code snippets enable us render the tabs in a horizontal row without a “bullet” point, so they appear to be actual tabs.

The following code block keeps track of the currently active tab and makes it visible, while also making the content of all the other tabs invisible:

[image: image]

Figure 7.9 displays the result of rendering JQUITabs.html in Listing 7.10 (and clicking on the fourth tab) in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.9 Tabs in a Chrome browser on a Macbook.

THEMING JQUERY UI



jQuery UI provides very nice support for switching between different themes, which consist of different look-and-feel effects that are applied to widgets and text. You can find very good information about jQuery themes on these Web sites:

http://jqueryui.com/docs/Theming

http://jqueryui.com/docs/TheminglAPI

http://jqueryui.com/docs/Theming#Using_ThemeRoller_and_Themes

Listing 7.11 displays the contents of JQUIThemes1.html that illustrates how to dynamically apply different themes to an HTML Web page with a set of widgets:

http://midnightprogrammer.net/post/Change-Page-Themes-Dynamically-Using-JQuery-Theme-Roller.aspx

Listing 7.11 JQUIThemes1.html

[image: image]
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The primary purpose of Listing 7.11 is to illustrate how easily you can switch jQuery themes; except for the jQuery dialog box, all other other elements in Listing 7.12 have been discussed in previous code samples.

As you can see in the first part of Listing 7.11, the theming-related functionality involves more files than previous code samples: first there are references to two CSS files for jQuery theming; these are followed by references to the core jQuery file and to a pair of jQuery theme-related JavaScript files.

Figure 7.10 displays the result of rendering JQUIThemes1.html in Listing 7.11 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.10 jQuery theme switching in a Chrome browser on a Macbook.

You might have already guessed that jQuery UI provides support for custom themes. You can find useful information here:

http://jqueryui.com/docs/Theming/CustomThemes

This is a more advanced topic that is outside the scope of this book, but it’s definitely worth reading the plethora of information on this Web site if you need to create custom themes for your Web pages.

THE JQUERY UI EFFECT FUNCTION



The following example is purely for fun, and you might even find a good use for the jQuery effect() function, which enables you to create some nice visual effects.

Listing 7.12 displays the contents of JQUIEffects1.html that illustrates how to horizontally shake and then “explode” an HTML  <div> element and its HTML <p> child elements.

Listing 7.12 JQUIEffects1.html

[image: image]
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Listing 7.12 contains mainly boilerplate markup, along with a “container” HTML  <div> element (whose id attribute has value outer) that has three child HTML  <div> elements.

The interesting part of Listing 7.12 is the <script> element that defines a click handler for the container HTML  <div> element by means of method chaining that uses the jQuery effect() method, as shown here:

[image: image]

When users click on this element, it will first shake horizontally three times (each time for 300 milliseconds), then change the color to a highlight effect, and after three seconds, it will create an “exploding” effect that lasts for one second.

Since it’s not possible to capture a realistic snapshot of the “exploding” effect in Listing 7.12, launch the HTML Web page in Listing 7.12 in a WebKit-based browser and you will see an example of the interesting visual effects that are possible with the jQuery effect() method. As an exercise, try to create the same effect using JavaScript and/or CSS3 without the use of a toolkit such as jQuery. Even if you do not plan to use this functionality, you can probably appreciate some of the “bells and whistles” that are available in jQuery.

A SAMPLE WEB PAGE WITH VARIOUS UI COMPONENTS



The example in this section illustrates how to use some of the UI components that you saw earlier in this chapter. The validation details have been omitted in order to illustrate how to manipulate the UI components in a code sample of reasonable length, using techniques that you can use in your own Web pages.

Listing 7.13 displays the contents of JQUITravel1.html that illustrates how to programmatically determine user-selected values and how to handle user-initiated events involving UI components.

Listing 7.13 JQUITravel1.html
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[image: image]
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Listing 7.13 is an example of a fictitious travel agency that displays options for selecting travel destinations. After some initial boilerplate markup, Listing 7.13 contains JavaScript variables such as startCity and destCity for tracking the endpoints of a flight, and the JavaScript variable flightTimes that contains a hard-coded list of flight times.

The next portion of Listing 7.13 contains an HTML Form element with several HTML drop-down lists, followed by a JavaScript code block that defines a JavaScript variable that handles search functionality whenever users change a selection in an of the drop-down lists, as shown here:

[image: image]

The final portion of Listing 7.13 binds a “change” event whenever users change a selection in any of the three drop-down lists, which then executes the code in the JavaScript variable search so that the result of users’ selections are displayed in the Web page.

Figure 7.11 displays the result of rendering JQUITravel1.html in Listing 7.13 in a Chrome browser on a Macbook.

[image: image]

FIGURE 7.11 jQuery widgets in a Chrome browser on a Macbook.

This concludes our discussion of jQuery UI controls and jQuery theme-related functionality. The next section provides some information about upcoming versions of jQuery, and some important changes regarding browser support.

FUTURE VERSIONS OF JQUERY



As this book goes to print, jQuery 1.8 (beta) is now available. jQuery 1.9 will support older versions (6, 7, and 8) of IE when it’s released in 2013, and the jQuery team will continue supporting version 1.9 after jQuery 2.0 is released. However, jQuery 2.0 will drop support for IE 6, 7, and 8.

According to projections, jQuery 2.1 is unlikely to arrive before 2014. The goal of the jQuery team is to keep versions 1.x and 2.x of jQuery synchronized, and to add functionality via plugins.

Some of the new jQuery 1.8 are:

•  The ability to build a custom version of jQuery that excludes one or more modules

•  Prefix generation for non-prefixed property names based on the current browser

•  The Sizzle CSS selector engine

•  XSS protection with the new method $.parseHTML

The modules you can currently exclude are ajax, css, dimensions, effects, and offset. As a simple example of prefix generation, if your HTML Web page contains the following jQuery snippet on Chrome:

[image: image]

…then jQuery will set the CSS to the following:

[image: image]

The preceding information, along with a detailed list of other improvements in jQuery 1.8, is available here:

http://blog.jquery.com/2012/06/28/jquery-core-version-1-9-and-beyond/

http://blog.jquery.com/2012/07/01/jquery-1-9-and-2-0-tldr-edition/

USEFUL LINKS



The jQuery UI Web site provides extensive documentation and details regarding jQuery UI components, and its homepage is here:

http://jqueryui.com/

Another useful jQuery UI link is a Web site that provides demos of jQuery UI components:

http://jqueryui.com/demos/

You can use the jFormer jQuery plugin with HTML5 Forms:

https://www.jformer.com/

A collection of jQuery plugins for playing audio and video files is here:

http://superdit.com/2011l04l27l12-jquery-plugins-for-playing-audio-video-files/

The jQuery plugin jTweetsAnywhere for displaying tweets is here:

http://thomasbillenstein.com/jTweetsAnywhere/

SUMMARY



This chapter introduced you to jQuery UI controls, along with code samples that illustrated how to create HTML5 Web pages with jQuery UI controls. You learned how to use the following jQuery UI controls:

•  Accordion effects

•  Buttons

•  Check boxes and radio buttons

•  Combo boxes

•  Date pickers

•  Dialog boxes

•  Progress bars

•  Scroll panes

•  Sliders

•  Tabs

•  Theming jQuery UI

•  ThemeRoller and themes

The next chapter contains an introduction to jQuery Mobile that shows you how to create HTML5-based applications using jQuery Mobile.


CHAPTER 8

INTRODUCTION TO JQUERY MOBILE

This chapter contains an introduction to jQuery Mobile that shows you how to create HTML5-based applications using jQuery Mobile. Web pages for desktop browsers are rendered differently on mobile devices, which is immediately apparent whenever you see the tiny font size of the rendered text on a mobile device. Fortunately, jQuery Mobile is highly “page aware” and provides many useful before-and-after page-related events that you can override with customizations that are tailored to your needs.

In fact, jQuery Mobile is designed around the notion of (mostly) single-page applications with multiple “page views” (discussed later in this chapter), whereas jQuery was designed when multi-page sites and applications were predominant. Thus, jQuery Mobile has a view-oriented model, whereas jQuery has a Web page-oriented model. This important distinction will help you understand the rationale for the features that are available in jQuery Mobile.

If you want to write Web pages that display correctly on different devices, then at a minimum you need to take into account the dimensions (width and height) of those devices. Other considerations include (but are not limited to) DPI (dots per inch), which varies between mobile devices, and whether or not you want to allow users to pinch or zoom into the Web page. One of the strengths of jQuery Mobile, along with its rich feature set and support for many mobile platforms, is that device differences are handled automatically for you.

The first part of this chapter provides an overview of some features of jQuery Mobile, as well as some important differences from jQuery. You will see how jQuery Mobile programmatically enhances your Web pages with extra functionality that reduces the coding effort on your part in order to create mobile-enabled Web pages, and also ensures that your web pages will render correctly on different mobile devices. In addition, you will learn about page-related events that are exposed by jQuery Mobile (there are many of them), and some of the default behavior that you can override programmatically.

The second part of this chapter discusses multi-page views in jQuery Mobile, and various ways for positioning headers and footers. The third part of this chapter discusses buttons in jQuery Mobile, which is an extensive topic with lots of rich functionality, and you will see complete code samples and useful code snippets.

The fourth part of this chapter contains code samples that illustrate how to work with various widgets, including list views, navigation bars, and menus in jQuery Mobile. The intent of these code samples is to show you not just how to use these widgets, but also how to incorporate CSS3-based graphics effects in the code samples. Some of these effects, such as shadow and gradients (which you learned how to do in Chapter 3), show you how to create a richer visual effect that goes beyond the “out of the box” functionality of jQuery Mobile. The final portion of this chapter contains code samples that show you how to use Ajax and Geolocation in HTML Web pages with jQuery Mobile.

As you read the material in this chapter, please keep in mind the following points. First, the code samples with HTML widgets are discussed from the standpoint of how to use them in jQuery Mobile pages. The implicit assumption is that you have a rudimentary understanding of HTML, so details regarding HTML widgets are omitted. Second, the information in this chapter will prepare you for the code samples in Chapter 9, where you will learn how to create animation effects in jQuery Mobile applications.

Third, when you have finished reading this chapter you will understand many of the main differences between jQuery and jQuery Mobile, and you will also understand how to use various HTML widgets in jQuery Mobile applications.

OVERVIEW OF JQUERY MOBILE



jQuery Mobile is essentially a collection of jQuery plugins and widgets that enable you to write mobile Web applications that run on multiple platforms. You already know that jQuery focuses on desktop web applications; by contrast, jQuery Mobile (which includes a CSS stylesheet and a JavaS cript library) is intended for mobile devices. However, jQuery Mobile does rely on the “base” jQuery library that you must reference prior to including the jQuery Mobile library in a Web page. In addition, jQuery Mobile uses features of HTML5 and CSS3 (such as transitions and animation), and small icons for navigation.

jQuery Mobile relies on custom attributes with a data- prefix, and a simple jQuery Mobile page has the following structure:

•  An optional <div> element with a data-role=“header” attribute

•  A mandatory <div> element with a data-role=“content” attribute

•  An optional <div> element with a data-role=“footer” attribute

During initialization, jQuery Mobile pre-processes a Web page and inserts additional markup, CSS classes, and event handlers. You will see an example of how jQuery Mobile modifies a Web page in the “Hello World” code sample later in this chapter.

There are several important details that you need to be aware of when writing jQuery Mobile Web pages. First, jQuery Mobile provides the following page-related events that you can invoke programmatically during the life-cycle of a jQuery Mobile page: pageinit(), pageCreate(), pageShow(), and pageHide(). Second, jQuery Mobile supports custom events for handling user gestures such as swipe, tap, tap-and-hold, and orientation changes of a device. Third, jQuery Mobile uses themes to customize the look and feel of mobile applications, along with progressive enhancement (discussed briefly in Chapter 1) to enable your mobile application to run on a diverse set of web-enabled devices.

Another key point to keep in mind is that jQuery uses this construct:
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On the other hand, jQuery Mobile uses this construct:

[image: image]

Notice the different focus: jQuery sends an event when a Web page has been loaded, whereas jQuery Mobile sends an event when a page (or page view) has been initialized.

Key Features and Components in jQuery Mobile

If you have read the previous chapters that cover jQuery, you have already acquired substantial knowledge of jQuery features. This knowledge is useful for another reason: jQuery Mobile uses jQuery as its foundation, and the jQuery library must always precede the jQuery Mobile library in your HTML5 Web pages.

jQuery Mobile provides many useful features that will simplify the process of creating mobile applications. Some of the jQuery Mobile features are listed here:

•  Compatible with major mobile platforms (Android, iOS, and others)

•  Uses HTML5 markup

•  Adopts progressive enhancement approach

•  Provides a compact toolkit (about 12K compressed)

•  Supports plugins and themes

•  Supports touch and mouse-based user gestures

•  Supports WAI-ARIA

In addition, jQuery Mobile supports the following components (and others that are not listed here):

•  Buttons

•  Form elements

•  List views

•  Pages and dialogs

•  Toolbars

The jQuery code samples in this book use a simple naming convention: the names of HTML5 Web pages that contain jQuery code start with “JQ,” while the names of HTML5 Web pages that contain jQuery Mobile start with the letters “JQM.” Keep in mind that this naming convention is only for this book.

A MINIMAL JQUERY MOBILE WEB PAGE



Listing 8.1 displays the contents of JQMHelloWorld1.html that illustrates how to display the message “Hello World” in an HTML5 Web page that is rendered on a desktop browser, tablet, or smartphone.

Listing 8.1 JQMHelloWorld1.html

[image: image]

Listing 8.1 is straightforward: it consists of a single page view (an HTML <div> element with a data-role=”page” attribute) that contains three <div> elements: a header section, the content section, and the footer section, respectively.

Figure 8.1 displays the result of rendering the HTML web page in Listing 8.1 in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 8.1 “Hello World” on an Asus Prime tablet with Android ICS (landscape mode).

Compare Figure 8.1 with Figure 8.2, which shows the sample jQuery Mobile application running on a Sprint Nexus S 4G smartphone with Android ICS in landscape mode, using the same Android apk binary that was used for capturing Figure 8.1. Notice how the header and footer extend automatically to the width of the screen in both screenshots.

Figure 8.2 displays the result of rendering the HTML Web page in Listing 8.1 in landscape mode on a Sprint Nexus S 4G smartphone with Android ICS.

[image: image]

FIGURE 8.2 “Hello World” on a Sprint Nexus S 4G with Android ICS (landscape mode).

Now launch Listing 8.1 in a WebKit-based browser, and compare what you see in Figure 8.1 and Figure 8.2.

Earlier you learned that jQuery Mobile enhances a mobile Web page with additional tags and CSS classes. Listing 8.2 displays JQMHelloWorldlEnhanced.html, which is how jQuery Mobile enhances the HTML Web page HelloWorld1.html.

Listing 8.2 JQMHelloWorld1Enhanced.html
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As you can see in Listing 8.2, jQuery Mobile “injects” various CSS classes (that are part of jQuery Mobile) into the HTML5 Web page in Listing 8.1. In general, you will not need to be concerned with these details; however, you can delve into the jQuery Mobile source code if you need a deeper understanding of these details.

MORE DIFFERENCES BETWEEN JQUERY AND JQUERY MOBILE



jQuery is a toolkit for creating HTML Web pages on desktop browser, whereas jQuery Mobile provides support for additional functionality that is relevant for mobile devices:

•  Support for multiple page views

•  Custom attributes with a data- prefix for page views and transitions

•  Page transitions (pagebeforehide, pagebeforeshow, and so forth)

•  The jqmData() custom selector

•  The mobilelnit event

jQuery Mobile Page Views

As you saw in a previous code sample, each page view in a jQuery Mobile application is defined by an HTML <div> element with a data-role=”page” attribute, along with an optional header element, a mandatory content element, and an optional footer element.

Navigation between page views is straightforward: simply add a link to the <div> element with the ‘data-role=”content” attribute in the jQuery Mobile application, as shown here:
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The transition between page views occurs when users tap on a link, and jQuery Mobile automatically handles the necessary details of the transition. A complete example of a jQuery Mobile Web page with multiple page views (and how to navigate between the page views) is provided later in this chapter.

jQuery Mobile Custom Attributes

The data- prefix for custom attributes is part of the HTML5 specification (section 3.2.3.8), and jQuery Mobile makes extensive use of custom attributes with a data- prefix, whereas custom attributes are not used in jQuery. In fact, jQuery Mobile uses this custom attribute for specifying behavior, functionality, and layout. Two custom attributes that you will encounter frequently are data-role and data-transition.

The data-role attribute is used to identify different parts of a “page view” (which is essentially one screen), and some of its supported values are page, header, content, and footer. The data-role attribute is also used to enhance HTML elements. For example, if you specify the attribute data-role=”listview” as part of the HTML <ul> tag of an unordered list, then jQuery Mobile will make the necessary enhancements (such as inserting markup, adding CSS classes, and exposing listeners) so that you can treat the unordered list as though it were a widget.

As another example, you can create a navigation bar by adding the attribute data-role=”navbar” to the block-level HTML5 <nav> element. The text strings in the associated list items (which are enclosed in the HTML5 <nav> element) are displayed as tab elements in the navigation bar.

The data-transition attribute specifies transition effects when changing page views or displaying dialogs. Since these transitions are based on CSS3, these transitions work only in browsers that support CSS3 (such as WebKit-based browsers). The allowable values for the data-transition attribute are fade,flip, pop, slide, slidedown, and slideup.

Some of the other custom jQuery Mobile attributes are data-backbtn, data-divider, data-direction, data-icon, data-inline, data-position, data-rel, and data-url.

JQUERY MOBILE PAGE TRANSITIONS



jQuery Mobile provides page transitions, as well as the event and ui objects, that you can reference in custom code blocks that you bind to any page transition. Keep in mind that a “page” can be a separate HTML Web page as well as an HTML <div> element inside the currently loaded HTML Web page.

Here is the sequence of page events that occurs during a page initialization:
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Whenever users tap a link that navigates to a page that is loaded for the first time, the following sequence of events occurs:
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Whenever a new page is loaded using Ajax, the following sequence of events occurs:

[image: image]

During page transitions, ui.nextPage is assigned the target page of the transition, or an empty jQuery object if there is no next page. Similarly, ui.prevPage is assigned the current page prior to the transition, or an empty jQuery object if there is no previous page.

jQuery Mobile uses Ajax-based asynchronous method invocations for its internal functionality, so it distinguishes page load events from page show and hide events. Page load events occur when a file is loaded into the browser in a synchronous manner, and the jQuery(document).ready() method is available, along with other initialization events. Note that in some cases you can explicitly specify synchronous instead of asynchronous method invocation, but this feature is not discussed in this chapter (check the online jQuery Mobile documentation if you want more details).

As you will see later in this chapter, a single HTML Web page may contain multiple jQuery Mobile page views, and users can navigate among those page views multiple times. These transitions do not fire page load events; jQuery Mobile provides a set of events that happen every time a page transition occurs.

Since the page hide and show events are triggered every time a page transition happens, make sure that you do not bind the event handlers more than once by first checking if the event handler is not already bound (otherwise do nothing), or by clearing the binding prior to rebinding to a given event.

Listing 8.3 displays the contents of JQMPageEvents1.html that illustrates the sequence in which page events are executed.

Listing 8.3 JQMPageEvents1.html
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Listing 8.3 is a simple HTML5 Web page with HTML markup and jQuery Mobile code for a single page view. The main block of code uses the jQuery live() method to bind various page-related events, which displays a message in the console whenever the page event occurs.

Figure 8.3 displays the result of rendering the HTML Web page in Listing 8.3 in a Chrome browser on a Macbook. The Chrome Inspector at the bottom of Figure 8.3 shows you the sequence of page-related events that are fired in jQuery Mobile.

[image: image]

FIGURE 8.3 jQuery Mobile page events on a Chrome browser on a Macbook.

JQUERY MOBILE AND CSS-RELATED PAGE INITIALIZATION



In addition to exposing page-related events, jQuery Mobile performs additional processing on an HTML Web page before the Web page is rendered in a browser. First jQuery Mobile triggers the beforecreate event and then adds the ui-page class to all page elements, and also adds the ui-nojs class to all page elements which have data-role=”none” or data-role=”nojs” applied to them.

Next, jQuery Mobile searches for child elements with a data- attribute and adds theming classes, an appropriate ARIA role, and (if necessary) also adds a back button to the header for any pages beyond the first page.

Finally, jQuery Mobile enhances buttons, control groups, and form controls, and makes any necessary adjustments to toolbars.

Thus, jQuery Mobile performs a significant amount of work on your behalf, which means that you are unencumbered with these tedious and low-level details so that you can concentrate on the functionality of your mobile applications.

There is even more good news: jQuery Mobile automatically handles page transitions and back buttons as users navigate through the various pages of your mobile application, and also handle external pages by performing an asynchronous fetch (using Ajax) and then integrating that external page into the current document (and an error message is displayed if the external page was not found). The external page is incorporated into the first element with a data-role=”page” attribute into the current document (and all other content of that page is ignored).

Note that jQuery Mobile displays an error message if it cannot find the Web page or if the Web page does not contain an element with a data-role=”page” attribute. Make sure that the id values in the external Web page are distinct from the id values of the current Web page.

By the way, you can override the default page loading in two ways: specifying a target attribute on a link (such as _blank) or by specifying a rel=”external” attribute on the link.

The mobileinit Event

jQuery Mobile triggers the mobileinit event on the document object immediately upon execution, so you can bind to it and override any default configuration.

For instance, suppose you need to prevent jQuery Mobile from applying styling rules to specific types of HTML elements throughout a mobile application. The following code block prevents jQuery Mobile from applying its styling rules (on a global level) to HTML <input> and <textarea> elements:
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Note that the data-role=”none” attribute serves the same purpose as the previous code block, except that it is only applied to the specific element that includes this attribute.

JQUERY MOBILE OPTIONS AND CUSTOMIZATION



jQuery Mobile provides options and methods for various objects, including .mobile, .mobile.path, and .mobile.history. There are many options that you can configure for your mobile application, and we’ll cover just a few of them in this section. One method that is obviously useful is the jQuery Mobile pageLoading() method that shows and hides the jQuery Mobile loading dialog. You call this method with a Boolean value of true to hide the dialog, and call this method without a parameter to show the dialog, as shown here:
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You can also customize the “loading message” and the type of transition effect, as shown here:

[image: image]

Another way of doing the same thing as the previous two lines is shown here:

[image: image]

In fact, you can configure jQuery Mobile with your own initialization as follows: 1.) create a script that loads before jQuery Mobile is loaded, and 2.) bind an event handler to the mobileinit event.

If you want more information about jQuery Mobile custom initialization, options, and methods, read the jQuery documentation for an in-depth explanation of how you can use them.

PAGE NAVIGATION AND CHANGING PAGES



As users navigate around your mobile Web application, jQuery Mobile also updates the location.hash object, with the unique URL of each page view (which is defined by an element with a data-role=”page” attribute). jQuery Mobile automatically stores the URL for each page in the data-url attribute that jQuery Mobile assigns to the “container” element of a page.

jQuery Mobile also provides a set of methods that enable you to programmatically handle page changes and scrolling. One of these methods is changePage(), whose syntax looks like this: changePage(to, transition, back, changeHash);
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The to parameter is a string that specifies an element id or a filename (along with many other options), and it is a reference to the target page. The transition parameter is the name of the transition effect that is created when the application goes to the target page. The back parameter is a Boolean value that specifies whether or not a transition is in reverse. Finally, the changeHash parameter is a Boolean that specifies whether or not to update the location.hash object.

The changePage() method enables you to create more sophisticated page transition effects. For example, the following code snippet goes to page #first when users click on the .back-btn, with a “flip” effect in reverse without updating the location hash: is invoked, the scroll event listeners are not triggered. As an example, the following code snippet scrolls down to position 200: $.mobile.silentScroll(200);
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jQuery Mobile also provides the silentScroll() method with a single integer value that specifies the y-position of the destination. When this method

[image: image]

The jqmData() Custom Selector

In a previous chapter, you learned about the jQuery data() method. jQuery Mobile provides a corresponding method called jqmData(), which is a custom selector specifically for selecting custom data- attributes.

For example, in jQuery you can select all the elements in a Web page that contain a data-role attribute whose value is page using this code snippet:
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You can select the same set of elements using jqmData() as shown here:
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Select all elements with any custom data- attribute within those selected pages:[image: image]

Note that the jqmData() selector automatically handles namespacing for you by specifying a value for the string namespace- (which is empty by default), thereby avoiding tagname collisions.

MULTIPLE PAGE VIEWS IN ONE HTML5 WEB PAGE



jQuery Mobile enables you to conveniently define multiple page views in a single HTML5 Web page, along with a simple mechanism for users to navigate among the different page views in the HTML5 Web page. The use of a single HTML5 Web page is recommended because this approach is more efficient than creating a mobile application with multiple HTML5 Web pages. Although the initial download for the HTML5 Web page might be longer, there are no additional Internet accesses required when users navigate to different parts of the Web page.

Listing 8.4 displays the contents of JQMMultiPageViews1.html that illustrates how to navigate between multiple internal page views in a single HTML5 Web page.

Listing 8.4 JQMMultiPageViews1.html
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Listing 8.4 contains two page views, as specified by the HTML <div> elements whose id attribute has value home and about (shown in bold in Listing 8.4). When users navigate to the second page view, this code snippet returns to the first page view:
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The page views or screens in a jQuery Mobile application are top-level sibling elements, each of which contains the attribute data-role=”page” (so pages cannot be nested).

The jQuery Mobile framework automatically generates a back button and a home button on every page view, but you can suppress the back button by specifying the attribute data-backbtn=”false” attribute, as shown here:

[image: image]

Figure 8.4 displays the result of rendering the HTML Web page in Listing 8.4 in a landscape-mode screenshot taken from a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.4 Multi-page app on a Sprint Nexus S 4G with Android ICS.

When you click on the link on the Web page, the application navigates to the second screen, whose code definition is also included in Listing 8.4.

Figure 8.5 displays the result of rendering the HTML Web page in Listing 8.4 in a landscape-mode screenshot taken from a Sprint Nexus S 4G with Android ICS.
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FIGURE 8.5 Multi-page app on a Sprint Nexus S 4G with Android ICS.

POSITIONING THE HEADER AND FOOTER IN PAGE VIEWS



jQuery Mobile can dynamically position the header and footer toolbars in three ways:

Standard: The toolbars are presented according to the document flow, scrolling into and out of the viewport as the user scrolls through data. This is the default.

Fixed: The header and footer will appear at the top and bottom of the viewport and remain there as the user scrolls. Tapping on the screen will cause them to return to their regular position in the document flow.

Fullscreen: The header and footer will appear within the viewport and stay present as the user scrolls, regardless of where the user is in the content. Tapping on the screen will hide them. Essentially, the header and footer are removed from the document flow and are always dynamically positioned at the top and bottom of the viewport.

Include the data-position=”fixed” attribute in the <header> or <footer> tags to create a fixed header and footer, as illustrated in Listing 8.5 that displays the contents of JQMFixed1.html.

Listing 8.5 JQMFixed1.html
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Listing 8.5 contains HTML markup and a single page view that also specifies the attribute data-position=”fixed” for the header and footer elements.

You can also create a fullscreen header or footer by including the attribute data-fullscreen=”true” in the element that contains the data-role=”page” attribute, along with the attribute data-position=”fixed” to the header and footer elements, as shown here:
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Figure 8.6 displays the result of rendering the HTML5 Web page in Listing 8.5 in a Chrome browser on a Macbook.

[image: image]

FIGURE 8.6 Fixed headers/footers in a Chrome browser on a Macbook.

Launch the HTML5 Web page in Listing 8.5 in a Chrome browser, and as you resize your browser horizontally or vertically, notice how the header and footer “bar” remain anchored to the top and the bottom of the screen, respectively.

Now that you understand the structure of an HTML5 Web page in jQuery Mobile, let’s see how to add jQuery Mobile buttons to an HTML5 Web page.

WORKING WITH BUTTONS IN JQUERY MOBILE



jQuery Mobile provides a set of button markup options that enable you to style links as buttons, and also built-in support for automatically handling various types of HTML <input> elements as though they were buttons. In addition, jQuery Mobile supports inline buttons, grouped buttons (both vertical and horizontal), and an assortment of theming effects for buttons.

jQuery Mobile creates stylized buttons by applying data-role=”button” to HTML <input> buttons, <button> tags, and anchor links. Buttons are as wide as their containing element; however, if you specify the attribute data-inline=”true”, then buttons are rendered only as wide as their content.

In some of the earlier versions (prior to 1.7) of jQuery Mobile, you could prevent jQuery Mobile from applying its styling to a button by placing your custom markup inside an HTML <div> element that is located inside the HTML5 <header> element. However, this functionality is no longer available in version 1.7 (and beyond), so keep this in mind in case you encounter this functionality in Web pages that use older versions of jQuery Mobile.

You can also create a reverse transition without going back in history by using the attribute data-direction=”reverse” instead of data-rel=”back”, as shown here:
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Buttons can be moved to the left or right, as shown here:

[image: image]

Navigation Buttons as Anchor Links

In jQuery Mobile the recommended practice is to define navigation buttons as anchor links and to define form submission buttons as button elements.

An anchor link that contains the attribute data-role=”button” is styled as a button, as shown here:
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A jQuery Mobile button element or input element whose type is submit, reset, button, or image does not require the attribute data-role=”button” because jQuery Mobile automatically treats these elements as a link-based button.

Although the original form-based button is not displayed, it is included in the HTML markup, and when a click event occurs on a link button, a corresponding click event occurs on the original form button.

Groups of Buttons and Column Grids

jQuery Mobile enables you to render a set of buttons (or checkboxes or radio buttons) as a block by defining a container HTML <div> element that specifies the attribute data-role=”controlgroup”, and then include one or more button elements. The default rendering of the included buttons is horizontal (a row), and you can render the buttons as a vertical group by specifying the attribute data-type=”vertical”.

jQuery Mobile renders the buttons, removes margins (and drop shadows) between buttons, and also “rounds” the first and last buttons in order to create a group-like effect. The following code block shows you how to specify a horizontal group of buttons:
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One point to keep in mind: the buttons will “wrap” to additional rows if the number of buttons exceeds the screen width. Listing 8.5 shows you how to render a horizontal group and a vertical group of buttons.

The jQuery Mobile framework enables you to render CSS-based columns through a block style class convention called ui-grid. You can render two-column, three-column, four-column, and five-column layouts by using the class value ui-grid-a, ui-grid-b, ui-grid-c, and ui-grid-d, respectively. The following code block illustrates how to render a two-column layout:
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Notice the difference in the following code block that displays a three-column layout:
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You can find more details and code samples here:

http://jquerymobile.com/demos/1.0b1/#/demos/1.0/docs/content/content-grids.html

Rendering Buttons with Themes

jQuery Mobile has an extensive theming system, labeled “a” through “e,” for controlling the manner in which buttons are styled. When a link is added to a container, jQuery Mobile will assign it a theme “swatch” letter that matches the theme of its parent. For example, a button placed inside a content container with a theme of “a” (black in the default theme) is automatically assigned the button theme of “a” (charcoal in the default theme).

An example of a button theme is shown here:
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Listing 8.6 displays the contents of JQMButtons1.html, which illustrates how to render buttons horizontally and vertically, how to apply different themes, and how to specify custom CSS selectors.

Listing 8.6 JQMButtons1.html
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[image: image]

Listing 8.6 contains HTML markup and references to jQuery files, followed by a single page view that renders an assortment of buttons (they have a data-role=”button” attribute), some of which are in a horizontal group, and others are in a vertical group.

Notice that the vertical buttons are rendered with a reddish-tinged background shadow, which creates a richer visual effect, simply by specifying a value of shadow for the class attribute, as shown in bold in this code block:

[image: image]

In addition, the “cancel” and “submit” buttons specify class=”shadow”, and they are rendered with a psychedelic effect, which you obviously don’t want to render in most cases. Nevertheless, you see how easily you can style buttons with custom CSS3-based visual effects, and the definition of the shadow selector is shown in Listing 8.7.

The bottom row of four HTML <a> elements in Listing 8.5 renders four directional arrows because they have a data-icon attribute that is set to arrow-l, arrow-u, arrow-d, and arrow-r, respectively. In addition, these four HTML <a> elements specify different values for the attribute data-theme, and they are rendered according to the visual display for each of these predefined jQuery Mobile themes.

Note that the HTML <a> elements in Listing 8.6 reference HTML Web pages that are not defined for this mobile application, so when users click on these links, they will see an error message.

Listing 8.7 CSS3Background1.css
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Listing 8.7 contains definitions that are familiar to you from Chapter 4, and you can refer to the relevant sections in that chapter if you need to refresh your memory.

Figure 8.7 displays the result of rendering the HTML Web page in Listing 8.6 on a Sprint Nexus S 4G with Android ICS.
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FIGURE 8.7 Buttons on a Sprint Nexus S 4G with Android ICS.

As you can see, there are many styling-related options available in jQuery mobile, so a summary of the discussion about jQuery Mobile buttons might be helpful:

•  An anchor link with the attribute data-role=”button” rendered as a button

•  Any input element with the type button, submit, reset, or image is assigned a class of ui-btn-hidden and a link-based button is displayed

•  Add a data-icon attribute to create a button with an icon

•  Add a data-iconpos attribute to change the position of the icon

•  Specify data-inline=”true” to render a button only as wide as its text

•  data-role=”controlgroup” (data-type=”horizontal”) groups buttons vertically (horizontally) in a <div> element

•  data-theme=”e” attribute is the fifth of five jQuery themes (“a” through “e”)

JQUERY MOBILE ICONS



jQuery Mobile provides a default set of button icons that are frequently used in mobile applications as well as support for custom icons. As you saw in Listing 8.5 in the previous section, you add a built-in icon to a button by including a data-icon attribute on the anchor that specifies the icon in question, an example of which is shown here:
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You also saw in Listing 8.5 that jQuery Mobile supports icon sets for left arrow, right arrow, up arrow, and down arrow, which are identified with corresponding names (e.g., data-icon=”arrow-d” is for down arrow). Other supported icon sets include alert, back, check, delete, down, forward, gear, grid, home, info, minus, plus, refresh, search, and star, and their corresponding data-icon value is the same as the icon name (e.g., data-icon=”alert” for the alert icon).

The default position for built-in icons in a button is to the left of button text; in addition, jQuery Mobile supports the following options: left (iconpos=”left”), right (iconpos=”right”), top (iconpos=”top”), bottom (iconpos=”bottom”), and notext (iconpos=”notext”).

The following code snippet illustrates how to place the data icon to the right of the text:
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If you want to use custom icons, specify a data-icon value whose name is unique, and jQuery Mobile will generate a class name that is a concatenation of ui-con with the unique name that you specified. For example, if you specify abc as the unique name, then jQuery Mobile generates the class ui-icon-abc. You can then write a CSS rule that targets the ui-icon-abc class to specify the icon background source.

jQuery Mobile includes a single white icon sprite in order to minimize download size, along with a semi-transparent black circle behind the icon to ensure that it contrasts well with any background color.

FORMS AND FORM ELEMENTS IN JQUERY MOBILE



Forms in jQuery Mobile conform to the same guidelines as plain HTML, and form submission occurs using via POST or GET. jQuery Mobile renders elements to fit the width of mobile device screens. If the screen is wider than 480px, then labels and associated elements are displayed adjacent to each other; otherwise, elements are rendered under their associated label. Note that you can prevent jQuery Mobile from enhancing elements by specifying data-role=”none”, as shown here:
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The example in this section contains a <form> element with the following elements: checkboxes, drop-down lists, radio buttons, sliders, text input, and text area.

jQuery Mobile automatically enhances checkboxes and radio buttons into button-like elements in the user interface. You can group them together into control groups adding the attribute data-role=”controlgroup” in a containing element. Control groups are vertical stacks of buttons that stretch to the width of their containing element, but you can also create a horizontal control group via data-type=”horizontal”.

Listing 8.8 displays the contents of JQMForm1.html that illustrates how to render various types of HTML widgets. The code sample in this section is intended to show you how to create some interesting visual effects, but make sure that you read the note just before Listing 8.9.

Listing 8.8 JQMForm1.html
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Listing 8.8 contains a single HTML <div> element that contains various widgets, such as a text input field, a textarea, a slider, multiple checkboxes, radio buttons, a drop-down list, and two buttons.

The text-related fields and the slider-related widgets have styling applied to them via the selectors in the CSS stylesheet css3Background2.css, whose contents are displayed in Listing 8.8.

	NOTE

	 
	The rounded corners and drop shadows for the text input fields might lead users to think that they are buttons instead of input fields, so keep this point in mind whenever you create these types of visual effects.



Listing 8.9 CSS3Background2.css
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The first selector in Listing 8.8 matches the text input fields in Listing 8.7, and the second selector matches the slider and the “flip” element. The first selector renders a shadow effect with a reddish tinge, whereas the second selector renders a shadow with a bluish tinge. One thing that you will notice is that you can apply custom styling to input fields and buttons, but other types of widgets don’t necessarily “pick up” your custom effects, so you need to test your selectors against other types of jQuery widgets (such as drop-down lists and combo boxes) that are included in your HTML Web pages.

jQuery Mobile also handles input fields and text areas; input fields can apply a type attribute and use several of the new values defined in HTML5 to help the user by displaying the correct kind of keyboard to use. For example, an input with a type=”number” will show the numeric keyboard in most mobile devices, and so forth. Text areas will increase in height as the user types in input, which avoids the creation of scrollbars. jQuery Mobile uses the text input plug-in to handle text areas and input fields, as shown here:

[image: image]

Figure 8.8 displays the result of rendering the HTML Web page in Listing 8.8 in a screenshot taken in a Chrome browser on a Macbook.

[image: image]

FIGURE 8.8 Checkboxes and radio buttons in a Chrome browser on a Macbook.

LIST VIEWS IN JQUERY MOBILE



jQuery Mobile supports list views (which are very common in mobile applications), and several variations, including list view buttons, nested list views, and list view split buttons.

Simple List Views with Buttons

jQuery Mobile can enhance ordered lists and unordered lists by applying the attribute data-role=”listview” to a list. List view elements that are embedded inside anchor tags respond to user gestures, as shown in Listing 8.10, which displays the contents of the jQuery Mobile Web page JQMSimpleListView1.html.

Listing 8.10 JQMSimpleListView1.html

[image: image]

Whenever users tap on any list item in Listing 8.10, you can detect that event and execute custom code (if any) that you have bound to that event. In this example, the href attribute has value #, so the page is reloaded when users tap or click on the list items.

Figure 8.9 displays the result of rendering the HTML Web page in Listing 8.10 in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 8.9 List view on an Asus Prime tablet with Android ICS.

Nested List Views

jQuery Mobile can create interactive views with nested lists, and users can “drill down” by tapping on list items. The first view displays the items in the top-level list, and tapping on one of those items will display the sublist for that item (and so forth). In addition, jQuery Mobile automatically provides a back button and also takes care of the URL mapping and transitions between pages.

Listing 8.11 displays the contents of JQMNestedListviews1.html, which is a jQuery Mobile Web page that illustrates how to render nested lists and how to navigate between pages when users click on list items.

Listing 8.11 JQMNestedListViews1.html

[image: image]
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Listing 8.11 is a simple HTML Web page that contains HTML markup and a content-related HTML <div> element that contains the text for the nested lists. The top-level list contains one item labeled “US States,” and when users click on this item, three states are displayed: California, Illinois, and Florida. When users click on any of these three states, they will see a list of three cities that are located in those states.

You can also use a list divider to separate items. Its syntax looks like this:

[image: image]

Split buttons are useful and common in mobile applications because they provide two functions in a single list item. jQuery Mobile can render a list of buttons that are split into two regions: the left-side region is relatively wide, and the right-side region occupies the remaining space. jQuery Mobile provides a straightforward way to create a split button: simply add two anchor tags to each list item. For example, you could include a link for making reservations (in this case, using PHP code that is not shown) for a restaurant in a particular city, as shown here:

[image: image]

Figure 8.10 displays the result of rendering the HTML Web page in Listing 8.11 in a landscape-mode screenshot taken from a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.10 A nested list view on a Sprint Nexus S 4G with Android ICS.

The next step is to click on one of the links in Listing 8.11, and you will see another page with a list of US states.

Figure 8.11 displays the result of “clicking through” the HTML Web page in Listing 8.11 in landscape mode on a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.11 A nested list view on a Sprint Nexus S 4G with Android ICS.

Click on a US state in Listing 8.10, and you will see another page with a list of cities in that state.

Figure 8.12 displays the result of rendering the HTML Web page in Listing 8.11 in landscape mode on a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.12 A nested list view on a Sprint Nexus S 4G with Android ICS.

NAVIGATION BARS



Navigation bars in mobile applications often consist of a set of buttons that enable users to navigate through the page views. jQuery Mobile allows you to include navigation bars in the header, footer, or content areas of a page view (and also provide the appropriate formatting for the navigation bars).

To designate a navigation bar, apply the data-role=”navigation” to a block level element like the HTML5 <nav> element. Anchor tags contained within a designated navigation element will be formatted as a button group, and jQuery Mobile will handle changing the active and inactive states of the buttons automatically, as shown in Listing 8.12.

Listing 8.12 JQMNavigationBar1.html
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Listing 8.12 contains HTML markup and jQuery code for a single page view, along with four HTML <div> elements that contain the attribute data-role=”navbar” that designated navigation bars.

The first navigation bar is displayed in the HTML <div> element with the data-role=”header” attribute; the second and third are displayed in the HTML <div> element with the data-role=”content” attribute; and the fourth is displayed in the HTML <div> element with the data-role=”footer” attribute.

The custom CSS stylesheet CSS3Background3.css (displayed in Listing 8.13) contents a selector that styles the HTML <a> elements in Listing 8.12 with a shadow effect, which makes some of the content stand out more vividly (with somewhat of a 3D effect) than the effect without the CSS selector.

Note that jQuery Mobile will fit up to five items in a formatted navigation bar; if additional elements are specified, jQuery Mobile stacks them into two columns.

Listing 8.13 CSS3Background3.css

[image: image]

Listing 8.13 contains a single selector that styles the HTML <a> elements with a yellow-tinged shadow effect, as you can see in Figure 8.13, which renders the HTML Web page in Listing 8.12 on a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.13 Navigation bar on a Sprint Nexus S 4G with Android ICS.

SELECT MENUS IN JQUERY MOBILE



jQuery Mobile enables you to show and hide a list of menu options, and you can also use transitions to create animation effects as the menu list is displayed or hidden from view. Listing 8.14 displays the contents of JQMMenu1. html that illustrates how to create a sliding menu in an HTML5 Web page.

Listing 8.14 JQMMenu1.html
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Listing 8.14 contains HTML markup, a reference to a CSS3 stylesheet (in Listing 8.15), and the jQuery Mobile code for a single page view. The list of menu items is contained inside an HTML <div> element that has the multiple values assigned to the class attribute, as shown here:

[image: image]

The list of menu items is hidden when the Web page is initially rendered. When users can click on the HTML <p> element that contains the text string “Show/Hide Menu,” the following code is executed, which uses the jQuery toggleClass() method and a sliding effect to display the menu items:

[image: image]

Listing 8.15 CSS3Background4.css

[image: image]

Listing 8.14 contains a single selector that styles the HTML <div> elements with a red-tinged shadow effect. Figure 8.13 displays the result of rendering the HTML Web page in Listing 8.14 in landscape mode on a Sprint Nexus S 4G with Android ICS.

[image: image]

FIGURE 8.14 Menu bar on a Sprint Nexus S 4G with Android ICS.

jQuery Mobile and Ajax

jQuery Mobile uses Ajax for form submission, and will attempt to integrate the server response into the DOM of the application, providing transitions as expected. If you wish to prevent jQuery Mobile from using Ajax to handle a form, apply the attribute data-ajax=”false” to the form tag.

Listing 8.16 displays the contents of JQMAjax1.html that illustrates how to handle Ajax invocations in a jQuery Mobile application.

Listing 8.16 JQMAjax1.html
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Listing 8.16 contains HTML markup and a jQuery Mobile Ajax invocation that is executed after this Web page is loaded into a browser, after which the code processes all the child elements of the <svg> element in the XML document sample.xml (displayed in Listing 8.17), as shown here:

[image: image]

For the purpose of illustration, this code makes the assumption that the XML document sample.xml in Listing 8.17 contains XML elements that have the attributes specified in the preceding code block.

Listing 8.17 sample.xml

[image: image]

Place the files in Listing 8.16 and 8.17 in the same directory, and launch a web server that serves requests on port 9000. Launch the HTML Web page in Listing 8.16 in a Chrome browser on a laptop or desktop, open Chrome Inspector, and inspect the contents of the Chrome console. You will see something similar to the contents of Figure 8.15, which displays the contents of the Chrome Inspector in a Chrome browser on a Macbook.

[image: image]

FIGURE 8.15 A jQuery Mobile Ajax invocation on a Chrome browser on a Macbook.

JQUERY MOBILE AND GEOLOCATION



In Chapter 5, you learned how to obtain geolocation information for users. In this section you will see how to use jQuery Mobile in order to obtain geolocation information.

Listing 8.18 displays the contents of JQMGeoLocation1.html that illustrates how to obtain geolocation information in an HTML5 Web page.

Listing 8.18 JQMGeoLocation1.html
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Listing 8.18 contains code that is very similar to the code sample that you saw in Chapter 5. The only difference is that the code in Listing 8.18 has been adapted to jQuery Mobile, whereas the code in Chapter 5 uses jQuery. As such, you can read the explanation that is provided immediately after the related code sample in Chapter 5.

If you are interested in mobile maps, there are many such examples available, including the details on this Web site:

http://jquery-ui-map.googlecode.com/svn/trunk/demos/jquery-google-maps-mobile.html

SUMMARY



In this chapter, you learned about various features of jQuery Mobile, along with code samples that showed you examples of how to handle events, create Web pages with multiple page views, and how to create forms with HTML widgets. You also saw how to use CSS3 shadow and gradient effects (which you learned in Chapter 3) to style buttons in jQuery Mobile Web pages. You learned how to do the following in HTML Web pages that use jQuery Mobile:

•  Render buttons

•  Display simple and nested lists

•  Render sliding menus

•  Use jQuery Mobile with Ajax

•  Use jQuery Mobile with Geolocation

Now that you understand how to create mobile applications with jQuery Mobile, the next chapter shows you how to create animation effects in jQuery Mobile.


CHAPTER 9

USER GESTURES AND ANIMATION EFFECTS IN JQUERY MOBILE

This chapter contains a number of code samples that demonstrate how to handle user gestures and also how to create animation effects in jQuery Mobile. Fortunately, jQuery Mobile “emits” events for user gestures, such as orientationchange, scrollstart, scrollstop, swipe, swipeleft, swiperight, tap, and taphold. The first part of this chapter shows you how to handle some of these user gestures. In addition, there are various jQuery plugins that are specifically for handling user gestures (two are mentioned in this chapter) that you can use instead of writing your own code. You will also see code samples that show you how to create slide-related and fade-related animation effects in jQuery. The final portion of this section briefly discusses jQuery Mobile virtual mouse events, which can simplify your code when you want to handle mouse-related events as well as touch-related events in an HTML Web page.

The second part of this chapter shows you how to create CSS3 2D/3D animation effects with jQuery Mobile. You will see how to programmatically create HTM L <div> elements in order to create sketch-like effects in Web pages. The final portion of this chapter contains a code sample that shows you how to use jQuery Mobile to create a 3D cube effect; another code sample on the DVD creates a “bouncing balls” effect using jQuery Mobile and CSS3. The final code sample in this chapter illustrates how to access accelerometer values for a mobile device and display the real-time values in a jQuery Mobile Web page.
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Recall that in Chapter 2 you learned how to create CSS3 2D and 3D animation effects, and in Chapter 5 you learned how to combine those effects with jQuery in HTML5 Web pages. In this chapter, you will see how to create some of the corresponding effects using jQuery Mobile.

HANDLING USER GESTURES AND EVENTS IN JQUERY MOBILE



jQuery Mobile emits an assortment of events for user gestures, such as orientationchange, scrollstart, scrollstop, swipe, swipeleft, swiperight, tap, and taphold.

If you need to handle many user gestures, consider the option of using a jQuery plugin instead of writing your own code. There are various plugins available, and the next section briefly discusses two of them.

When you want to detect user gestures on a HTML Web page, you can write custom jQuery code using the jQuery bind() method (which you have seen in various code samples in earlier chapters) to handle those gestures. Keep in mind that the jQuery bind() method is deprecated in version 1.7 and beyond, but you are likely to encounter this method in existing code that uses versions of jQuery. This book contains a section that discusses methods that are deprecated in jQuery 1.7 and beyond, as well as the recommended jQuery method for handling events.

As you probably know, a tap event occurs whenever users tap on an element, whereas a taphold event occurs when users touch an element and maintain contact for one second. You can bind to a tap event and a taphold event in jQuery Mobile with the following code snippets:

[image: image]

The return false statement inside a jQuery event handler is effectively the same as invoking e.preventDefault() (which prevents the default event from occurring) and also e.stopPropagation() (which does prevent the event from “bubbling up”) on the jQuery Event object that is passed as a parameter to the JavaScript function (which is not supplied in this example). Keep in mind that the return false statement in non-jQuery event handlers does not prevent “bubbling up” behavior on the event that occurred.

A swipe event occurs when there is a horizontal drag at the rate of 30px (or greater) during a one-second interval. The swipeleft and swiperight events occur when the swipe event is toward the left or toward the right, respectively.

Listing 9.1 displays the contents of JQMSwipeEvents1.html that illustrates how to handle tap events as well as swipeleft and swiperight events in jQuery Mobile.

Listing 9.1 JQMSwipeTapEvents1.html
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Listing 9.1 displays a horizontal row of three images, and under those three images there are three text strings that act as “labels” for user gestures that are associated with the left, middle, and right image, respectively. Listing 9.1 also contains console.log() messages that are displayed in Chrome Inspector whenever users tap or swipe one of the rendered images.

Incidentally, the code in Listing 9.1 was deployed as an Android application from inside Eclipse, and after the DDMS (Dalvik Debug Monitor Server) perspective, you might see the following type of message in the Eclipse console if you swipe your finger too quickly:

“Miss a drag as we are waiting for Webcore’s response for touch down.”

Figure 9.1 displays the result of rendering JQMSwipeEvents1.html in Listing 9.1 in a landscape-mode screenshot taken from an Android application running on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.1 Swipe and tap events on an Asus Prime tablet with Android ICS.

Two jQuery Plugins for Detecting User Gestures

The jGestures jQuery plugin handles a vast set of user gestures, including pinch, rotate, swipe-related and tap-related user gestures. This jQuery plugin is available for download here:

https://jgestures.codeplex.com/

The syntax for handling user gestures uses the jQuery bind method. For example, you can bind a swipe gesture with the jGestures plugin with the following code snippet:

[image: image]

Another jQuery Mobile plugin that handles various user gestures is here:

https://github.com/eightmedia/hammer.js

This JavaScript toolkit has a good collection of samples that illustrate how to handle user gestures. You can view them online here:

http://eightmedia.github.com/hammer.js/demo/

http://eightmedia.github.com/hammer.js/slideshow/

http://eightmedia.github.com/hammer.js/scroll/

http://eightmedia.github.com/hammer.js/drag/

http://eightmedia.github.com/hammer.js/draw/

http://eightmedia.github.com/hammer.js/zoom/

Since there are many jQuery Mobile plugins available for handling user gestures, it’s a good idea to perform an Internet search to find many of those plugins, after which you can assess them to determine which ones best fit your needs.

Scroll Events in jQuery Mobile

jQuery Mobile supports the following custom events: orientationchange (triggered by changing the orientation of a device, either vertically or horizontally), scrollstart (triggered when a scroll begins), and scrollstop (triggered when a scroll ends). You can bind to these events like you would with other jQuery events, using live() or bind(), whose usage prior to version 1.7 of jQuery is discussed in Chapter 6. In addition, when your jQuery Mobile code binds to the orientationchange event, the callback function can specify a second argument that contains an orientation property equal to either portrait or landscape.

Listing 9.2 displays the contents of JQMScrollEvents1.html that illustrates how to handle scrolling events in jQuery Mobile.

Listing 9.2 JQMScrollEvents1.html

[image: image]
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Listing 9.2 renders six images whose display (three rows of two images, or one row of six images, and so forth) depends on the dimensions of your current browser session. In addition, there is a <div> element whose id value is events; this <div> element is where messages are appended whenever a bound event occurs.

The messages in Listing 9.2 simply report scroll stop and start events, as well as orientation changes of a mobile device, but you can provide more fine-grained messages in other locations of the Web page. For example, the following code block detects landscape versus portrait mode for a mobile device, and then updates the <header> element or the <footer> element with a suitable text string:

[image: image]

Figure 9.2 displays the result of rendering JQMScrollEvents1.html in Listing 9.2 in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.
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FIGURE 9.2 Scroll events on an Asus Prime tablet with Android ICS.

Portrait Mode Versus Landscape Mode

In addition to detecting orientation of a mobile device, you will probably need to change the CSS class that is used to style elements in a Web page when there is a change of orientation.

Listing 9.3 displays the contents of JQMOrientation1.html that illustrates how easily you can change the CSS classes associated with HTML elements based on the orientation of a mobile device.

Listing 9.3 JQMOrientation1.html
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In Listing 9.2, you saw how to detect orientation changes for a mobile device, and Listing 9.3 shows you how to remove CSS classes and add the correct CSS class based on the orientation of the mobile device, as shown in this code snippet:

[image: image]

Notice that the orientationchange event is bound to the window object. In the current example, the background color is set to red and the width is set to 320px in portrait mode, whereas the background color is set to blue and the width is set to 480px in landscape mode.

One other thing to keep in mind is that window.orientation has the value 0 for portrait mode and either -90 or 90 for landscape mode.

Another approach is to use the following type of code in your HTML Web page:

[image: image]

Figure 9.3 displays the result of rendering JQMOrientation1.html in Listing 9.3 in a landscape-mode screenshot taken from an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.3 Detecting orientation on an Asus Prime tablet with Android ICS.

ANIMATION EFFECTS USING JQUERY MOBILE



There are various jQuery-based animation effects that you can create with jQuery Mobile, which includes fading effects, sliding effects, and also custom animation effects. The methods for creating animation effects (available in both jQuery and jQuery Mobile) include: animation(), clearQueue(), delay(), dequeue(), fadeIn(), fadeOut(), fadeTo(), fadeToggle(), hide(), queue(), show(), slideDown(), slideToggle(), slideUp(), stop(), and toggle().

This section contains code samples that illustrate how to create some of these animation effects in jQuery Mobile.

Fade-Related Methods

The jQuery .fadeIn() and .fadeOut() methods provide an easy way to create simple animation effects.

Listing 9.4 displays the contents of JQMFadeInOut1.html that illustrates how to use the jQuery .fadeIn() and .fadeOut() methods in a jQuery Mobile page.

Listing 9.4 JQMFadeInOut1.html

[image: image]
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Listing 9.4 contains the jQuery Mobile code for a single page view that responds to click events by storing a reference to the images with this code snippet:

[image: image]

If you have an HTML page with many <img> elements, the use of a variable such as imgs can sometimes be more efficient because jQuery performs a DOM traversal only once. In this code sample, we don’t use the imgs variable because have just three <img> elements, so there is no noticeable performance penalty involved in performing a search each time we reference an <img> element; however, it’s important for you to be aware of this coding technique.

The click event on the first image causes the image to slowly fade, as shown here:

[image: image]

The first image is slowly displayed again whenever users click on the rightmost image:

[image: image]

You can use similar code blocks to capture events on other HTML elements. In this example, we could have also captured all the <p> elements with this snippet:

[image: image]

However, in Listing 9.4 we reference the first and last HTML <p> elements using $(“p:first”) and $(“p:last”), and we then perform similar fade effects.

Figure 9.4 displays the result of rendering JQMFadeInOut1.html in Listing 9.4 in landscape mode in a Chrome browser on a Macbook.

[image: image]

FIGURE 9.4 Fade effects on a Chrome browser on a Macbook.

Slide-Related jQuery Methods

As you can surmise, the jQuery .slideUp() and .slideDown() methods provide slide-related functionality for jQuery Mobile.

Listing 9.5 displays the contents of JQMSlideUpDown1.html that illustrates how to use the jQuery .slideUp() and .slideDown() methods in a jQuery Mobile Web page.

Listing 9.5 JQMSlideUpDown1.html
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Listing 9.5 contains a <style> element that uses CSS to apply some styling to four rectangles, followed by a code block that handles a click event anywhere in the page view:

[image: image]

The heart of the jQuery Mobile code in Listing 9.5 consists of one line of code that uses method chaining to create a multi-part animation effect that 1.) changes the background color to red, 2.) performs a “show” and “hide” animation effect for two seconds, followed 3.) by a “slide” effect that occurs during two seconds, whenever users click on a rectangle, as shown here:

[image: image]

Figure 9.5 displays the result of rendering JQMSlideUpDown1.html in Listing 9.5 in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.5 Fade effects on an Asus Prime tablet with Android ICS.

JQUERY MOBILE AND TRANSITION EFFECTS



jQuery Mobile uses WebKit-based CSS3 transforms for animating the page transitions, and WebKit-based browsers currently provide the best support for CSS3 transforms (but other browsers are improving their level of support). Since WebKit-based browsers use hardware acceleration, CSS animation effects appear smooth on mobile devices as well as laptops and desktops.

You specify a transition by applying the data-transition property, whose seven supported values are:

•  Fade: simply fade the page or dialog in over the previous content

•  Flip: an animated page flip, rotating the current view out with the other view on the reverse side

•  Pop: the page springs into view from the center of the screen

•  Slide: slide in from the left or right, pushing previous content out of the way

•  Slidedown: slide down from the top, over the top of the current content

•  Slideup: slide up to the top, revealing the next content below

jQuery Mobile also provides the animationComplete event, which you can be useful after adding or removing a class that applies a CSS transition.

Listing 9.6 displays the contents of JQMTransition1.html that illustrates how to use slidedown and flip transitions in a jQuery Mobile page.

Listing 9.6 JQMTransition1.html
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Listing 9.4 contains the code for a jQuery Mobile Web page, and when you click on the link in the first page view, you will see a slide effect created by the following code snippet in the content HTML <div> of the first page view (whose id attribute has value first):

[image: image]

The second page view displays the following text and hyperlink:

You saw a slidedown effect Go to Page #1 via flip and reverse

When you click on the preceding link, you will see a flip effect that is created with the following code snippet in the content HTML <div> of the second page view (whose id attribute has value second):

[image: image]

Note that jQuery Mobile will attempt to use the reverse transition when using the automatic back button or when hiding a dialog. This simple example illustrates some page transition effects that you can create when you navigate between page view, and you can experiment with a number of different transition effects to find the effects that are suitable for your requirements.

Figure 9.6 displays the result of rendering JQMTransition1.html in Listing 9.6 in landscape mode in a Chrome browser on a Macbook.

[image: image]

FIGURE 9.6 Transition effects on a Chrome browser on a Macbook.

JQUERY MOBILE AND ANIMATION EFFECTS WITH CSS3



Recall that jQuery Mobile uses WebKit-based CSS3 transforms for animating the page transitions, so they only work in WebKit-based browsers, or browsers (such as Opera) that support the –webkit— prefix for CSS3 properties. Since WebKit browsers use hardware acceleration, CSS animation effects appear smooth on mobile devices as well as laptops and desktops.

Listing 9.7 displays the contents of JQMJPG1.html that illustrates how to use slideDown() and slideUp() in conjunction with JPG files in a jQuery Mobile page.

Listing 9.7 JQMRenderJPG1.html
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Listing 9.7 renders two images and also contains two buttons that bind to click events, and the visual effects depend on the sequence in which the buttons are clicked. When users click on the second button (“Click Me To Shrink The Right Image”), the right-most image is reduced from its initial dimensions of 200x200 to dimensions of 100x100 using this code block:

[image: image]

As you can see, the preceding code block uses the jQuery css() function to modify the width and height of the right-most image, which means there is no transition effect.

Next, if users hover over the right-most image (which is now reduced in size), the image will shrink (and disappear) with a transitional effect because of the following code block:

[image: image]

Now if users click on the first button (“Click Me To Display The Right Image”), the second image will reappear (again using a transitional effect) with its original dimensions because of the following code:

[image: image]

This code samples illustrates how easy it is to write jQuery code for creating some pleasing animation effects with images. Moreover, you can combine the jQuery animation effects with the jQuery css() function. For example, you can use the css() function to render an image with a background radial gradient effect when users click on the image, or update any other CSS properties of the image (or element) in question.

Thus, you can combine your knowledge of jQuery animation, CSS, and CSS3 graphics and animation to create interesting effects by means of simple and compact jQuery code.

Figure 9.7 displays the result of rendering JQMJPG1.html in Listing 9.7 in landscape mode on a Chrome browser on a Macbook.
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FIGURE 9.7 Resizing JPGs with animation effects on an Chrome browser on a Macbook.

JQUERY MOBILE VIRTUAL MOUSE EVENTS



jQuery Mobile provides a set of “virtual” mouse events for handling mouse and touch events. These events are useful because each one handles a mouse event as well as its corresponding touch-based event, which can reduce the amount of code that you need to write in your Web pages. In addition, the use of virtual mouse events can support both the desktop metaphor as well as the mobile metaphor in the same Web page.

The name of a virtual mouse event in jQuery Mobile starts with the letter “v” (for “virtual”) followed by the common or standard name for a mouse event. For example, the vmousedown virtual event “delivers” the mousedown event and also the touchstart event. The list of virtual mouse events (and their corresponding touch-related and mouse-related events) is shown here:

vclick (touchend or mouse click events)

vmousecancel (touch or mouse mousecancel events)

vmousedown (touchstart or mousedown events)

vmousemove (touchmove or mousemove events)

vmouseover (touch or mouseover events)

vmouseup (touchend or mouseup events)

Note that on touch-enabled devices, the vclick event is dispatched after the vmouseup event; however, vmouseup is dispatched before vmousedown, and vmousedown is dispatched before vclick, as you would expect. Furthermore, the event object contains the properties pageX, pageY, screenX, screenY, clientX, and clientY, which contain coordinate information, as you will see in a subsequent code sample.

JQUERY MOBILE AND PAGE-TURNING EFFECTS



You can create page-turning effects in jQuery Mobile applications in various ways, and in this section you will see how to use the jQuery plugin Turn.js whose homepage is here:

http://www.turnjs.com

This code sample contains many examples of handling jQuery Mobile virtual events as well as user gestures and key events. Although space precludes us from discussing every detail of this code sample, it’s well worth your time to read the code in detail to learn some useful techniques.

Listing 9.8 displays the contents of JQMPageTurn1.html that illustrates how to use Turn.js in order to simulate page-turning effects in a jQuery Mobile application.

Listing 9.8 JQMPageTurn1.html
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Listing 9.8 contains jQuery Mobile code that simulates a page turning effect using two JavaScript libraries:

[image: image]

The “pages” are rendered in multiple HTML <div> elements that are children of an outer “container-like” HTML <div> element whose id attribute has value magazine.

[image: image]

Note that the container <div> element contains a class attribute that specifies three CSS classes called pages, shadow, and turn-page that are specific to Turn.js.

The page-turning effect is performed when a click or mouse-down event with this type of code:

[image: image]

You can also control the direction (forward or backward) of the page that is rendered. For example, when users click on the final page (which is page4), the following code block displays the first page in the magazine:

[image: image]

In addition to the functionality in Listing 9.7, Turn.js supports method chaining for turning multiple pages. For example, you can turn two pages forward with this code snippet:

[image: image]

Turn to the next page and then the previous page (no change):

[image: image]

Turn to the next page without using a page flip effect:

[image: image]

Explore the Turn.js documentation, where you will find even more useful functionality in this toolkit.

Figure 9.8 displays the result of rendering JQMPageTurn1.html in Listing 9.8 in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.8 Page-turning effects on an Asus Prime tablet with Android ICS.

CSS3 2D/3D ANIMATION EFFECTS WITH JQUERY MOBILE



Listing 9.9 displays the contents of JQM2DAnimationRGrad4Reflect1.html and Listing 9.10 displays a portion of JQM2DAnimationRGrad4Reflect1.css that illustrates how to create CSS3 2D animation effects in jQuery Mobile.

Listing 9.9 JQM2DAnimationRGrad4Reflect1.html

[image: image]

[image: image]

Listing 9.9 is straightforward: the jQuery Mobile code contains four HTML <div> elements that have corresponding CSS3 selectors in the associated CSS stylesheet. The four CSS3 selectors define radial gradients (defined in Listing 9.10), which are very similar to CSS3 code samples in Chapter 2 (read the appropriate section if you need to refresh your memory).

Listing 9.10 JQM2DAnimationRGrad4Reflect1.css

[image: image]

[image: image]

Listing 9.10 displays the definition of a CSS3 keyframes called upper-Left, and also the contents of the CSS3 selector #radiall that is used to style to the corresponding HTML <div> element in Listing 9.9. Only a portion of the code is shown in Listing 9.10 to avoid code duplication, but the entire code listing is available on the accompanying DVD.

[image: image]

The key point to notice is that even though the visual effects in this code sample are not new, this code demonstrates you how easily you can combine jQuery Mobile code with CSS3 2D/3D graphics and animation effects.

Figure 9.9 renders JQM2DAnimationRGrad4Reflect1.html in Listing 9.9 in landscape mode on an iPad 3.

[image: image]

FIGURE 9.9 CSS3 2D effects on an iPad 3.

The JQM3DAnimRotate3DLGrad2SkewOpacityRep4Reflect1.html HTML5 Web page creates CSS3 3D animation effects. Its contents are not displayed here because the code is similar to Listing 9.12, but you can find the entire code listing on the accompanying DVD.

[image: image]

Figure 9.10 displays JQM3DAnimRotate3DLGrad2SkewOpacityRep4Re-flect1.html in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.10 CSS3 3D effects on an Asus Prime tablet with Android ICS.

CSS3 3D ANIMATION WITH TAP EVENTS



The HTML5 Web page JQMCSS3AnimTap.html shows you how to detect user tap events and then create CSS3 3D animation effects. The complete code is available on the accompanying DVD, and its contents are not shown here because most of it is already familiar to you.

[image: image]

However, Figure 9.11 displays JQMCSS3AnimTap.html in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.11 CSS3 3D tap animation on an Asus Prime tablet with Android ICS.

JQUERY MOBILE AND DYNAMIC ANIMATION EFFECTS



Earlier in this chapter you learned about jQuery Mobile virtual mouse events, and in this section you will see an example of how to create DOM elements and to associate them with animation-related CSS3 selectors.

Listing 9.11 displays the contents of JQMSketchSolidDynamicDOM1.html that illustrates how to capture user gestures to dynamically create and append new HTML <div> elements into the HTML <div> element whose id attribute has value content in order to create a “sketching” program.

Listing 9.11 JQMSketchSolidDynamicDOM1.html

[image: image]

[image: image]

Listing 9.11 contains jQuery Mobile code that binds to the vmousedown, vmouseup, and vmousemove virtual events. The code uses the first two virtual mouse events to determine if a vmousemove event is accompanied with a vmousedown event; if the latter is true, then a new HTML <div> element is programmatically created at the current location of a user’s mouse and then inserted into the DOM, as shown here:

[image: image]

[image: image]

Listing 9.11 is yet another example of combining coding techniques that you learned earlier in this chapter in order to create a new visual effect (i.e., freestyle sketching on the screen).

Figure 9.12 displays JQMSketchSolidDynamicDOM1.html in landscape mode in a Chrome browser on a Macbook.

[image: image]

FIGURE 9.12 Sketching effects on a Chrome browser on a Macbook.

JQUERY MOBILE AND 3D CUBE ANIMATION EFFECTS



In earlier chapters, you learned how to create an HMTL5 Web page using CSS3 to create a 3D cube whose faces move when users hover with their mouse over any of the three faces of the cube. This section shows you how to convert that code into a jQuery Mobile Web page.

Listing 9.12 displays the contents of JQM3DCubel.html that illustrates how to render a 3D cube with CSS3. Since the CSS stylesheet is the same as the corresponding code samples in earlier chapters, its contents are not shown in this section, but the source code is available on the accompanying DVD.

Listing 9.12 JQM3DCube1.html
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Listing 9.12 contains jQuery Mobile code that contains the definition for three HTML <div> elements that serve as placeholders for the left, top, and right faces of the cube, and a tiny jQuery Mobile code snippet, as shown here:

[image: image]

All the real “action” in this code sample takes place in the CSS3 stylesheet JQM3DCube1.css, a portion of which is shown in Listing 9.13.

Listing 9.13 JQM3DCube1.css
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The CSS3 selectors in Listing 9.13 are taken from a code sample in Chapter 2 that also illustrates how to render a cube using CSS3 selectors. In this example, the CSS3 selectors apply various 3D animation effects whenever users tap or hover over one of the faces of the 3D cube.

Figure 9.13 displays JQM3DCube1.html in Listing 9.12 in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.13 jQuery Mobile and CSS3 on an Asus Prime tablet with Android ICS.

JQUERY MOBILE BOUNCING BALLS



In Chapter 6, you learned how to render a set of “bouncing balls” using jQuery, and you can create the same effect using jQuery Mobile. The DVD contains several other code samples with similar techniques using jQuery Mobile, and you can use these techniques as “building blocks” to create more complex visual effects.

[image: image]

The code samples are primarily for fun. You can experiment with them to create other interesting effects by modifying additional CSS properties dynamically.

ACCELEROMETER VALUES WITH JQUERY



In Chapter 5, you learned how to use jQuery in order to obtain accelerometer values, and the example in this section illustrates how you can use jQuery Mobile to obtain accelerometer values for a mobile device.

Listing 9.14 displays the contents of JQMAccelerometer1.html that illustrates how to display the accelerometer values of a mobile device whenever the device undergoes acceleration in any direction. Listing 9.15 displays the contents of the CSS stylesheet JQMAccelerometer1.css whose selectors are used to style elements in the HTML Web page.

Listing 9.14 JQMAccelerometer1.html
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[image: image]

Listing 9.14 contains jQuery Mobile code that renders three HTML5 <div> elements (one for each axis of the acceleration) whose color depends on the acceleration of the mobile device. The acceleration in each direction is adjusted to provide an index into an array of colors, which is then used to display the appropriate color, as shown here for the x axis:

[image: image]

Similar code is used for rendering the color for the acceleration along the y axis and the z axis for the mobile device.

Listing 9.15 JQMAccelerometer1.css
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Listing 9.15 contains familiar CSS3 selectors, and you can find the entire code listing on the accompanying DVD.

[image: image]

FIGURE 9.14 displays JQMAccelerometer1.html in Listing 9.15 in landscape mode on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 9.14 jQuery Mobile accelerometer on an Asus Prime tablet with Android ICS.

SUMMARY



This chapter introduced you to animation effects in jQuery Mobile, and you saw code samples that illustrated how to perform various effects. You learned how to do the following in jQuery Mobile:

•  Handle page transition Events

•  Positioning the header and footer

•  Page hide and show events

•  Portrait mode versus landscape mode

•  Creating animation effects with jQuery methods

•  Animation with fade-related methods

•  Animation with slide-related methods

•  CSS3 2D animation effects

•  CSS3 3D animation effects

•  CSS3 3D animation with tap events

•  jQuery Mobile with bouncing balls and cubes

•  jQuery Mobile and accelerometer

The next chapter provides an overview of several HTML5-related technologies and the availability of jQuery and jQuery Mobile plugins for those technologies.


CHAPTER 10

OTHER HTML5 TECHNOLOGIES

This chapter provides an overview of several HTML5-related technologies and code samples for many of these technologies. Keep in mind that new jQuery plugins are continually being written, so it’s worth comparing the latest jQuery plugins with the plugins that are covered in this chapter. Then you can decide which ones are best suited for your specific requirements.

The HTML5 technologies in this chapter are presented according to their W3C status: W3C Recommendation (REC), Candidate Recommendation (CR), Last Call (LC), Working Draft (WD), and experimental APIs. They are presented alphabetically by section. This approach enables you to quickly determine the status of each HTML5 technology, which is the main advantage over using a pure alphabetical listing of HTML5 technologies.

The first part of this chapter briefly describes the stages of the W3C process, after which you will discover that the only two HTML5 technologies in the REC status are SVG (covered in a previous chapter) and MathML (which is not covered in this book).

The second part of this chapter contains the HTML5 technologies with a W3C CR status, which includes the Battery API, Geolocation, WebSockets, the Vibration API, and XHR2. The XHR2 section contains three Ajax-related examples, starting with a generic Ajax code sample, followed by a jQuery-based Ajax code sample. You will then learn about CORS, after which the code sample that uses Ajax with XHR2 (XmlHTTPRequest2) will make sense.

Next, you will see a jQuery-based code sample that illustrates drag and drop for JPG files (which is simpler than “pure” HTML5 Drag and Drop APIs), an example of invoking some of the HTML5 file APIs in jQuery, and finally a jQuery plugin for obtaining geolocation information about users. You will also learn about the jQuery plugins jStorage and jStore that provide a layer of abstraction on top of the HTML5 storage APIs.

The third part of this chapter presents HTML5 technologies whose W3C status is LC, which includes HTML5 Contacts, Drag and Drop (DnD), Web Messaging, and Sever-Sent Events (SSE).

The fourth part of this chapter provides an overview of HTML5 technologies whose W3C status is WD, which includes Audio Processing, HTML5 File APIs, Web Intents, Microdata, Web Notifications, WAI ARIA, Web Workers, History APIs, and Offline Web Applications. The final portion of this chapter covers the experimental HTML5 technologies, which includes Firefox OS (formerly B2G) and Voice Recognition (TTS).

This chapter also contains information about jQuery plugins that are available for various HTML5 technologies because it’s often easier to use jQuery plugins than the underlying HTML5 APIs, which are presented in broad brushstrokes. However, if you do decide to use jQuery plugins, you also need to consider the tradeoffs that are involved, such as greater file size overhead, performance differences, and memory footprint for smaller devices that may affect your decision to use jQuery, jQuery Mobile, or other toolkits in your Web applications. Moreover, loading extra files might also load more code than you actually need, and there is also the maintenance aspect (such as keeping up with version changes) for your code.

If you have the choice (and perhaps the “luxury”), you probably prefer ease of coding instead of getting bogged down in long and tedious code samples when there are simpler alternatives available. For example, the code sample that uses jQuery for HTML5 Drag and Drop is much more straightforward than a code sample that directly invokes the existing HTML5 DnD APIs.

The other advantage of simpler code samples is that they will quickly introduce you to a number of HTML5 technologies, after which you will be in a better position to explore the nuances of those HTML5 technologies. Another scenario is to combine jQuery Mobile with other toolkits, such as PhoneGap (discussed in Chapter 13) or appMobi (which is not discussed in this book). Toolkits such as PhoneGap provide support for hardware functionality, and you can also combine PhoneGap with jQuery Mobile. Your application requirements and constraints will determine your choice of toolkits (if any) for your mobile Web applications.

In general, jQuery and jQuery Mobile will work with other toolkits, but you ought to check online forums for any issues that might affect your Web applications. Finally, if you prefer not to use jQuery plugins, you can perform an Internet search to find online tutorials that illustrate to create HTML5 Web pages using pure HTML5 APIs for all the HTML5 technologies that are covered in this book.

THE STAGES IN THE W3C REVIEW PROCESS



If you are unfamiliar with the various stages of the W3C process, a brief description (from earliest stage to final stage) is provided below.

A WD (Working Draft) document is the first form of a standard that is publicly available. Comments are widely accepted (but not guaranteed to be incorporated), and this document could differ significantly from its final form.

A LC (Last Call) status involves the creation of a public record of the responses of a working group to all comments about a specification. This stage also handles bug reports about a specification. Incidentally, HTML5 reached the LC status in the W3C in May of 2011.

A CR (Candidate Recommendation) status is firm than the WD document (major features have been finalized). The goal is to elicit assistance from the development community regarding the extent to which the standard can be implemented.

A PR (Proposed Recommendation) status means that the standard has passed two previous stages, and at this point the document is submitted to the W3C for final approval.

A REC (Recommendation) status is the final stage of a ratification process, comparable to a published technical standard in many other industries. The criterion for the specification becoming a W3C Recommendation is “two 100% complete and fully interoperable implementations.”

Recall that Chapter 1 describes some of the groups that create specifications, with detailed information about APIs for the technologies that are discussed in this chapter.

HTML5 APIS IN W3C RECOMMENDATION STATUS (REC)



This section of the chapter contains a set of HTML5 APIs that have Recommendation status. You might be surprised to discover that SVG and MathML are the only two technologies with REC status. Both of these technologies are mature and included under the HTML5 umbrella. You read about SVG in Chapter 4 (and additional material is in an Appendix), whereas MathML 3.0 is not covered in this book.

HTML5 APIS IN W3C CANDIDATE RECOMMENDATION STATUS (CR)



This section of the chapter contains a set of HTML5 APIs that have Candidate Recommendation status. Although the HTML5 technologies Navigation Timing, RDFa, and Selectors have CR status, they are not discussed in this book.

Battery API (DAP)

The Battery API (maintained by the DAP working group) provides information about the battery status of the hosting device. The following simple code snippet writes the battery level to the console each time the level changes: navigator.battery.onlevelchange = function () { console.log(navigator.battery.level);

[image: image]

Listing 10.1 displays the contents of the HTML Web page Battery.html that illustrates how to use the Battery API in a Web page.

Listing 10.1 Battery.html

[image: image]
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Listing 10.1 contains JavaScript code that first ensures that navigator. battery is non-null, and then defines three straightforward JavaScript functions that handle change-related battery events: onchargingchange, on-levelchange, and ondischargingtimechange. The JavaScript functions simply update the contents of an associated <div> element that is located in the <body> element of Listing 10.1.

You can find additional information about the Battery API in the W3C specification:

http://www.w3.org/TR/battery-status

HTML5 GEOLOCATION



Geolocation allows users to share their current location. Location may be determined by the following methods:

•  Cell tower

•  GPS hardware on the device

•  IP address

•  Wireless network connection

The actual method that is used depends on the browser and the capabilities of the device. The browser then determines the location and passes it back to the Geolocation API. Note that the W3C Geolocation specification mentions that there is no guarantee that the Geolocation API returns the device’s actual location.

The geolocation object is a child object of window.navigator. You can check if your browser supports geolocation with the following type of code block:

[image: image]

The W3C Geolocation API enables you to obtain geolocation information in a browser session that is running on a device. The geolocation object is available in the global window.navigator object, accessed via window.navigator.geolocation.

Note that the Geolocation API requires users to allow a Web application to access location information.

The Geolocation object contains the following three methods:

•  getCurrentPosition(successCallback, errorCallback, options)

•  watchPosition(successCallback, errorCallback, options)

•  clearWatch(watchld)

The method getCurrentPosition() tries to get geolocation information, and then calls the first method if it’s successful; otherwise, it calls the second method in its argument list.

The method watchPosition() obtains the geolocation at regular intervals; success and failure are handled through the two JavaScript methods in its list of arguments.

Finally, the method clearWatch(watchId) stops the watch process based on the value of watchId.

The major difference between the two methods is that the watchPosition() method will return a value immediately upon being called which uniquely identifies that watch operation.

A table that displays support for geolocation on desktop and mobile browsers is here:

http://caniuse.com/geolocation

Obtain a User’s Position with getCurrentPosition()

The PositionOptions object is an optional parameter that can be passed to the getCurrentPosition() method, which is also an optional parameter to the watchPosition() method. All of the properties in the PositionOptions object are optional as well.

For example, you can define an instance of a PositionOptions object by means of the following JavaScript code block:

[image: image]

Next, we can invoke the getCurrentPosition() method by specifying a JavaScript success function, a JavaScript error function, and the previously defined options variable, as shown here:

[image: image]

Track a User’s Position with watchPosition()

This method is useful when an application requires an updated position each time that a device changes location. The watch operation is an asynchronous operation that is invoked as shown here:

[image: image]

If your browser supports Geolocation, the JavaScript variable watcher is initialized via an invocation of the watchPosition() method of the geolocation object. Notice that the JavaScript functions successCallback() and errorCallback() for handling success or failure, respectively (in our case these functions simply display a message in you browser’s console).

The W3C Geolocation API provides a method for clearing a watch operation by passing a watchId to the clearWatch() method, as shown here:

[image: image]

After creating a new watch operation you can remove that watch after successfully retrieving the position of a device, as shown here:

[image: image]

As you can see, the JavaScript successCallback() function does nothing more than “clearing” the Javascript variable watcher; the key point is that you will continue receiving information until you clear this variable.

[image: image]

The DVD contains the HTML Web page JQGeolocation1.html that shows you how to use Geolocation with geoPlugin (which is not a jQuery plugin):

http://www.geoplugin.com

However, if you prefer to use a jQuery plugin for Geolocation, there are several available, including this one:

http://mobile.tutsplus.com/tutorials/mobile-web-apps/html5-geolocation/

HTML5 WEBSOCKETS



The purpose of WebSockets is to provide a bi-directional channel over a single TCP socket. WebSockets is designed for Web browsers and Web servers, but it can actually be used by other client or server applications.

A clarification is in order regarding two technologies for channel-based communication. Server-Sent Events (SSE) is another HTML5 technology that is used for communication (and also covered later in this chapter), but there’s a major difference between SSE and WebSockets: both of these are capable of pushing data to browsers, but SSE connections can only push data to the browser, whereas WebSockets connections can both send data to the browser and receive data from the browser. Applications that send online stock quotes or update a Twitter timeline can benefit from SSE; on the other hand, a chat application can benefit from WebSockets.

Although SSE and WebSockets are not competing technologies, the functionality of SSE is a subset of the functionality that is available in WebSockets. Keep in mind that browser support for WebSockets appears to be greater than the corresponding support for SSE.

You can programmatically test for WebSockets support in any browser by including the following code block in an HTML5 Web page:
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These links will report WebSockets support in your browser:

http://jsconsole.com/?WebSocket

http://websockets.org/

In addition, you can check the www.caniuse.com Web site for browser support for WebSockets.

Listing 10.2 displays the contents of WebSockets2.html that illustrates how to make a Web request from an HTML5 Web page to a WebSocket server.

Listing 10.2 WebSockets2.html

[image: image]
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Listing 10.2 contains the JavaScript function WebSocketTest() that defines all of the WebSockets code, starting with conditional logic that checks for WebSockets support in your browser. If WebSockets are supported, then one line of code initializes the JavaScript variable ws, which references a WebSocket at a specific port number, as shown here:

[image: image]

The remaining code defines handlers for open (which makes a request to the server), message (which handles messages received from the server), close (which closes the connection), and error (which reports error messages).

The next section shows you a simple example of using WebSockets to update the contents of an HMTL5 Web page.

A Simple WebSockets Web Page

Listing 10.3 displays the contents of WSTestSupport2.html that illustrates how to make a WebSocket invocation at ws://echo.websocket.org, which is a well-known endpoint that specifies the ws protocol instead of the http protocol.

Listing 10.3 WSTestSupport2.html
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Listing 10.3 contains HTML markup and the JavaScript function init() that is executed after the Web page is loaded into a browser. The init() function first finds the HTML <div> element whose id attribute has value output, and then it defines a set of event handlers for multiple socket-related callbacks, as shown here:

[image: image]

As you can see, the JavaScript functions in the preceding code block are defined in Listing 10.3, and each function reports its results by appending an HTML <p> element to the Web page with the following JavaScript function:

[image: image]

You can find additional information about WebSockets in the W3C specification:

http://dev.w3.org/html5/websockets/

You can download a free copy (PDF) of the DZone Reference Card for WebSockets here:

http://refcardz.dzone.com/refcardz/html5-websocket

SPDY AND HTML5 WEBSOCKETS



SPDY (pronounced “speedy”) is an experimental protocol developed by Google. It is intended to enhance HTTP to make synchronous HTTP requests faster, as described in the SPDY Whitepaper:

http://www.chromium.org/spdy/spdy-whitepaper

Although SPDY is not an official part of HTML, it’s included in this chapter because it could become important and useful for your Web applications (and if this turns out not to be the case, it’s still useful information for you).

SPDY adds a layer between HTTP and SSL that allows for multiple concurrent streams over a single TCP connection. SPDY Push is a technique that sends multiple files (such as JavaScript, CSS, and images in a Web page) in a single request, which can reduce the round trip time. Thus, SPDY does not replace HTTP; its purpose is to modify the way HTTP requests and responses are sent “over the wire.”

SIDEBAR



By contrast, WebSockets is an alternative to HTTP that supports bidirectional real time communication; in fact, WebSockets and SPDY are complementary protocols. WebSockets makes its initial handshake with servers over HTTP to determine whether or not the ws:// protocol is supported, whereas SPDY’s primary methods of optimization is compressing and caching HTTP request headers.

At this point, the performance gains through SPDY depend on various factors (discussed in the link by Guy Podjamy below). On one hand, the SPDY white paper asserts that performance gains can be significant:

“Header compression resulted in an ~88% reduction in the size of request headers and an ~85% reduction in the size of response headers… We found a reduction of 45 – 1142 ms in page load time simply due to header compression.”

On the other hand, Guy Podjamy of Akamai performed a set of tests on “real-world” Web sites and he concluded that SPDY did not offer significant performance improvements, which he has documented here:

http://www.guypo.com/technical/not-as-spdy-as-you-thought/

Both Chrome and Firefox support SPDY, and Twitter now supports SPDY on its servers.

MIGRATING TO HTML5 WEBSOCKETS



Every application maintains state in some form, and in server-side web applications, the server has to do extra work to maintain state since 1.) HTTP is stateless, intended as a fire-and-forget way to retrieve documents; and 2.) browsers were optimized as rendering platforms, not as uniform application platforms.

Richard Clark points out that although state can be stored in the client or on the server, keep in mind the existence of XSS exploits, which suggests that server-side state might be a weaker solution. The question of which side maintains state (client or server) is more a question of trust: if the data has to be managed securely, it’s held on the server side (inside the trust boundary.) However, something like a shopping cart can be safely held on either side; in fact, you want to keep as much of the state on the client as possible to improve responsiveness and post updates to the server asynchronously. See the following link for more details:

http://alexmaccaw.com/posts/async_ui

An interesting white paper on the topic (“Building Living Web Applications”) is here:

http://kaazingcorp.cachefly.net/com/file/Kaazing-WP-Living-Web-Architecture-Mar-2012.pdf

Richard Clark also suggests that people will not migrate simply for the sake of migration; rather, they will build a next-generation application using WebSockets when there is sufficient pain involved in using the old application. For instance, there are customers who use applications that involve shopping carts, placing orders over an unreliable network connection (dial-up is in more common use than you would think), and their Web systems force the user to start over each time. Solutions that involve WebSockets are available that can handle this type of situation gracefully.

Given the benefits of WebSockets, you might be wondering if there are ways to speed up current systems to emulate some of the benefits of Web-Sockets.

For example, suppose someone sets up a Unix/Linux machine to handle 50K connections, installs Apache, and sets the “keep-alive” header. This configuration is akin to a “poor man’s SPDY server,” because the difference between WebSockets and HTTP is beyond “keep-alive.”

A comparison between highly optimized Comet and stock WebSockets (note the 50K case on both sides) is here:

http://webtide.intalio.com/2011/09/cometd-2-4-0-websocket-benchmarks/

Incidentally, cookies are still valid for storing tiny bits of data that need to be sent back to the server with every request. Specifically, they can also be sent when establishing a WebSockets connection, which also helps maintain interoperability with systems that expect cookies on a request (such as legacy single sign-on systems).

OTHER PROJECTS WITH HTML5 WEBSOCKETS



This section briefly mentions some of the other initiatives involving Web-Sockets and how you can use them with mobile devices.

Atmosphere is a framework that enables you to use WebSockets in order to send data to mobile applications (specifically, an Android mobile application):

https://github.com/Atmosphere/atmosphere

The GitHub Web site states that Atmosphere is “The only Portable Web-Sockets/Comet framework supporting Scala, Groovy, and Java.”

A description of how to use Atmosphere with mobile devices is here:

http://www.slideshare.net/misterdom/html5-websockets-the-mobile-web

http://www.webofthings.org/2011/10/24/websockets-push-to-mobile/

XSockets.NET is a WebSockets server for Microsoft .NET:

http://xsockets.net/xsockets-news

A project that uses XSockets.NET, KnockoutJS, and jQuery Mobile is here:

http://dathor.blogspot.com/2011/12/knockoutauction-knockoutjsjquery-mobile.html

This Web site contains the code, videos, and a detailed description of how to use jQuery Mobile with WebSockets.

Another interesting tool is Easy WebSocket, which provides WebSockets broadcasting capability:

http://easywebsocket.org/

An example of using the Device API to access to the camera on a device and communicate with WebSockets is here:

https://www.youtube.com/watch?v=jqXo-AEVhK4&feature=related

The preceding demo captures video from the camera on a mobile device and then sends a snapshot to a remote client through WebSockets.

AVAILABLE WEBSOCKET SERVERS



There are many WebSocket servers available, written in languages such as Java, JavaScript, Ruby, Python, and C+ + . Some of the popular ones include NodeJS, Kaazing, and mod_pyWebSocket (which is used in a code sample in Chapter 12), but there are many others.

The following link lists the support for WebSockets in modern browsers (desktop and also mobile):

http://caniuse.com/#search=websocket

A list of WebSocket servers is here:

http://www.slideshare.net/fullscreen/peterlubbers/html5-realtime-and-connectivity/55

A tabularized display that itemizes the feature support for multiple Web-Socket servers is here (but be sure to read the caveats at the top of the page):

http://en.wikipedia.org/wiki/Comparison_of_WebSocket_implementations

Another important point to keep in mind is that the WS standard went through multiple iterations and developers often implemented one of the interim versions before settling on the final protocol. Thus, the WS implementation that you select may need to support an older protocol as well as the latest until the majority of devices catch up.

VIBRATION API (DAP)



The Vibration API (maintained by the DAP working group) defines an API that provides access to the vibration mechanism of a hosting device. The Vibration API consists of a single method vibrate() whose implementation must run the algorithm for processing vibration patterns (see link below for details).

In the following example the device vibrates for one second:

[image: image]

Using the following code snippet to cause a device to vibrate for one second, stop vibration for 0.5 seconds, and vibrate again for two seconds:

[image: image]

Cancel any existing vibrations:

[image: image]

A second way to cancel any existing vibrations:

[image: image]

For additional information, navigate to the W3C Vibration API (currently a working draft):

http://www.w3.org/TR/vibration/

XMLHTTPREQUEST LEVEL 2 (XHR2)



The XMLHttpRequest Level 2 specification supports the following new features:

•  Handling byte streams such as File, Blob, and FormData objects for upload and download

•  Showing progress events during upload and download

•  Making cross-origin requests

•  Making anonymous requests (not HTTP referer)

•  Setting a timeout for the request

Before we look at an XHR2 code sample, we’ll start with a code sample that shows you how to make a simple Ajax request, followed by an Ajax request that uses jQuery. Next you will learn about CORS, and the final portion of this section discusses XHR2.

Making Ajax Calls without jQuery

The code sample in this section shows you how to make a “traditional” Ajax call, after which we will look at how to accomplish the same task using jQuery. The purpose of this example is to illustrate the fact that jQuery (once again) enables you to write simpler code that is easier to maintain, debug, and enhance with additional functionality (which you already know from the code samples you have seen throughout this book).

Listing 10.4 BasicAjax1.html

[image: image]

[image: image]

Listing 10.4 contains a JavaScript function init() that is executed when the Web page is loaded into a browser. The init() function invokes the loadXML() function with the name of an XML document, along with a JavaScript function that is executed when the Ajax request is completed.

The loadXML() function contains conditional logic that determines how to initialize the JavaScript variable xmlhttp, followed by a code block that sets the name of the callback function, specifies a GET method and a URL in the url variable (not shown in this code sample), and then makes the actual Ajax request, as shown here:

[image: image]

When the Ajax request is completed, the HTML <div> element in Listing 10.4 is updated with the data that is returned by the Ajax request. In this code sample, the XML document sample.xml is the same file that you saw in Chapter 8, so we will not reproduce its contents here. Refer back to Chapter 8, and you will see that sample.xml is an SVG document that contains three SVG-based rectangles, and these rectangles are rendered inside the HTML <div> element whose id attribute is myDiv.

If you are new to Ajax, then this code might seem convoluted (and perhaps confusing as well). Fortunately, jQuery simplifies the process of making Ajax requests by shielding you from the lower-level details, as you will see in the next section.

Making Ajax Calls with jQuery

This example is the modified version of Listing 10.4, which adds jQuery functionality to the code. There are several jQuery methods that provide Ajax-based functionality, including jQuery.load(), jQuery.get(), jQuery. post(), and jQuery.ajax().

Listing 10.5 displays the contents of JQueryAjax1.html that illustrates how to use the first of these jQuery Ajax methods in an HTML Web page in order to produce the same result as Listing 10.4.

Listing 10.5 JQueryAjax1.html

[image: image]

Listing 10.5 contains a mere one line of code that performs an Ajax request via the jQuery load() method, as shown here: $(“#myDiv”).load(url, function() {});

[image: image]

The result of executing the code in Listing 10.5 is the same as the result of executing the code in Listing 10.4: the contents of the HTML <div> element whose id attribute is myDiv is replaced with the contents of sample.xml and three SVG-based rectangles are rendered.

Alternatively, you can use the jQuery.ajax() method as shown here:

[image: image]

In the preceding code block, you also need to define a JavaScript function called GotData() where you would process the result of the Ajax invocation.

As you would expect, jQuery provides much more Ajax functionality. Specifically, jQuery provides support for the following callback hooks:

[image: image]

The functions beforeSend(), error(), and done() are intuitively named and behave as expected. The dataFilter() callback is the first callback to receive data; after it performs its processing, the done() callback is invoked. Finally, the always() callback is invoked, regardless of whether the result of the Ajax invocation was successful or in error.

A concise example of jQuery code that makes an Ajax request using method chaining with several of the preceding APIs is here:

[image: image]

If you want to explore more Ajax-related features in jQuery, a complete list of jQuery Ajax methods is here:

http://api.jquery.com/category/ajax/

http://api.jquery.com/ajaxComplete/

This chapter contains one more Ajax-based code sample that users XHR2, but first we need to discuss Cross-Origin Resource Sharing and some of the features that it provides in HTML5.

HTML5 Cross-Origin Resource Sharing (CORS)

In brief, the “same origin policy” allows scripts that originate from the same site to execute, and they can access each other’s methods and properties with without restriction. On the other hand, Cross-Origin Resource Sharing (CORS) specifies the ways in which a web server can allow its resources to be accessed by web pages from different domains. Although CORS is more flexible than “same origin policy,” it does not allow access to resources by any and all requests.

In simplified terms, the CORS specification provides support for cross-domain communication by means of a simple header exchange between a client and a server.

Some of the new HTTP headers for the CORS specification are OPTIONS, ORIGIN, and Access-Control-Allow-Origin. When the appropriate CORS headers are provided, CORS makes it possible to make asynchronous HTTP requests to other domains.

The CORS API uses the XMLHttpRequest object as a “container” for sending and receiving the requisite headers for CORS, and also the withCredentials property that can be used for determining programmatically whether or not an XMLHttpRequest object supports CORS.

For a more detailed description of CORS, perform an Internet search. You will find many free articles with such information.

Ajax Requests Using XMLHttpRequest Level 2 (XHR2)

Listing 10.6 displays AjaxForm.html, which illustrates how to create an HTML5 Web page that uses the new FormData object XHR2.

Listing 10.6 AjaxForm.html

[image: image]

Listing 10.6 is straightforward. The <body> element contains a HTML <form> element with several input fields. Next, the form data is submitted via the JavaScript function sendForm() that creates a FormData object and then submits the user-provided data via XHR2, as shown in this code block:

[image: image]

Two more points to know is that the XMLHttpRequest Level 2 specification supports the transfer of binary data and also tracking the upload progress through the XMLHttpRequestUpload object; consequently, XHR2 can be used for binary file transfers via the File APIs and the FormData object.

If you need to use XHR2 in your HTML Web pages, there is an XHR2 library here:

https://github.com/p-m-p/xhr2-lib

More tutorials and information regarding XHR2 are here:

http://www.html5rocks.com/en/tutorials/file/xhr2/

http://www.matiasmancini.com.ar/jquery-plugin-ajax-form-validation-html5.html

HTML5 APIS IN W3C LAST CALL STATUS (LC)



This section contains a set of HTML5 APIs that have Last Call status. The following HTML5 APIs also have LC status as well, and they are discussed in the following chapters:

•  Audio and Video (Chapter 1)

•  Canvas 2D APIs (Chapters 11 and 12)

•  HTML Markup (Chapter 1)

•  Web Storage (introduced in Chapter 1)

HTML5 CONTACTS



The HTML5 Contacts API enables you to access information about your contacts. A contact record is an instance of the Contacts interface, which contains various attributes and contact interface subtypes such as ContactName, ContactAddress, and so forth.

The following (somewhat lengthy) code block shows you how to retrieve three attributes of a user’s contacts by invoking the find() method of the contacts object. Notice that the find() method specifies an error callback function and a success callback function, and that the latter is where the actual processing of the contacts list is performed:
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As this book goes to print, the latest editor’s draft of the Contacts API uses a Web intent (discussed later in this chapter) instead of the find() method.

You can find more information in the W3C draft of the Contacts API:

www.w3.org/TR/contacts-api

HTML5 DRAG AND DROP (DND)



HTML5 Drag and Drop enables you to rearrange the layout of HTML elements in an HTML Web page. HTML4 does not have built-in support for DnD, and creating such support requires considerably more JavaScript code than a toolkit such as jQuery.

On the other hand, HTML5 provides Drag and Drop APIs that support Drag and Drop in HTML5 Web pages. HTML5 Drag and Drop supports the following events:

drag

dragend

dragenter

dragleave

dragover

dragstart

drop

In addition, the HTML5 DnD provides a source element, the data content, and the target, which represent the drag “start” element, the data that is being dragged, and the “target” element, respectively.

In your HTML5 Web page, you attach event listeners to elements, as shown here:

[image: image]

Next, you define custom code in each of the JavaScript event handlers that will be executed whenever the associated event occurs.

However, keep in mind that HTML5 Web pages with DnD functionality still require browser-specific code, which means that you need to maintain the code in multiple HTML5 Web pages if you want to support multiple browsers.

HTML5 Drag and Drop is probably one of the most tedious of the HTML5 APIs. Peter Paul Koch of “QuirksMode” fame expresses his thoughts regarding DnD in one of his blog posts (please note that there is strong language here):

http://www.quirksmode.org/blog/archives/2009/09/the_html5_drag.html

Eric Bidelman has written an extensive and detailed blog entry that shows you how to write an HTML5 Web page with Drag and Drop functionality:

http://www.html5rocks.com/en/tutorials/dnd/basics/

We will skip examples of “native” HTML5 DnD and proceed to an example of using jQuery with HTML5 DnD, which is covered in the next section.

JQUERY AND HTML5 DRAG AND DROP



Drag and Drop is exceptionally simple in jQuery: only one line of code is required for an HTML element.

Listing 10.7 displays the contents of the HTML5 Web page JQDragAnd-Drop1.html, which illustrates how easy it is to create an HTML5 Web page with Drag and Drop using jQuery.

Listing 10.7 JQDragAndDrop1.html

[image: image]

Listing 10.7 contains a block of jQuery code that makes three HTML <div> elements (which are defined in the <body> element) draggable using this type of code snippet:

[image: image]

The <body> element contains three <div> elements, each of which contains a JPEG image that you can drag around the screen.

Figure 10.1 displays the result of rendering Listing 10.7 in a Chrome browser on a Macbook.

[image: image]

FIGURE 10.1 Three images in a Chrome browser on a Macbook.

Figure 10.2 shows an example of dragging the images in Listing 10.7 to different positions in a Chrome browser on a Macbook.

[image: image]

FIGURE 10.2 Three dragged images in a Chrome browser on a Macbook.

More information about jQuery Drag and Drop (including the list of available options) is available here:

http://jqueryui.com/demos/draggable/

•  There are several jQuery plugins for drag and drop functionality that are listed here:

http://plugins.jquery.com/projects/plugins?type=45

•  You can also use jQuery Mobile with HTML5 DnD, and although we will not discuss an example, you can perform an Internet search to find tutorials and code examples, or you can start with the details in this link:

http://www.jsplugins.com/Scripts/Plugins/View/Jquery-Mobile-Drag-And-Drop/

JQUERY AND HTML5 LOCALSTORAGE



Chapter 1 discusses HTML5 localStorage, and this section introduces you to jQuery plugins that provide a layer of abstraction over localStorage and sessionStorage.

The jQuery plugin jStorage is a cross-browser plugin that enables you to use jQuery syntax in order to manage data in localStorage, and its homepage is here:

http://www.jstorage.info/

The JStorage APIs enable you to get, set, and delete data in storage; you can also check if storage is available, as well as the size of the stored data (in bytes). The intuitively named JStorage APIs are listed here for your convenience:

[image: image]

Listing 10.8 displays the contents of JQJStorage1.html that illustrates how to use JStorage in order to save data in the storage area of your browser.

Listing 10.8 JQJStorage1.html
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The core functionality in Listing 10.8 takes place in a short JavaScript code block with conditional logic that checks for the existence of a data item in localStorage with the value key. If this value does not exist, then the load_ data_from_server() JavaScript function (which is not shown) is invoked, and then the return value is stored in localStorage.

You can also use the jQuery plugin jStore for HTML5 storage, which is a cross-browser plugin that enables you to use jQuery syntax in order to manage data in localStorage, and its homepage is here:

http://code.google.com/p/jquery-jstore/source/browse/trunk/src/engines/jStore.Html5.js?r=6

LIBRARIES FOR HTML5 LOCALSTORAGE



A number of JavaScript toolkits are available for localStorage, some of which use jQuery. This short section briefly describes some of the available toolkits.

lscache emulates memcache functions using HTML5 localStorage for caching data in a client browser, along with an expiration time for each data item.

The lscache homepage is here:

https://github.com/pamelafox/lscache

If the localStorage limit (approximately 5MB) is exceeded, items that are closest to their expiration date are removed. If localStorage is unavailable, lscache does not cache anything (and all cache requests return null).

The lscache methods are set(), get(), remove(), and flush(). A jQuery lscache plugin is available here:

https://github.com/mckamey

YQL LocalCache is a wrapper for YQL to support localStorage, and its homepage is here:

https://github.com/phunkei/autoStorage

A sample invocation with YQL LocalCache with self-explanatory parameters is here:

[image: image]

The returned data in the callback is an object with two properties: data (the YQL data) and type (“cached” for cached data or “freshcache”). You can get additional code samples here:

https://github.com/codepo8/yql-localcache

Savify is a jQuery plugin for automatically recording a user’s progress in a form while it is being completed, and its homepage is here:

https://github.com/blackcoat/Savify

HTML5 WEB MESSAGING



Web Messaging enables documents to share information without exposing their underlying DOM structure, which reduces the risk from malicious cross-origin scripts. Web messaging actually involves cross-document messaging and channel messaging. Cross-document messaging uses the window.postMessage() function, and channel messaging is also known as MessageChannel.

Keep in mind that the Web Messaging API is different from the Messaging API (WD status) that defines a high-level interface to messaging functionality, including SMS, MMS, and e-mail.

Web Messaging, SSE, and WebSockets are the three primary communication interfaces that are available in HTML5, and all three technologies involve message events. The structure of a message is specified by the MessageEvent interface (which inherits from the DOM Event interface) that contains five read-only attributes: data (a string sent from the originating script), origin (such as http://www.acme.com:12345 ), lastEventid (a string that uniquely identifies the current message event), ports (an array of MessagePort objects that are sent with a message), and source (which references the window of the originating document).

One point to keep in mind is that message events do not have a default action, do not “bubble,” and they are not cancelable.

As a simple example, suppose that you want to send a message from the parent document to a document contained in an IFRAME that is hosted on another server. Web Messaging makes this type of communication possible by passing data as a message event, where the “send” code from the parent to the IFRAME would look something like the following:

[image: image]

The “receive” code that handles the message sent from the IFRAME back to the parent would look like this:

[image: image]
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For more information, navigate to the W3C Web Messaging specification here:

http://www.w3.org/TR/webmessaging/

USING HTML5 SERVER-SENT EVENTS (SSE)



Server-Sent Events (SSE) is an HTML5 technology for sending data from a server to a client after the initial client connection has been established. This one-way communication from a server to a client is useful in cases where you need to send message updates or data streams.

Keep in mind that SSE is a “push” from the server to the client, which is the opposite of a client “pull” from a server. Second, you might be thinking that SSE is “half” of WebSockets in the sense that there is no communication from the client to the server.

The SSE specification requires message IDs and reconnection on the server side, whereas the client-side API is essentially identical to WebSockets.

SSE uses the JavaScript EventSource API, which clients use in order to request a URL and then receive a series of events, as shown in Listing 10.9.

Listing 10.9 EventSource1.html

[image: image]

Listing 10.9 contains HTML markup and some JavaScript code that starts by instantiating a JavaScript variable source that is a reference to an Event-Source object, followed by a block of code for the callback function that processes the data that is received from the server, as shown here:

[image: image]

The preceding code block simply appends the latest information from the server, which is available in event.data, to the HTML <div> element whose id attribute has the value events.

Prior to HTML5 SSE “server push” technologies were employed to provide the functionality that is available in HTML5 SSE. In particular, Comet is a popular model that can be implemented by “long polling,” whereby a server maintains an HTTP request from a client in order to periodically send data to the client.

However, the original Comet document did not specify an implementation, which means that in practice you don’t know whether a given Comet implementation uses polling, long polling, or HTTP streaming (or perhaps something else). Each of these approaches places different demands on the infrastructure, whereas SSE is standardized on HTTP streaming, which provides consistency.

Incidentally, other terms for Comet include “Ajax Push,” “Reverse Ajax,” and “HTTP server push.” More information about Comet is here:

http://en.wikipedia.org/wiki/Push_technology

http://en.wikipedia.org/wiki/Comet_(programming)

Listing 10.10 displays the contents of the HTML5 Web page HTML5SSE1. html that illustrates how to use HTML5 SSE.

Listing 10.10 HTML5SSE1.html

[image: image]
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Listing 10.10 invokes the JavaScript function SetupSSE() after the Web page is loaded into a browser. After confirming that the EventSource object is non-null, this function instantiates the JavaScript variable eSource to communicate with the server-side program called “echo,” as shown here:

[image: image]

Next, the SetupSSE() function defines a function for the onmessage event that updates an HTML <div> element in the client with data that is received from the server, as shown here:

[image: image]

As an example, in Python 2.x you can start a Python-based HTTP server by typing the following command (you can replace [portnumber] with a port number other than the default port 8000):
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In Python 3, you can use the following command:

[image: image]

After a few moments you will see the following message:

[image: image]

In Listing 10.8, you also need a program on the server called echo that periodically sends data to the browser that has established a connection with the server.

Additional information about HTML5 Server-Sent Events is available in the W3C specification:

http://dev.w3.org/html5/eventsource/

A Comparison of Ajax and SSE

In the previous section, we briefly contrasted SSE with WebSockets, and you might also be wondering about Ajax versus SSE. Some of the advantages of SSE are here:

•  One long-lived HTTP connection is required

•  Well-supported in modern browsers

•  Simpler and “cleaner” client-side implementation

•  Designed “from the ground up” to be efficient

Since one persistent connection is required for each client, a large number of clients will result in many open connections on the server, so your server obviously needs to be able to handle such a volume. On the other hand, Ajax polling adds a lot of HTTP overhead due to the process of establishing and then “tearing down” HTTP connections.

Keep in mind that a “bullet list” of features will only provide you with guidelines for helping you select the most suitable technology for the task that you are trying to solve. It’s a good idea to get feedback regarding pro posed solutions from someone who has the requisite experience.

Incidentally, if you use an IE browser, you can perform an Internet search to find a jQuery plugin that will provide SSE support in your browser. In addition, since SSE uses an established technique (HTTP streaming), implementers could create a compatible library using older APIs.

HTML5 APIS IN W3C WORKING DRAFT STATUS (WD)



The HTML5 technologies in this section currently have a “Working Draft” status. IndexedDB has WD status and is discussed in Chapter 1, so we will not repeat that content here. In addition, the following HTML5 technologies also have WD status but are not discussed in this chapter:

•  Media Capture

•  RDFa

•  Touch Events

AUDIO PROCESSING



The W3C Audio Processing API introduces two APIs: Google’s Web Audio API specification and Mozilla’s MediaStream Processing API specification. The code sample in this section illustrates how to use the audio APIs for Mozilla, which means that you need to launch the HTML Web page in Firefox.

In Chapter 1, you saw an example of the HTML5 <audio> element, and in this section you will see a code sample that uses the Web Audio APIs, which enable you to access low-level data. The code sample shows you how to play an audio file and then render a set of rectangles that are rendered along a sine wave that represents the amplitude of the sounds in the audio file.

The code sample in this section works in Firefox and Safari 6, and undoubtedly will be available in Chrome in the future. This code sample in Listing 10.11 is one of the few code samples in this book that are not Web-Kit-based code samples because the visual effects are interesting and worth including in this book.

Listing 10.11 displays the contents of the HTML Web page WebAudio1. html that illustrates how to use the Web Audio API in an HTML Web page.

Listing 10.11 WebAudio1.html
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The graphics effects in Listing 10.11 involve a sine-based bar chart, squiggly lines, a set of Bezier curves, and then another set of “fuzzy” random squiggly lines.

Listing 10.11 contains four HTML5 <canvas> elements that are used for rendering graphics that are based on the amplitude of the sounds in the audio file. The JavaScript function writeSamples() uses the value of the expression loop%4 to select one of the four HTML5 <canvas> element and then render some graphics in that element. Although this rendering is done in a “round robin” fashion, the speed of code execution creates the illusion that the rendering effects is performed simultaneously in all four <canvas> elements.

The first part of the code initializes a channels variable (which is an object) and the variable fbLength (which is the length of the frame buffer of the audio), so that we capture the amplitude of the audio signal that we are sampling, as shown here:

[image: image]

The actual graphics images are easy to render, as you can see from the following block of code that computes the height of bar elements based on the values of the audio that are contained in the data array (which is pre-populated for us), and then renders a sine-based bar chart:

[image: image]

Figure 10.3 displays the result of rendering Listing 10.11 in a Chrome browser on a Macbook.

[image: image]

FIGURE 10.3 Converting audio waves into graphics on a Macbook.

Note that the code in Listing 10.11 is based on a code sample from this Web site:

http://html5videoguide.net/chapter8.html

Chris Wilson created a Web site that enables you to drag and drop components onto a Web page in order to apply various effects to audio files:

https://webaudioplayground.appspot.com/

Chris Wilson is also a co-editor of the W3C Web MIDI API specification:

https://dvcs.w3.org/hg/audio/raw-file/tip/midi/specification.html

Other interesting Web Audio code samples are here:

http://updates.html5rocks.com/2012/02/HTML5-audio-and-the-Web-Audio-API-are-BFFs

http://www.html5audio.org/2012/05/new-google-doodle-uses-web-audio-api.html

http://www.html5rocks.com/en/tutorials/webaudio/positional_audio/

http://chromium.googlecode.com/svn/trunk/samples/audio/index.html"

http://jeromeetienne.github.com/slides/webaudioapi/#1

https://bleedinghtml5.appspot.com/#1

http://jeromeetienne.github.com/slides/webaudioapi/#1

https://bleedinghtml5.appspot.com/#1

JQUERY AND HTML5 FILE APIS



The HTML5 File APIs enable you to create, read, and write files on the file system. The first step is to obtain access to the HTML5 FileSystem, after which you can perform file-related operations. You can read about these APIs and also see code examples here:

•  http://aquantum-demo.appspot.com/file-upload

•  http://www.htmlgoodies.com/html5/other/responding-to-html5-filereader-events.html

•  The DVD contains the HTML Web page JQFileinfo1.html that illustrates how to use jQuery in order to display the attributes of a file that is selected by users. A more interesting (and more useful) example is JQ-FileUpload2.html in Listing 10.12 that illustrates how to use jQuery and XHR2 to upload files.

Listing 10.12 JQFileUpload2.html
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Listing 10.12 contains an HTML <input> field that enables uses to select a file from the file system. After a file is selected, the jQuery “change” event is triggered, and an XHR2 FormData object (discussed earlier in this chapter) is created and populated, as shown here:

[image: image]

The selected file is uploaded via the jQuery .ajax() method, which contains a “success” function that is invoked after the Ajax request has been completed successfully.

If you want to use a jQuery plugin for uploading files in HTML5 Web pages, there are several available, such as the cross-browser jQuery plugin jquery-filedrop:

https://github.com/weixiyen/jquery-filedrop

HTML5 WEB INTENTS



Web Intents is an upcoming framework that provides Web-based communication between applications and service discovery. Web Intents provides a discovery mechanism and a lightweight RPC mechanism, modeled after the Intents system in Android.

One of the advantages of Web Intents is that it enables Web applications to communicate with each other, without requiring them to know each other’s identity. Google Chrome 18+ natively supports Web Intents, and there is a JavaScript shim with support for IE 8+ (and other browsers).

The proposed method of intent registration is via the Intent tag, as shown here:
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Additional information about Web Intents is here:

http://webintents.org/

http://dvcs.w3.org/hg/web-intents/raw-file/tip/spec/Overview.html

A video demo of Web Intents by Robin Berjon is here:

https://docs.google.com/file/d/0B-2pb_m94nPxRGV5LTRvM0pLaUU/edit?pli=1

USING HTML5 MICRODATA



Unlike the other HTML5 technologies in this chapter, HTML5 Microdata does not provide JavaScript APIs. Even if this technology is not important to you now, it’s worth skimming through the material in this section so that you are aware of its purpose in case you need to use this technology at some point in the future. Keep in mind that HTML5 Microdata is markup only, and unlike other HTML5 technologies, there are no APIs available.

There are many specialized types of microformats that provide information about different types of entities. Some of the more common microformats include Breadcrumbs (displays the location of a given page relative to the structure of a Web site), Businesses and Organizations (for corporate structure and related contact information), Events (provides Calendar data), Product Information (provides product catalog data), People (information about people, such as contact information).

Microdata provides a standardized way to include additional semantics in HTML5 Web pages. Microdata defines five HTML attributes that can be applied to any HTML5 tag, where each attribute is essentially a name/value pair. The most commonly used tags are itemscope, itemtype, and itemprop, whereas itemref and itemid are not needed by most common formats.

Microdata also supports customized elements and allows you to embed custom properties in HTML5 Web pages. Each group is called an item, and each name-value pair is a property. Items and properties are represented by regular elements. You can create an item using the itemscope attribute and you add a property to an item using the itemprop attribute on one of the item’s descendants.

As a simple example, the following code block contains two items, each of which has the property “name:”
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For additional information, navigate to the W3C Microdata specification (currently a work-in-progress):

http://dev.w3.org/html5/md/

You can also find Google’s currently supported Microdata formats here:

http://www.google.com/support/webmasters/bin/topic.py?topic=21997

If you want to write HTML5 Web pages with Microdata functionality using jQuery, you can find a jQuery plugin for Microdata here:

http://www.vanseodesign.com/web-design/html5-microdata/

HTML5 WEB NOTIFICATIONS



The Notifications API allows you to display notifications to users for given events. You can display notifications in various ways, including e-mails messages, tweets, or calendar events.

You can easily check for notifications support in your browser with this code block, whose conditional logic checks for the presence of window.notifications and window.webKitNotifications (which you can expand to include prefixes):

[image: image]

Notification objects dispatch events during their lifecycle, which you can use to generate desired behavior. For example, the show event occurs whenever a notification is shown to users, and the following code snippet illustrates how to display a notification for 15 seconds:

[image: image]

The close event occurs when users dismiss a notification, and the following code snippet shows you how to ensure that additional reminders are suppressed:

[image: image]

For more information, navigate to the W3C Web Notifications draft specification here:

http://www.w3.org/TR/notifications/

You can find working code samples that illustrate how to grant permissions to a Web site to display notifications here:

http://www.html5rocks.com/en/tutorials/notifications/quick/

The preceding Web site contains a code sample that shows you the ease with which new Twitter tweets can be displayed in a Web page.

HTML5 WAI-ARIA



WAI-ARIA (Web Accessibility Initiative: Accessible Rich Internet Applications) is a W3C specification that specifies how to increase the accessibility of Web pages (including dynamic content) and user interface components developed with Ajax, HTML, JavaScript, and related technologies.

Although WAI-ARIA predates HTML5, the HTML5 WAI ARIA specification defines support for accessible Web applications, which involves markup extensions that are often attributes of HTML5 elements. Web developers can use these markup extensions to obtain more information about screen readers and other assistive technologies.

As a simple example, consider the following code snippet of an enhanced HTML <li> element from the ARIA specification illustrates the use of the role and aria-checked attributes:

[image: image]

The two new attributes in the preceding code snippet have no impact on the manner in which browsers render the <li> element. Browsers that support ARIA will add OS-specific accessibility information to the rendered <li> element, and enable screen readers to read information aloud in a contextual manner.

If you are planning to use jQuery and also to support ARIA, there is a jQuery plugin that provides ARIA support here:

http://webcloud.se/code/jQuery-Collapse/

You can get more information about the WAI-AIA specification here: http://www.w3.org/TR/wai-aria/

HTML5 WEB WORKERS



JavaScript runs in a single-threaded environment, which means that events will not interrupt running code; instead, event delivery is deferred until the browser is idle. The key benefit of supporting threads in the browser is the ability to handle events in the main thread (the UI thread) and also the ability delegate long-running code to different threads.

In simplified terms, HTML5 Web Workers provides support for threads that can perform heavy computational tasks, where those threads are separate from the UI thread, thereby improving browser responsiveness.

There are restrictions for Web Workers: they cannot access the window object of a Web page, which means that they cannot access the DOM of a Web page. However, Web Workers are background scripts that you need to use in a judicious manner because they can consume resources to the point where a system becomes noticeably less responsive.

A Web Worker is initialized with the following line of code, where worker1.js contains the code that is to be executed for a Web Worker:

[image: image]

In the preceding code snippet, your browser session will spawn a new worker thread that downloads the file asynchronously and executes the code in the JavaScript file (which in this case is called worker1.js).

If the JavaScript file does not exist, you can register for an error event from the worker. The JS Event model ensures that event will be queued until the browser goes idle, so you can define the handler right after creating the worker and still receive the event.

You can use the importScripts statement in order to reference JavaScript files that contain code for your Web Workers, as shown here:

[image: image]

The postMessage() method enables the main Web page to communicate to a Web Worker; depending on your browser and the specific version, you can specify a string or a JSON string as the lone argument for this method. On the other hand, Web Workers use the onmessage() method in order to communicate with the main Web page.

As powerful as Web Workers are, there are also certain things they cannot do. For example, when a script is executing inside a Web Worker it cannot access the Web page’s window object (window.document), which means that Web Workers don’t have direct access to the web page and the DOM API. Although Web Workers cannot block the browser UI, they can still consume CPU cycles and make the system less responsive.

The majority of the modern Web browsers support Web Workers. Check the Web site http://caniuse.com (search for Web Workers) for the most up-to-date support matrix. Although there are “polyfill” (emulation) libraries available for most other APIs (such as excanvas.js and flashcanvas.js for HTML5 Canvas that provide an emulation of the Canvas APIs, where the latter uses Flash under the covers), an emulation library for Web Workers does not seem worthwhile. You can either invoke your worker code as a worker, or run the same code inline in your page, which blocks the UI thread. The improved responsiveness of the worker-based page may induce people to upgrade to a more modern browser.

Meanwhile, code samples that use Web Workers frequently to do things such as finding prime numbers (which are somewhat contrived), or something similar that involves partitioning a problem domain into multiple disjoint subsets. Since you can find those code samples online, there is no need to reproduce them here. If you are interested in using jQuery Mobile with Web Workers, an example is here:

http://www.davetech.com/blog/web_workers_jquery

HTML5 HISTORY APIS



Prior to HTML5, the browser support for history-related APIs provided limited functionality. You could find the number of items in the browser history, move forward and backward, and several links backward, as shown here:

[image: image]

Several new APIs are available, as shown here:

history.pushState(data, title, url);

history.replaceState(data, title, url);

The parameters in the history.pushState() method are as follows:

•  data is some type of structured data, assigned to the history item

•  title is the name of the item in the history drop-down that is displayed by the browser’s back and forward buttons

•  url is the (optional) URL that is displayed in the address bar

The parameters in the history.replaceState() method are the same as the history.pushstate() method, except that the former updates information that is already in the browser’s history.

In addition, there is the new popstate event, which occurs when users view their browser history, and you can use it in the following manner:
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Keep in mind that different browsers implement HTML5 browser history in different ways, so the following JavaScript toolkit is useful:

https://github.com/balupton/History.js/

The History.js toolkit supports jQuery, MooTools and Prototype, and in HTML5 browsers you can modify the URL directly without resorting to hashes.

HTML5 OFFLINE WEB APPLICATIONS



The purpose of Offline Web Applications is simple: users can work on an application even when they are disconnected from the Internet. When users do have access to the Internet, their data changes are synchronized so that everything is in a consistent state.

A Web site that contains demos, additional links, and tutorial-like information is here:

http://appcachefacts.info/

The HTML5 specification requires a so-called “manifest file” (with a “appcache” as the suggested suffix) that contains the following three sections:

•  CACHE (the list of files that are going to be cached)

•  NETWORK (the files that can only be accessed online)

•  FALLBACK (specifies the resource to display when users try to access non-cached resources)

As a simple example, Listing 10.13 displays the contents of a sample manifest file called MyApp.appcache.

Listing 10.13 MyApp.appcache

[image: image]

You must ensure that the manifest file is served with the following MIME type:

[image: image]

Second, every Web page that uses offline functionality must reference the manifest file at the top of the Web page:

[image: image]

If you have a Web page that is hosted by a provider, you can verify that the Web page contains the correct MIME type by issuing the following type of command:

[image: image]

DETECTING ONLINE AND OFFLINE STATUS



The simplest way to determine whether or not an application is offline in an HTML5 Web page is with the following code snippet:

[image: image]

For mobile applications that uses jQuery Mobile, you can use the following type of code block:

[image: image]

Binding the offline event as shown in the preceding code block is useful for handling situations whereby an application goes offline while users are actively viewing an application.

In addition, you would send data to a server only when you are online, and store data locally via HTML5 localStorage when you are offline.

The jQuery plugin jquery-offline is a cross-browser plugin that enables you to use jQuery syntax for offline applications, and its homepage is here:

https://github.com/wycats/jquery-offline

HTML5 APIS IN EXPERIMENTAL STATUS



This section covers HTML5 APIs in the early stage of the W3C process, so they are covered lightly.

The CSS Compositing specification is an “Editor’s Note” and work-in-progress, and it has recently appeared in the WebKit “nightlies,” which means that as this book goes to print, the code will probably be part of the mainline for WebKit. Compositing pertains to combining shapes of different elements into a single image. Previous versions of SVG used Simple Alpha Compositing, and the latest specification defines a new compositing model that expands upon the Simple Alpha Compositing model. Full details are here:

http://dvcs.w3.org/hg/FXTF/raw-file/tip/compositing/index.html

Mozilla Firefox OS (previously called B2G (Boot to Gecko) is intended to be a new open mobile ecosystem based on HTML5. Mobile devices that run Firefox OS will support HTML5 Web pages that can access all the capabilities of mobile devices. The operating system (which uses Firefox) will enable developers to access the capabilities of these mobile devices as part of HTML5 applications. More details are here:

https://blog.mozilla.org/blog/2012/07/02/firefox-mobile-os/

The Voice Recognition (TTS) specification involves converting text to speech, which involves CSS properties for declaratively controlling the rendering of documents via speech synthesis, along with optional audio cues. Full details are here:

http://www.w3.org/TR/css3-speech

OTHER UPCOMING HTML5 FEATURES



There are several sets of APIs that are under development and discussion at the W3C, some of which are listed here:

•  Web Components

•  The Shadow DOM

•  The Pointer Lock API (game-oriented)

•  The Gamepad API (game-oriented)

Details about Web Components are here:

http://www.w3.org/TR/components-intro/

The Shadow DOM specification is here:

http://www.w3.org/TR/shadow-dom

The specification for the Pointer Lock API (WebApps Working Group) is here:

http://dvcs.w3.org/hg/pointerlock/raw-file/tip/index.html

You can get information about the GamePad API here:

https://dvcs.w3.org/hg/gamepad/raw-file/default/gamepad.html

Some experimental GamePad code (Firefox only) is here:

https://developer.mozilla.org/en/API/Gamepad/Using_Gamepad_API

SUMMARY



This chapter provided an overview of various HTML5 technologies and grouped them according to their current W3C status. For your convenience, these HTML5 technologies are listed alphabetically below:

•  Ajax (XHR2)

•  Drag and Drop

•  File APIs

•  Forms

•  Geolocation

•  Offline applications

•  Server-Sent Events

•  WebSockets

•  Web Workers

In this chapter, you saw how to test browsers for WebSocket support, and how to make a WebSocket invocation. In addition, you learned how to use jQuery in conjunction with various HTML5-related technologies.

The next chapter provides an overview of HTML5 Canvas, which is a technology that enables you to write graphics programs that draw directly to a part of a Web page.


CHAPTER 11

INTRODUCTION TO HTML5 CANVAS

This chapter provides an overview of HTML5 Canvas, which is a technology that enables you to write graphics programs that draw directly to a part of a Web page. HTML5 Canvas supports various APIs for rendering 2D shapes with an assortment of graphics effects. Although there are many online Canvas-related and CSS3-related tutorials available, few of them provide code examples of using both HTML5 Canvas and CSS3 graphics effects.

As you will see, various code samples in this chapter contain (sometimes striking) combinations of HTML5 Canvas, CSS3 graphics, and CSS3 2D/3D animation effects that you are unlikely to find in any online resources or topic-related books. These code samples provide a starting point for you to create your own visually compelling graphics effects.

In addition, most of the sections in this chapter start with the syntax of the APIs that are used in the associated code listings, partly because the code samples contain a lot of details and also illustrate multiple concepts. So, even though this is an “introductory” chapter about HTML5 Canvas, you will learn considerably more than you would expect from a basic overview that you might find in other books.

The first part of this chapter shows you how to render line segments, rectangles, and circles in HTML5 Canvas, and also how to combine HTML5 Canvas with CSS3 stylesheets.

The second part introduces you to linear and radial gradients in HTML5 Canvas, with examples of how to apply them to Bezier curves and JPG files. The third part of this chapter discusses jCanvas, which is a jQuery plugin for HTML5 Canvas, and also an example of combining Canvas-based graphics with jQuery Mobile.

The concepts and code samples in this chapter will help you understand the HTML5 Canvas-based charts and graphs in Chapter 12, all of which are based on 2D shapes. Moreover, if you want to explore additional HTML5 Canvas graphics after you have finished reading this chapter, an extensive set of code samples is available here:

http://code.google.com/p/html5-canvas-graphics

This chapter provides techniques for creating various visual effects that you can use in your custom charts and graphs. At the same time, it’s also important for you to assess the trade-off (time, effort, and cost) between writing low-level Canvas-based graphics code, such as the code samples in this chapter, versus the availability of open source projects and commercial products.

WHAT IS HTML5 CANVAS?



Several years ago Canvas began in OS/X as a widget toolkit, and after Canvas had already been available in the Safari browser, it became a specification for the Web, and now it’s commonly referred to as HTML5 Canvas.

HTML5 Canvas and SVG both allow you to programmatically render graphics in a browser via JavaScript. However, HTML5 Canvas uses “immediate mode,” which is a write-and-forget approach to rendering graphics. Thus, if you want to write a sketching program in HTML5 Canvas and you also want to provide an “undo” feature, then you must programmatically keep track of everything that users have drawn on the screen. On the other hand, SVG uses a “retained mode,” which involves a DOM (Document Object Model) structure that keeps track of the rendered objects and their relationship to one another.

If you are going to write HTML Web pages that make extensive use of graphics effects, you’ll probably need to understand the differences between HTML5 Canvas and SVG in terms of performance. You have the freedom to use one technology exclusively, but you can also create HTML Web pages that contain a mixture of HTML5 Canvas, SVG, and CSS3, and performance-related information can help you decide how you are going to code your HTML Web pages.

Although this chapter does not delve into the preceding points in any more detail, you can find a good overview of some features/advantages of HTML5 Canvas here:

http://thinkvitamin.com/code/how-to-draw-with-html-5-canvas/

Incidentally, if you need HTML5 Canvas support in Internet Explorer 8, you can use ExplorerCanvas, which is an open source project that is available here:

http://code.google.com/p/explorercanvas/

You can use the preceding code project simply by including the following code snippet in your HTML Web pages:
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HTML5 CANVAS VERSUS SVG



One point to consider is when it’s advantageous to use HTML5 Canvas instead of a technology such as SVG. The following short list contains some features to consider when you are making this type of analysis:

•  Native versus plugin browser support

•  Level of SVG support in different browsers

•  Animation support

•  Support for filters (SVG only)

•  Built-in support for HTML-like widgets

•  Third-party support

Most modern browsers provide varying degrees of built-in support for SVG, and Adobe’s SVG viewer can be used with Microsoft’s Internet Explorer. If you need filter-based visual effects, then SVG provides a very rich (perhaps even the best) functionality. If you need built-in support for HTML controls, then frameworks such as Wijmo might be a good solution for your needs. Another point to consider is that Adobe no longer supports its SVG viewer. This is a significant decision, because Adobe’s SVG viewer had been the de facto standard for SVG viewers for many years. Although Firefox and Opera have made significant progress in terms of their support for SVG, and both are enhancing their support for SVG, they still lag the feature support of Adobe’s SVG viewer. Thus, you need to weigh the most important factors in order to make the decision that will meet your project-related needs.

A very good article containing examples and diagrams that compares the use of HTML5 Canvas and SVG is here:

http://blogs.msdn.com/b/ie/archive/2011/04/22/thoughts-on-when-to-use-canvas-and-svg.aspx

The HTML5 Canvas Coordinate System

Think back to your days in high school, where you learned that the Cartesian coordinate system identifies any point in the Euclidean plane by means of a pair of numbers, often written as (x,y). The first number represents the horizontal value and the second number represents the vertical value. The horizontal axis is labeled the x-axis, and positive values on the x-axis are to the right of the vertical axis (i.e., toward the right). The vertical axis is labeled the y-axis, and positive values on the y-axis are above the horizontal axis. The origin is the intersection point of the x-axis and the y-axis.

The situation is almost the same in the HTML5 Canvas coordinate system. The x-axis is horizontal and the positive direction is toward the right. The y-axis is vertical, but the positive direction is downward, which is the opposite direction of most graphs in a typical mathematics textbook. In the HTML5 Canvas coordinate system, the origin is the upper-left corner of the screen (not the lower-left corner), the unit of measurement is the pixel, and until recently the largest visible display was 1024x728. However, Apple recently introduced a new Apple laptop that has a 2880x1800 display.

As a simple illustration, Figure 11.1 displays four points in an HTML5 <canvas> element

[image: image]

FIGURE 11.1 Four points rendered in HTML5 Canvas.

If you start from the origin (the upper-left corner of the screen) and move 5 0 pixels to the right, followed by 50 pixels downward, you will reach the upper-left point in Figure 11.1. Next, if you start from the origin and move 2 00 pixels to the right and 50 pixels downward, you will reach the upper-right point in Listing 11.1. In a similar fashion, the two points in the second “row” have coordinates (50, 100) and (200, 100). Notice that the two points in the first row have the same value for the y-coordinate, which makes sense because they are the same distance away from the top of the Web page; the same is true for the two points in the second row. Similarly, the two points in the left “column” have the same x-coordinate because they are both the same distance from the left side of the Web page.

Now that you have an understanding of the HTML5 Canvas coordinate system, let’s take a look at the contents of Listing 11.1, which displays a minimal HTML5 Web page that is ready for rendering HTML5 Canvas-based graphics. Every Canvas-based code sample in this book uses the code (or some variant) that is displayed in Listing 11.1. Note that if you launch this code in a browser session, you will only see a blank screen.

Listing 11.1 <canvasl.html>

[image: image]

Listing 11.1 contains an HTML <head> element that checks for the existence of an HTML <canvas> element inside the HTML <body> element of the Web page, and then gets the 2D context from the HTML <canvas> element. If you skip over the various conditional statements in Listing 11.1, there are two lines of code that enable us to get a reference to the variable context, which represents a drawable surface:
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If you launch Listing 11.1 in a browser that does not support HTML5 Canvas, the text message “No support for Canvas.” is displayed.

The following code snippet is executed whenever you launch the Web page because of an anonymous JavaScript function that is executed during the load event:

[image: image]

Now that you understand the underlying code for rendering Canvas-based 2D shapes, you can focus on the code that actually draws some 2D shapes, starting with the example in the next section.

LINE SEGMENTS, RECTANGLES, CIRCLES, AND SHADOW EFFECTS



This section contains an assortment of code samples that illustrate how to render 2D shapes in HTML5 Canvas. There are many concepts introduced in this section, so before delving into the code sample, let’s look at some of the HTML5 Canvas APIs that are used in this section. Chapter 2 contains a section that describes various ways for specifying colors, and the material in that section is relevant for the code sample in this chapter.

HTML5 Canvas provides the fillRect() method for rendering a rectangle, which requires four parameters: the upper-left vertex (defined by its x-coordinate and its y-coordinate) of the rectangle, the width of the rectangle, and the height of the desired rectangle. The Canvas fillRect() API looks like this:
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HTML5 Canvas allows you to render line segments by specifying the (x,y) coordinates of the two endpoints of a line segment. The two new APIs that are used in the code sample in this section are moveTo() and lineTo(), and they look like this:

[image: image]

The preceding code snippet represents the line segment whose two end-points are specified by the points (x1, y1) and (x2, y2). Note that you can also render the same line segment with the following code snippet:

[image: image]

Shadow effects provide a richer visual experience that is an improvement over the use of non-shadow effects. You create a shadow effect by assigning values to three shadow-related attributes that control the size of the underlying shadow and also the extent of the “fuzziness” of the shadow, as shown here:

[image: image]

You can also assign (R,G,B) or (R,G,B,A) values to shadowColor (which is an attribute of the drawing context) as shown here:

[image: image]

The HTML5 Web page RandRectanglesShadow.html in Listing 11.2 uses this technique in order to render a set of randomly generated rectangles with a shadow effect.

Listing 11.2 RandRectanglesShadow.htmll

[image: image]
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The HTML5 code in Listing 11.2 starts by initializing some JavaScript variables and then defining the JavaScript function redrawCanvas() that contains a loop for rendering the rectangles on the screen. The loop calculates the coordinates of the upper-left vertex of each rectangle, as shown here:

[image: image]

The next part of the loop assigns the background color (which alternates between a dark blue and dark red shadow), and then sets up the shadow effect by specifying values for the attributes shadowOffsetx, shadowOffsetY, and shadowBlur, as shown here:

[image: image]

The actual rendering of each rectangle is performed by the following code:

[image: image]

Notice that the clickCount variable is incremented each time users click inside the HTML5 <canvas> element, and its value determines which shadow color is applied to the randomly generated rectangles.

Although shadow effects create a pleasing effect, they also have an impact on performance. If you need shadow-like effects but performance becomes an issue, one alternative is to render a background shape in black (or some other dark color), and then render the same shape (with a small offset) using a different color.

For example, you can create a shadow effect for rectangles by first rendering a black rectangle and then rendering a red rectangle on top of the black rectangle, as shown here:

[image: image]

The values for shadowX and shadowY determine the size of the background “shadow,” and the choice of positive versus negative values for shadowx and shadowY will determine the relative position of the black rectangle with respect to the red rectangle.

Listing 11.3 CSS3Background2.css
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Listing 11.3 contains two similar CSS3 selectors for rendering the HTML5 <canvas> element defined in Listing 11.3, as well as a hover-based selector that changes the background of the HTML5 <canvas> element whenever users hover over this element with their mouse. The #myCanvas selector defines a radial gradient, followed by two repeating radial gradients that specify various combinations of red, green, yellow, and blue at different pixel locations. A key point involves the use of transparent, which changes the gap between consecutive colors that are rendered.

As you can see in the definition of the #myCanvas selector, there are many possible combinations available for the colors, the gradients (and their types), and the colors for the gradients, along with the values for the background-size attribute. There is no “right” way to define these patterns; feel free to experiment with different combinations, and you might create unexpectedly pleasing results.

Figure 11.2 displays a set of randomly generated rectangles with a shadow effect based on RandRectanglesShadow.html in Listing 11.2, rendered in landscape mode on an Asus Prime tablet with Android ICS.
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FIGURE 11.2 Canvas random rectangles on an Asus Prime tablet with Android ICS.

HTML5 CANVAS LINEAR GRADIENTS



HTML5 Canvas provides two primary types of color gradients (similar to SVG and CSS3): linear gradients and radial gradients.

Linear color gradients can be further sub-divided into three types: horizontal linear gradients, vertical linear gradients, and diagonal linear gradients. Thus, HTML5 Canvas provides color gradients that enable you to create pleasing visual effects.

A linear gradient is defined in terms of addColorStop elements, each of which contains a decimal (between 0 and 1) and a hexadecimal value that represents a color. For example, if you define a linear gradient with an initial color of #FF0000 (the hexadecimal value for red) and a final color of #000000 (the hexadecimal value for black), then the resultant color gradient will range (in a linear fashion) from red to black. Linear gradients enable you to create vivid and interesting color combinations, and they are available in three varieties: horizontal, vertical, and diagonal. Note that “linear gradient” and “linear color gradient” are used interchangeably in this book.

Horizontal, Vertical, and Diagonal Linear Gradients

As you learned in the introduction of this chapter, HTML5 Canvas supports the method createLinearGradient() that you can use to programmatically create linear gradients, and its syntax looks like this:

[image: image]

The HTML5 page LGradRectangles1.html in Listing 11.4 demonstrates how to render a set of rectangles with horizontal, vertical, and diagonal linear gradients. Listing 11.4 references the CSS3 stylesheet HoverAnimation1.css that applies CSS3 keyframes-based 2D animation to the first HTML5 canvas element whenever users hover over this <canvas> element with their mouse. Listing 11.4 also references the CSS3 stylesheet HoverAnimation2. css, which acts in a similar fashion; however, this stylesheet applies CSS3 3D animation effects to the second HTML5 <canvas> element in Listing 11.4. Since the animation techniques in these CSS stylesheets are discussed in Chapter 2, we will omit them from this chapter, but the entire source code is available on the DVD.
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Listing 11.4 LGradRectangles1.html
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Listing 11.4 renders four rectangles with linear gradient shading. The linear gradients have two, three, or four invocations of the addColorStop() method, using various combinations of colors (expressed in hexadecimal form) so that you can see some of the gradient effects that are possible.

Experiment with different values for the color stop definitions to see how their values change the appearance of the rendered rectangles.

Figure 11.3 displays a set of randomly generated rectangles with a shadow effect based on LGradRectangles1.html in Listing 11.4, in landscape mode on a Nexus 7 tablet with Android Jelly Bean.
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FIGURE 11.3 Linear gradient rectangles on a Nexus 7 tablet with Android Jelly Bean.

RADIAL COLOR GRADIENTS



A radial color gradient is the second type of HTML5 Canvas-based color gradient. You can define a radial color gradient via the createRadialGradi-ent() method, using the addColorStop() method to add color values, and its syntax (without the addColorStop() method) looks like this:

[image: image]

A radial color gradient can be compared to the ripple effect that is created when you drop a stone in a pond, where each “ripple” has a color that changes in a gradient fashion. Each ripple corresponds to a color stop element. For example, if you define a radial gradient with a start color of #FF0000 (which is red) and an end color of #000000 (which is black), then the resultant color gradient will range—in a radial fashion—from red to black. Radial gradients can also contain multiple start/stop color combinations. The point to keep in mind is that radial gradients change colors in a linear fashion, but the rendered colors are drawn in an expanding radial fashion. Note that “radial gradient” and “radial color gradient” are used interchangeably in this book.

Listing 11.5 displays the contents of the HTML5 page RGradRectan-gles1.html that renders line segments, rectangles, and circles in an HTML5 <canvas> element using linear and radial gradients.

Listing 11.5 RGradRectangles1.html
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Listing 11.5 is similar to Listing 11.4, except for the use of a radial gradient (instead of a linear gradient) that ranges in a radial fashion from blue to red. The method addcolorstop () is invoked four times in order to add four “color stop values” to the radial gradient. Listing 11.5 also references HoverAnimationl.css; that entire source code is available on the DVD.
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Figure 11.4 displays a set of rectangles with a radial gradient based on RGradRectangles1.html in Listing 11.5, in landscape mode on an iPad 3.

[image: image]

FIGURE 11.4 Radial gradient rectangles on an iPad 3.

BEZIER CURVES



HTML5 Canvas provides support for both quadratic Bezier curves and cubic Bezier curves. The code samples in this section show you how to generate interesting combinations of Bezier curves, using various types of gradient shading. Later in this book you will see how to use ECMAScript in order to programmatically change the values of attributes.

Bezier curves are named after Pierre Bezier, who promoted them during the 1970s. Bezier curves can represent many non-linear shapes, they can be found in interesting applications, including PostScript for the representation of fonts. An Internet search will yield many Web pages with interesting demonstrations (some of which also require additional plugins). You’ll find computer programs written in C and Java, some of which are interactive, that demonstrate Bezier curves.

Cubic Bezier curves have two end points and two control points, whereas quadratic Bezier curves have two end points and a single control point. The x-coordinate and y-coordinate of a cubic Bezier curve can be represented as a parameterized cubic equation whose coefficients are derived from the control points and the end points. The beauty of HTML5 Canvas is that it allows you to define both quadratic and cubic Bezier curves via the path element without having to delve into the mathematical underpinnings of Bezier curves. If you’re interested in learning the specific details, you can browse the web, where you’ll find books and plenty of articles that cover this interesting topic.

BEZIER CURVES WITH LINEAR AND RADIAL GRADIENTS



HTML5 Canvas provides the quadraticCurveTo() method for creating quadratic Bezier curves, which requires one control point and an end point. HTML5 Canvas also provides the bezierCurveTo() method for creating cubic Bezier curves, which requires you to specify two control points and an end point. The context point (which is the location of the most recently rendered point) is used as the start point for quadratic Bezier curves and cubic Bezier curves.

The syntax for the HTML5 Canvas bezierCurveTo() method looks like this:
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The syntax for the HTML5 Canvas quadraticCurveTo() method looks like this:
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The HTML5 page LRGradQCBezier1.html in Listing 11.6 demonstrates how to render a quadratic Bezier curve with linear gradient shading and a cubic Bezier curve with radial gradient shading.

The source code for CSS3Background4.css and HoverAnimation1.css that are referenced in Listing 11.6 are available on the DVD.
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Listing 11.6 LRGradQCBezier1.html
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Listing 11.6 initializes some JavaScript variables and then defines the JavaScript function.

redrawCanvas() that contains code for creating linear gradients that you have seen in previous code samples, so we will omit their details. Notice that the HTML5 Canvas moveTo() method is invoked before rendering both quadratic Bezier curves, and that point serves as the initial or “context” point for both curves.

The cubic Bezier curve in Listing 11.6 is rendered with a radial gradient using six color stops, based on several calculated points, as shown here:
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Experiment with different values for the points in a Bezier curve and you might find other ways to create pleasing visual effects. The next portion of Listing 11.6 renders a quadratic Bezier curve using a linear gradient with five color stops.

Note that whenever users click on the “redraw” button, another cubic and quadratic Bezier curve are drawn, based on the value of the variable click-Count that is incremented each time that users click on the “redraw” button. The new curves are superimposed on the previous curves, thereby creating a nice visual effect. However, if you want to refresh the HTML5 <canvas> element prior to rendering another pair of Bezier curves, simply uncomment the second line in the following code snippet:

[image: image]

FIGURE 11.5 renders the quadratic and cubic Bezier curves that are defined in LRGradQCBezier1.html in Listing 11.6, in landscape mode on an iPad 3.

[image: image]

FIGURE 11.5 Gradient Bezier curves on an iPad 3.

RENDERING IMAGES ON CANVAS WITH CSS3 SELECTORS



HTML5 Canvas supports the rendering of JPG files, and you can also apply CSS selectors to the HTML5 <canvas> element. Listing 11.7 displays the contents of Image1.html and Listing 11.8 displays the contents of Image1. css whose selectors are applied to the HTML5 <canvas> element in Listing 11.7.

Listing 11.7 Image1.html

[image: image]

[image: image]

Listing 11.7 contains JavaScript code that creates a radial gradient rGra-dient with three color stops. Next, a rectangle is rendered with using the radial gradient that is referenced by the variable rGradient, followed by a section of code that renders the JPG file Laurie1.jpeg. The inline CSS code in the <style> element renders a white background with a zero-width border (so it’s invisible), but you can modify this CSS code to produce additional effects. The <body> element contains the onload attribute whose value is ren-derJPG(), which is a JavaScript function that renders the JPG file inside the HTML5 <canvas> element.

Listing 11.8 Image1.css

[image: image]

[image: image]

The first selector in Listing 11.8 displays another pattern (based on a different radial gradient) whenever users hover with their mouse over the HTML5 <canvas> element. The second selector in Listing 11.8 renders a colorful pattern (also based on a radial gradient) as a background rectangle for the HTML5 <canvas> element.

Incidentally, HTML5 Canvas also supports a clip() method that enables you to “clip” JPG files in various ways. Moreover, you can perform compositing effects, and you can even manipulate the individual pixels of a JPG file. Search the Internet for articles that describe the technical details of these effects.

Figure 11.6 displays a JPG file with two radial gradient background effects, in landscape mode taken on a Nexus 7 tablet with Android Jelly Bean.

[image: image]

FIGURE 11.6 Canvas radial JPG on a Nexus 7 tablet with Android Jelly Bean.

REPEATING AN IMAGE ON CANVAS WITH PATTERNS



HTML5 Canvas provides the method createPattern(image, type) that enables you to render a set of images according to a pattern type, whose values can be repeat, repeat—x, repeat-y, and no-repeat. An example of the syntax (and also how to use it) looks like this:

[image: image]

Listing 11.8 displays the contents of RepeatingImage1.html that illustrates how to repeat a JPG image on an HTML5 <canvas> element.

[image: image]

[image: image]

Listing 11.8 contains the following line of code that invokes the JavaScript init() method when this Web page is loaded into a browser:

[image: image]

The init() method finds an HTML5 <canvas> element in the Web page, and for simplicity, no error checking is performed (which can be handled by using code from previous examples).

The init() method also initializes a JavaScript variable img that references a JPG file, and then adds an event listener that executes the JavaScript function modImage(), as shown here:

[image: image]

Finally, the modImage() method invokes the Canvas method createPat-tern() with the parameter repeat in order to create a rectangular grid of images that is based on one PNG file (which is BlueBall1.png in this example), as shown here:

[image: image]

Figure 11.7 displays RepeatingImage1.html in Listing 11.8 in landscape mode on a Chrome browser on a Macbook.

[image: image]

FIGURE 11.7 Repeating JPG on a Chrome browser on a Macbook.

HTML5 CANVAS TRANSFORMS AND SAVING STATE



HTML5 Canvas enables you to rotate, scale, shear, or translate (which shifts horizontally and/or vertically) 2D shapes and text strings with the following methods:

[image: image]

One thing to keep in mind is that you specify the transforms that you want to apply (along with setting attributes values) before actually rendering a graphics shape in your HTML5 Web pages.

The following code snippets illustrate sample values that you can use in the preceding Canvas methods, where context is a JavaScript variable that references the context of an HTML5 <canvas> element:

[image: image]

The rotate() method in the preceding code block references the JavaScript constant Math.PI whose value equals PI radians. In case you have forgotten, PI radians equal 180 degrees, so 2*PI radians is 360 degrees, and PI/2 radians is 90 degrees. Hence, Math.Pi/6 radians (or 30*Math.Pi/180) is the same as 30 degrees. You won’t need to know anything more about radians, but feel free to perform an Internet search if you want to read some tutorials that provide additional examples.

Two additional APIs in HTML5 Canvas are save() and restore(), which enable you to save the current state of a Canvas, make some changes, and then restore the original state of the Canvas. You can save (and later restore) a Canvas state after having applied any of the transformations listed in this section, and also after having specified values for shadow-related attributes (among others). You can invoke the save() and restore() methods multiple times on a Canvas state, which makes these two methods very useful for game-related Web pages. We will not use these two methods in any code samples in this chapter, but you can perform an Internet search to read tutorials and also find code samples.

Listing 11.9 displays the contents of JQMCanvasTransforms1.html that illustrates how to apply four HTML5 Canvas transforms to a text string.

Listing 11.9 JQMCanvasTransforms1.html
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Listing 11.9 contains the usual initialization code that you’ve seen in the other examples in this chapter, and the attributes for rendering the text strings are set in this code block:

[image: image]

You have already seen examples of the first five attributes, and as you would expect, the font attribute enables you to set the font family and the font size.

The redraw() JavaScript function renders the string “Hello World,” and then repeats it three more times after applying a transform to this text string.

Figure 11.8 displays the result of rendering JQMCanvasTransforms1.html in Listing 11.8, which displays four text strings in a landscape-mode screen-shot on an iPad 3.

[image: image]

FIGURE 11.8 Rendering text with transforms on an iPad 3.

Experiment with the transformations in this section by applying them to 2D shapes from earlier code samples in this chapter.

JCANVAS: A JQUERY PLUGIN FOR HTML5 CANVAS



The jCanvas jQuery plugin enables you to use jQuery syntax in order to specify 2D shapes that are rendered in an HTML5 <canvas> element, and its homepage is here:

http://calebevans.me/projects/jcanvas/

Listing 11.10 displays the contents of JCanvasSamples1.html that illustrates how to render several 2D shapes using jCanvas.

Listing 11.10 JCanvasSamples1.html
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[image: image]

The code in Listing 11.10 is straightforward and intuitive, so we’ll simply summarize its contents. The code for rendering an ellipse and a rectangle maps almost directly to the corresponding HTML5 Canvas code that you saw in previous examples in this chapter. The code block for rendering a polygon is concise and intuitive, and definitely less effort than the set of lineTo() methods that are required in order to render a polygon in HTML5 Canvas. Finally, the code for rendering a quadratic or a cubic Bezier curve uses a notation that distinguishes endpoints from control points, and it is comparable to the corresponding code in HTML5 Canvas.

Figure 11.9 displays the result of rendering JCanvasSamples1.html Listing 11.10 in landscape mode on an iPad 3.

[image: image]

FIGURE 11.9 A jQuery Canvas plugin on an iPad 3.

You can also use jQuery Mobile with HTML5 Canvas, as shown in the code sample in the next section.

HTML5 CANVAS WITH CSS3 AND JQUERY MOBILE



Now that you understand how to render 2D shapes in HTML5 Canvas, this section contains a code sample that shows you how to combine jQuery Mobile, HTML5 Canvas, and the dynamic creation of HTML <div> elements whenever users tap inside the HTML5 <canvas> element in this Web page.

Keep in mind that although the graphics effects are not necessarily relevant to your requirements, this code sample does illustrate how to handle dynamic creation of elements and also tap events in jQuery Mobile, which are handled differently from tap events in jQuery.

Listing 11.11 displays the contents of the HTML5 Web page JQMCanvas1.html, followed by Listing 11.12 that displays the contents of the CSS stylesheet JQMCanvas1.css whose CSS3 selectors are applied to elements in the HTML5 Web page JQMCanvas1.html.

Listing 11.11 JQMCanvas1.html
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Listing 11.11 is an HTML5 Web page that contains a single jQuery Mobile page view. After initializing some JavaScript variables, Listing 11.11 contains the definition of the JavaScript variables gradient1, gradient2, gradient3, and gradient4, each of which contains the definition of a WebKit-based radial gradient.

When users tap on the <canvas> element whose id has value MyCanvas, the code adds a new rectangle at the location of the tap event, and then the <canvas> element slowly disappears, as shown here:
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Keep in mind that you must use the vmousedown event because a tap event in jQuery Mobile does not provide you with the coordinates of the location of the tap event. You also need to use the value of window.devicePixelRatio in the calculations for the location of the tap event.

When users tap on the <canvas> element whose id has value tapinside, the hidden <canvas> element is displayed again, along with any rectangles that were previously rendered via the fillRect() method.

When users tap on the <canvas> element whose id value is CanvasPar-ent, the code first uses conditional logic to determine which radial gradient to select and assign to the JavaScript variable currentBG.

Next, a new HTML <div> element is dynamically created at the location of the tap event and then appended to the CanvasParent element, as shown here:

[image: image]

Notice that the position property is set to absolute in the preceding code block, which means that this dynamically created <div> element will remain visible whenever the MyCanvas element slowly fades from view, but all the rectangles that are rendered using the fillRect() method will also slowly disappear.

Finally, whenever users click on any of the bottom four <div> elements that are rendered with radial gradients, the code will cause them to disappear “out of sequence,” and the remaining visible elements will be shifted accordingly.

Listing 11.12 JQMCanvas1.css
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Listing 11.11 contains four selectors that correspond to the HTML <div> elements with id values radial1, radial2, radial3, and radial4 in JQMCanvas1.html. Since each of these selectors defines WebKit-based radial gradients that you have already seen in earlier examples in this book, we won’t discuss the details of those gradients.

Figure 11.10 displays the result of rendering JQMCanvas1.html in Listing 11.11 in landscape mode on a Nexus 7 tablet with Android Jelly Bean.

[image: image]

FIGURE 11.10 A jQuery Mobile application on a Nexus 7 tablet with Android Jelly Bean.

OTHER HTML5 CANVAS TOPICS



There are other interesting things that you can do with HTML5 Canvas, and some of the toolkits are briefly described here.

The K3D toolkit (created by Kevin Roast) enables you to create 3D Effects in HTML5 Canvas with JavaScript. This toolkit does not require We-bGL, and you can download it here:

https://launchpad.net/canva.sh3d/+download

Some interesting demos are shown here:

http://kevs3d.co.uk/dev/canvask3d/k3d_test.html

Canvas3D is another toolkit for rendering 3D shapes in HTML5 Canvas, and its homepage is here:

http://www.cs.cornell.edu/zeno/projects/Canvas3D/

Appendix D discusses the JavaScript toolkit Three.js that provides a layer of abstraction over WebGL. Since Three.js provides support for three ren-derers, one of which is a Canvas renderer, it’s relevant for this chapter as well:

https://github.com/mrdoob/three.js/

You can find more 3D effects with downloadable code here:

http://msdn.microsoft.com/en-us/library/hh535759(v=vs.85).aspx

You can convert audio files to HTML5 Canvas graphics, and the code samples on the following Web site (which only work in Firefox) create some interesting graphics effects based on various audio files:

http://js.do/

A good tutorial for HTML5 Canvas Drag and Drop (and other effects) is here:

http://www.html5canvastutorials.com/labs/html5-canvas-drag-and-drop-resize-and-invert-images/

An example of creating thumbnails with HTML5 Canvas is here:

https://hacks.mozilla.org/2012/02/creating-thumbnails-with-drag-and-drop-and-html5-canvas/

If you are interested in animating sprites in HTML Canvas, a nice article is here:

http://www.codeproject.com/Articles/271509/HTML5-Gaming-How-to-Animate-Sprites-in-Canvas-with

OTHER HTML5 CANVAS TOOLKITS



There are several very good JavaScript toolkits available that provide a later of abstraction on top of HTML5 Canvas. Appendix C on the DVD discusses some of these JavaScript toolkits, including Easel.js, Fabric, js, and Paper. j s.

[image: image]

In addition to the code samples that are available on the respective home pages of these toolkits, you might enjoy the contents of following open source project that uses Easel.js to create graphics code samples:

http://code.google.com/p/easeljs-graphics

SUMMARY



This chapter introduced you to HTML5 Canvas and showed you examples of creating 2D shapes with the HTML5 <canvas> element. You also learned how to combine HTML5 Canvas with jQuery custom code so that you can manipulate HTML5 Web pages with Canvas-based 2D shapes. In particular, you learned how to do the following in HTML5 Canvas:

•  Render line segments, rectangles, and circles

•  Create linear and radial gradients

•  Create Bezier curves

•  Display JPG files

•  Use jCanvas (a jQuery plugin for Canvas)

•  Combine HMTL5 Canvas with CSS3

•  Combine HTML5 Canvas with jQuery Mobile

Now that you understand how to use various HTML5 Canvas APIs, you are ready for the next chapter, which uses many of the concepts from this chapter to render various charts and graphs using HTML5 Canvas.


CHAPTER 12

CHARTS AND GRAPHS IN HTML5 CANVAS

HTML5 Canvas enables you to create charts and graphs using some of the Canvas APIs that you saw in Chapter 11, including Canvas-based linear and radial gradients and CSS3 stylesheets with gradient effects. The code samples in this chapter illustrate how to write custom code for charts and graphs, and they rely heavily on the concepts introduced in Chapter 11, so you can refer to that chapter when you encounter HTML5 Canvas APIs that are unfamiliar to you.

This chapter starts with an example of rendering a bar chart in HTML5 Canvas using gradient effects, followed by an example of an HTML5 Web page with a mouse-enabled bar chart. In the second half of this chapter, you will learn how to render line graphs, area graphs, pie charts, and a three-dimensional bar chart. The final example in this chapter shows you an HTML5 Web page that receives data that is sent periodically from a WebSockets server, which is used to update and then render a 2D bar chart. Note that this example requires a basic understanding of WebSockets, which is covered in Chapter 10.

There are several useful points to keep in mind as you read the code samples. First, the samples in this chapter vary between two and four pages, but the level of complexity is very similar in all of them. Second, the code samples usually contain one block of code to render the bar chart or line graph (or pie chart), a second block of code that renders horizontal and vertical axes, and a third block of code that renders text or handles mouse-related events. Third, the code block that performs the rendering of the chart or graph is almost always the shortest section of a code sample; in addition, this is the section of code that typically changes the most between different code listings. As a simple suggestion: you can always “comment out” the code that renders axes and labels so that you can concentrate on the code that renders the chart or graph (but obviously doing so makes the visual effect less appealing).

Although it’s conceptually easy to understand charts and graphs, the code for rendering them can be lengthy and somewhat tedious (“the devil is in the details”). Consequently, you might decide to use open source projects instead of creating your own custom charts and graphs. However, after you finish reading this chapter you will be in a better position to understand third party toolkits, you might also be equipped to modify external code samples in order to fit your specific requirements.

As a final point, you might be surprised to discover that you only need three HTML5 Canvas APIs for this chapter: the fillRect() method renders rectangles for the bar charts; the lineTo() method renders line segments in the line graphs as well as trapezoids in the area graphs; and the arc() method renders each wedge in the pie charts. In addition, approximately half of the code samples use CSS3 stylesheets whose selectors are similar to the code samples that are discussed in Chapters 2 and 3.

RENDERING GRADIENT BAR CHARTS



You can render a bar chart in HTML5 Canvas with a gradient effect by adding a linear gradient or a radial gradient (whose syntax you learned in Chapter 11), which can create a much richer visual effect than using standard colors for the bar chart.

The HTML page BarChart2LG1.html in Listing 12.1 illustrates how to render a bar chart with linear gradient shading. The complete source code for the CSS3 stylesheet CSS32Background2.css that is referenced in Listing 12.1 is available on the DVD.
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Listing 12.1 BarChart2LG1.html
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Listing 12.1 contains one loop for initializing the randomly generated heights of the bar chart elements, followed by another loop that renders those bar chart elements with a linear gradient consisting of four color stops.

The variable barHeight is used for the height of each rectangle, and it is assigned an integer-based value of a randomly generated number. A simple conditional ensures that the bar height is always at least equal to a minimum value. The x-coordinate of the upper-left vertex for the current bar element is assigned to the variable currentX and the variable currentY is assigned a value that will be used in the computation of the y-coordinate of this same vertex.

The width and height of each rectangle are assigned the values of bar-Width and barHeight, respectively, and each rectangle is rendered with a linear gradient. Since the bar heights are based on randomly generated numbers, the chart will change each time that you refresh the display. You can use the code in this example as a starting point from which you can add more details, such as labels for the horizontal and vertical axes.

Figure 12.1 renders a bar chart with linear gradient shading, in a landscape-mode screenshot taken on an Asus Prime tablet with Android ICS.
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FIGURE 12.1 HTML5 Canvas bar chart on an Asus Prime tablet with Android ICS.

MOUSE-ENABLED BAR CHART



HTML5 Canvas supports all the mouse-related events that have worked with in earlier versions of HTML, and those mouse events can be processed in JavaScript functions.

Listing 12.2 displays the contents of the HTML page MouseBarChart2LG1.html that illustrates how to handle mouse click events in an HTML5  <canvas> element.

Listing 12.2 MouseBarChart2LG1.html
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Listing 12.2 renders a bar chart with code that is similar to earlier examples in this chapter. The key difference in this code sample involves the additional attributes in the HTML5  <canvas> element, as shown here:

[image: image]

Whenever users click inside the HTML5  <canvas> element, the JavaScript function drawBarChart() is invoked, which refreshes the bar chart. Whenever users move their mouse, the drawBarText() method is invoked, which checks whether or not users have clicked inside the bar chart by means of the following code fragment:

[image: image]

Note that the preceding code only checks if the x-coordinate of a mouse click is inside one of the bar elements of the bar chart; if you want ensure that the y-coordinate is also inside a bar chart, you need additional conditional logic in the code.

Figure 12.2 displays a bar chart that displays bar-related information as users move their mouse around the screen, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE 12.2 Mouse-enabled bar chart on an Asus Prime Android ICS 10” tablet.

RENDERING 3D BAR CHARTS



In Chapter 4, you saw how to render a cube in HTML5 Canvas by rendering the top face (a parallelogram), the front face (a rectangle), and the right face (a parallelogram) of the cube. The same technique is used in this section in order to render each “bar element” in the bar chart.

The HTML page BarChart13D1Mouse.html in Listing 12.3 illustrates how to render a mouse-enabled bar chart with a three-dimensional effect.

Listing 12.3 BarChart13D1Mouse1.html
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Listing 12.3 extends the functionality of the code in Listing 12.2 by adding two parallelograms to each bar element of the bar chart: one is above the bar element (which is a rectangle) and one is to the right of the bar element, thereby creating a three-dimensional effect. Listing 12.3 contains code for creating the front “face” of the bar elements and for rendering the horizontal and vertical axes, which is the same as the code in Listing 12.2.

The main loop in Listing 12.3 creates a linear gradient (with four stop colors) that is used for rendering the top, front, and right face of each bar element in the bar chart.

Figure 12.3 displays a three-dimensional bar chart in which the height of individual bar elements is highlighted when users move their mouse over the bar elements, in a landscape-mode screenshot on a Nexus 7 tablet with Android Jelly Bean.
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FIGURE 12.3 Mouse-enabled 3D bar chart on a Nexus 7 tablet with Android Jelly Bean.

RENDERING MULTIPLE LINE GRAPHS



In the previous section, you learned how to render a simple line graph, and in this section you will see how to render multiple line graphs in the same HTML page.

Listing 12.4 displays the contents of the HTML page MultiLineGraphs2.html that illustrates how to render a set of line graphs.

Listing 12.4 MultiLineGraphs2.html
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The JavaScript function drawGraph() in Listing 12.4 is invoked when the HTML5 Web page is loaded, and this function consists of three distinct loops. The first loop calculates the vertices for three distinct line graphs and stores the calculated values in the arrays barHeights, barHeights2, and barHeights3, respectively.

Next, a new array is created that references the vertices of the three line graphs using the following code:

[image: image]

Now that the line graph arrays have been initialized, we can proceed with rendering the three line graphs. This is accomplished by nested loop, where the outer loop iterates through the elements of the array multiLines, and the inner loop renders one line graph, as shown here in high-level form:

[image: image]

Figure 12.4 renders a set of line graphs based on the code and data values in Listing 12.5, in a landscape-mode screenshot on a Nexus 7 tablet with Android Jelly Bean.
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FIGURE 12.4 Canvas multiple line graphs on a Nexus 7 tablet with Android Jelly Bean.

RENDERING AREA GRAPHS



A bar chart consists of contiguous rectangles, whereas an area graph consists of a set of contiguous trapezoids that “sit” on the same horizontal line segment (which is often the horizontal axis for the graph). Since rectangles have two pairs of parallel sides whereas trapezoids have only one pair of parallel sides, bar charts and area graphs are programmatically similar. However, we will render an area graph by rendering line segments via the moveTo() method.

The HTML page AreaGraph2.html contains four pages of code that is similar to code that you saw in the HTML5 page MultiLineGraphs2.html. Consequently, Listing 12.5 displays only the function drawElements() that contains a new section of code. You can find the entire code listing on the DVD.
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Listing 12.5 AreaGraph2.html
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The JavaScript function drawGraph() in Listing 12.5 is invoked when the HTML5 page is loaded, and this function consists of three distinct loops (which is similar to previous examples in this chapter). The first loop calculates the vertices of the line segments that represent the “top” of the contiguous trapezoids. The second loop uses the values of the vertices in order to construct each trapezoid. The final loop renders a set of circles on the end points of the line segments.

Figure 12.5 renders an area graph based on the code and data values in Listing 12.5, in a landscape-mode screenshot on a Nexus 7 tablet with Android Jelly Bean.
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FIGURE 12.5 Canvas area graph on a Nexus 7 tablet with Android Jelly Bean.

RENDERING PIE CHARTS



Pie charts are very popular for representing data in a graphical manner, and you often see presentations rendering a set of data in a pie chart as well as a bar chart.

The HTML5 page PieChart1.html in Listing 12.6 contains the code that renders a pie chart.

Listing 12.6 PieChart1.html
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The JavaScript function drawGraph() in Listing 12.6 is executed when this HTML5 Web page is loaded in a browser. This function uses the random() function in order to initialize the array wedgeAngles with values for a set of angles (measured in degrees).

The second loop uses the HTML5 Canvas arc() method with the values in the wedgeAngles array in order to render the pie chart. Note that the angle span of the “wedges” changes in a random fashion whenever users reload this HTML Web page. The second loop uses the loop variable as an index into the array fillColors to select a standard color for rendering each wedge of the pie chart.

In addition, each wedge is rendered with a shadow effect with the following code block:

[image: image]

Figure 12.6 displays a pie chart based on the code and the data values in Listing 12.6, in a landscape-mode screenshot on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 12.6 Canvas pie chart on an Asus Prime tablet with Android ICS.

RENDERING MULTIPLE CHARTS AND GRAPHS
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Now that you have completed this chapter, you know techniques that can be used to create many types of charts and graphs, and also how to add custom modifications. The example in this section is based on the code for a bar chart, line graph, and pie chart that you have seen in previous examples. Since the code is virtually the same it is not covered, but you can find the entire listing on the DVD.
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Figure 12.7 displays a bar chart, a line graph, and a pie chart based on the code in the HTML5 page BarChart2LG1Line1Pie1.html and the CSS3 stylesheet BarChart2LG1Line1Pie1.css (both of which are on the DVD), in a landscape-mode screenshot taken from an Android application running on an Asus Prime tablet with Android ICS.
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FIGURE 12.7 Canvas bar, line, pie chart on an Asus Prime tablet with Android ICS.

BAR CHARTS WITH HTML5 CANVAS AND JQUERY MOBILE



The previous example showed you how to render a bar chart, line graph, and a pie chart using HTML5 Canvas, and this section shows you how to render a bar chart using jQuery Mobile.
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Listing 12.7 displays the contents of the HTML5 page JQMBarChart1.html, and the CSS stylesheet JQMCanvas1.css is available on the DVD.

Listing 12.7 JQMBarChart1.html
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Almost all the code in Listing 12.7 is already familiar to you: the code for the bar chart is almost identical to a code sample in Chapter 11, and the jQuery Mobile code consists of a single page view that contains “header,” “content,” and “footer”  <div> elements.

The bar chart is rendered in an HTML  <div> element (whose parent is the jQuery Mobile “content”  <div> element) whose id value is chartholder.

An HTML5  <canvas> element with an id value of mainCanvas is created by dynamically constructing a string that specifies an HTML5  <canvas> element with its id value, width, and height, as shown here:

[image: image]

The HTML5  <canvas> element is then appended to the chartholder element with this code snippet:
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When users resize their browser, the chartholder element is resized by invoking the resizeCanvas() during the resize event, as shown here:

[image: image]

The new width and height of the resized  <canvas> element are calculated as follows:
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Now you can combine jQuery Mobile with the other charts and graphs that you saw in Chapter 11 in order to create chart-based jQuery Mobile applications. A good example of an “exploding” pie chart (with downloadable code) that uses jQuery is here:

http://www.elated.com/articles/snazzy-animated-pie-chart-html5-jquery/

Figure 12.8 displays a bar chart with jQuery Mobile in landscape mode on an Asus Prime tablet with Android ICS.
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FIGURE 12.8 JQuery Mobile bar chart on an Asus Prime tablet with Android ICS.

UPDATING HTML5 CANVAS BAR CHARTS WITH A WEBSOCKET SERVER



Chapter 11 showed you how to create various chart and graphs, and the previous section showed you how to use jQuery Mobile so that you can display a bar chart on a mobile device. In this section, you will learn how to dynamically update and render a bar chart on a client browser with data that is periodically “pushed” from a WebSockets server. Recall that Chapter 10 contains a section regarding WebSockets, and you can review the information in that section to help you understand the code in this section.

The code sample in this section consists of three files: the HTML5 Web page JQWSBarChart1.html, for rendering the bar chart; the Python script echo_wsh.py (using Python 2.7.1) that sends data to the client browser; and the shell script run.sh that launches the WebSockets server.
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Listing 12.8 displays a portion of the contents of JQWSBarChart1.html that illustrates how to receive data from a WebSockets server and refresh a bar chart with that data in HTML5 Canvas. Note that the code for the bar chart has been omitted for brevity, but the complete listing is available on the DVD.

Listing 12.8 JQWSBarChart1.html

[image: image]
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One point to keep in mind is that some other browsers may implement older versions of the WebSockets protocol. In this example, Chrome 19 implements the current WebSockets protocol that is available in late 2012.

The  <body> element in Listing 12.8 invokes the function initialGraph() that performs some initialization and then invokes the function getWebSocketData() to get the bar chart data (if the HTML5  <canvas> element exists in the Web page), as shown here:

[image: image]

Next, the function getWebSocketData() implements the standard callback functions in JavaScript, including the onmessage function, which gets the data from the WebSockets server and passes the data to the setupBarChart() function for rendering the bar chart, as shown here:

[image: image]

As you know, the code samples in this book render correctly in WebKit-based browsers, and in some cases the code samples work in other browsers. One exception is the code snippet shown in bold in the previous code block, which will not work in most versions of Firefox; however, it’s possible that future versions of Firefox will support this code.

The setupBarChart() JavaScript function accepts a string parameter that consists of a space-delimited set of values for the bar heights of the bar chart, which is used to populate a JavaScript array with those bar heights, as shown here:

[image: image]

The rendering of the bar chart is handled by the JavaScript function drawGraph2(), which is not shown in Listing 12.8.

The other part to consider is the code on the WebSockets server that returns the data values for the bar chart. The data is retrieved with the following code snippet that is contained in the getWebSocketData() function, as shown here:

[image: image]

Now let’s turn our attention to the server-side code. Before delving into the details of the code, you need to download pywebsocket, which is here:

https://code.google.com/p/pywebsocket/

Now let’s examine the relevant portion of the Python script echo_wsh.py that sends data from the WebSockets server to the client (via port 9998), whose contents are displayed in Listing 12.9.

Listing 12.9 echo_wsh.py
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The code shown in bold in Listing 12.14 is the code that creates a string containing a randomly generated set of integers that represent the ten bar heights of a bar chart:

[image: image]

After the string of concatenated bar heights has been created, it is sent to the client with the following code snippet:

request.ws_stream.send_message(randomValues, binary=False)

The third file that we need is a simple Bourne shell script run.sh that launches the WebSockets server on port 9998.

Listing 12.10 run.sh
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Listing 12.10 is straightforward: it sets two shell script variables and then launches the Python script standalone.py located in the mod_pywebsocket subdirectory, specifying port 9998 and also the example subdirectory of $CURRDIR, which is the parent directory of the Python script echo_wsh.py in Listing 12.9.

Open a command shell, navigate to the subdirectory pywebsocket/src, and launch the shell script in Listing 12.10 as follows:

[image: image]

Listing 12.9 contains a copyright notice that is required for displaying the contents of this Python script. The new section of code (displayed in bold in Listing 12.14) is shown here:

[image: image]

Figure 12.9 displays a very colorful bar chart and also the data that is returned from a server, which specifies the height of each bar element in the graph.

[image: image]

FIGURE 12.9 A bar chart using HTML5 WebSockets.

If you prefer using open source toolkits for handling the various WebSockets details for multiple browsers, there are also jQuery plugins available that use jQuery as a layer of abstraction on top of WebSockets (and provide support for multiple browsers, such as the one that is here):

https://code.google.com/p/jquery-graceful-websocket/

This jQuery plugin provides fallback support for Ajax if WebSockets is unavailable, along with options to override the default options.

AN INTEGRATED EXAMPLE WITH HTML5 CANVAS, CSS3, AND SVG



Now that you have seen how to create charts and graphs, how to create CSS3 graphics effects (Chapters 2, 3, and 4), and how to use SVG (Chapter 4), you are ready to read the code in this section. Since the code for the line graph, the bar chart, and the pie chart is very similar to previous code samples, that code will not be repeated here, but the complete code listings are available on the DVD.
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The code sample in this section is comprised of the following files:

[image: image]

Listing 12.11 displays a portion of the code in MouseCSS3SVGCanvas1.html that shows you how to send data to the associated SVG document in Listing 12.12.

Listing 12.11 MouseCSS3SVGCanvas1.html

[image: image]

Listing 12.11 contains the JavaScript function renderSVGPieChartInit() that obtains a reference to the SVG document in Listing 12.11 so that data can be sent to the appropriate JavaScript function in order to update the values for the “slices” in its pie chart. The data for the pie chart slices is contained in the JavaScript array pieAngles whose values are calculated in the JavaScript function randomPieValues() that is located elsewhere in the code.

The rendering of the bar chart and the pie chart is performed using code that you have already seen in previous code samples, so that code is omitted.

Listing 12.12 MouseCSS3EllipticPieChartSVG1.svg

[image: image]

Listing 12.12 shows you the code that obtains a reference to the element whose id attribute has value gc, which is where the graphics is rendered. Because the JavaScript code is essentially the same as a previous example in this chapter, that code is omitted.

Listing 12.13 MouseCSS3SVGCanvas1.svg
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Listing 12.13 contains an SVG document with “static” data, in the sense that the same bar chart is rendered whenever users render the HTML Web page. As you can see, Listing 12.13 does not contain any JavaScript code, and this functionality is included so that you know how to render read-only data that is specified in an SVG document.

Listing 12.14 CSS3Background1.css

[image: image]

Listing 12.14 contains some straightforward definitions of CSS selectors that you have seen in earlier examples and in the CSS3-related chapters of this book.

Listing 12.15 MouseCSS3SVGCanvas1.css
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Listing 12.15 contains familiar CSS3 selectors that enable you to render text in three columns. This CSS code is useful when you want to create column-based styling to an HTML document that contains primarily (or exclusively) text.

Don’t forget that you can also add CSS3 Media Queries to Listing 12.15 in order to change the number of columns based on the dimensions of the screen, or whether a mobile device is in portrait mode or landscape mode.

Figure 12.10 displays a bar chart, a line graph, and a pie chart that are rendered when you launch Listing 12.11 in a Safari browser.

[image: image]

FIGURE 12.10 Charts using HTML5 Canvas, CSS3, and SVG.

THIRD PARTY CHART LIBRARIES



If you prefer not to create custom charts and graphs, you can use existing libraries for rendering charts and graphs as an alternative to creating your own charts and graphs. One advantage of using existing libraries is the fact that you do not need to be responsible for bug fixes, and you can avail yourself of upgrades containing new features or enhancements to those libraries.

You can also find third party chart libraries that use jQuery, and several are discussed here:

http://www.1stwebdesigner.com/css/top-jquery-chart-libraries-interactive-charts/

You might also be interested in using the jqPlot chart library, which is a jQuery plugin whose homepage is here:

http://www.jqplot.com/

jqPlot provides “hooks” for adding your own custom event handlers and for creating new plot types. Moreover, jqPlot has been tested on Safari, Firefox, IE, and Opera, and you can even use jqPlot on tablets. Some live jqPlot samples are available online here:

http://www.jqplot.com/tests/

If you prefer to use SVG instead of HTML5 Canvas, another toolkit is the SVG Google Charts API. You can see some code samples that use this toolkit here:

http://www.netmagazine.com/tutorials/create-beautiful-data-visualisations-svg-google-charts-api

The jQuery Visualize plugin uses Progressive Enhancement (and also provides support for ARIA) to render charts and graphs. A set of detailed code samples and download information are available here:

http://www.filamentgroup.com/lab/update_to_jquery_visualize_accessible_charts_with_html5_from_designing_with/

Finally, you can also perform an Internet search to find various open source packages as well as commercial products that provide charts and graphs. The decision will depend on your budget and the functionality that you need for your Web pages.

SUMMARY



This chapter showed you how to create charts and graphs with linear gradients defined in HTML5 Canvas and also linear gradients defined in CSS3 selectors. You learned how to render the following:

•  Bar charts with gradient shading

•  3D mouse-enabled bar charts

•  Simple line graphs and multi-line graphs

•  Area graphs

•  Pie charts
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The next chapter shows you how to create Android hybrid mobile applications that render HTML5 Web pages. If you are unfamiliar with Android, an Appendix on the DVD contains an overview of various aspects of writing Android applications.


CHAPTER 13

HTML5 MOBILE APPS ON ANDROID, IOS, AND TIZEN

This chapter shows you how to create HTML5-based hybrid mobile applications for Android, iOS, and Tizen. The code samples in this chapter contain HTML5 and various combinations of HTML5, CSS3, SVG, and jQuery or jQuery Mobile.

The first part of this chapter provides an overview of how to develop hybrid Android applications. The code samples in this section use the same code that you have seen in earlier chapters, and they show you how to create the hybrid Android mobile applications that will enable you to create the same screenshots. If you feel ambitious, you can create Android-based mobile applications for all the code samples in this book!

The second part of this chapter contains Android-based code samples that show you how to combine native Android applications with CSS3, SVG, HTML5 Canvas, and jQuery Mobile. This section contains an example of rendering a mouse-enabled multi-line graph whose values can be updated whenever users click on the button that is rendered underneath the line graph. Keep in mind that the discussion following the code samples moves quickly because the HTML Web pages contain simple markup, the CSS3 selectors contain code that you have seen in earlier chapters, and the SVG shapes are discussed in detail in Appendix A.

The third part of this chapter provides a quick overview of Apache Cordova, formerly known as PhoneGap, which is a popular cross-platform toolkit for developing mobile applications. In 2011, Adobe acquired Nitobi, the company that created PhoneGap, and shortly thereafter Adobe open sourced PhoneGap. This section explains what PhoneGap can do, and also some toolkits that you can use with PhoneGap. You will learn how to create a PhoneGap-based Android application that renders CSS3-based animation effects, and you can deploy this mobile application to Android-based mobile devices that support Android ICS or higher.

The final part of this chapter shows you some of the functionality of Xcode 4.3, and you will see the steps for creating a “Hello World” mobile application for iOS devices. You will also learn how to create hybrid iOS-based mobile applications using the PhoneGap plugin for Xcode.

As you will see in this chapter, PhoneGap allows you to create mobile applications using HTML, CSS, and JavaScript, and you can deploy those mobile applications to numerous platforms, including Android, iOS, BlackBerry and Windows Mobile. You can also create mobile applications that combine PhoneGap with Sencha Touch (another popular framework), but due to space limitations, Sencha Touch is not discussed in this chapter.

If you are unfamiliar with any of the mobile platforms in this chapter, you can still work through the examples because they consist of HTML5-based code, and the sequence of steps for creating HTML5-based mobile applications on a mobile platform is essentially independent of the actual code.

Incidentally, if you want to understand the Android-specific functionality, you can read or skim the contents of Appendix B that contains information about the structure of Android projects, Android Activitys, and Android Intents. This Appendix also shows you how to create a “Hello World” Android application (using Android instead of HTML5) and then deploy the application to an Android device.

HTML5/CSS3 AND ANDROID APPLICATIONS



If you are unfamiliar with Android, you can read the Appendix for this book, which contains a concise overview of the Android-specific concepts in the code samples in this chapter. You can refer to the appropriate section whenever you encounter an Android concept that is not clear to you.

The code sample in this section shows you how to launch an HTML5 web page (which also references a CSS3 stylesheet) inside an Android application. The key idea consists of three steps:

1.  Modify the Android Activity class to instantiate an Android WebView class, along with some JavaScript-related settings.

2.  Reference an HTML5 Web page that is in the assets/www subdirectory of the Android project.

3.  Copy the HTML5 Web page, CSS stylesheets, and JavaScript files into the assets/www subdirectory of the Android project.

In Step 3 above, you will probably create a hierarchical set of directories that contain files that are of the same type (HTML, CSS, or JavaScript), in much the same way that you organize your files in a Web application.

Now launch Eclipse and create an Android project called AndroidCSS3, making sure that you select Android version 3.1 or higher, which is necessary in order to render CSS3-based effects.

After you have created the project, let’s take a look at four files that contain the custom code for this Android mobile application. Listing 13.1, 13.2, 13.3, and 13.4 display the contents of the project files main.xml, AndroidCSS3. html, AndroidCSS3.css, and AndroidCSS3Activity.java.

Listing 13.1 main.xml
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Listing 13.1 specifies a LinearLayout that contains an Android WebView that will occupy the entire screen of the mobile device. This is the behavior that we want to see, because Android default browser is rendered inside the Android WebView.

Listing 13.2 AndroidCSS3.html
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Listing 13.2 is a straightforward HTML Web page that references a CSS stylesheet (displayed in Listing 13.3), along with an HTML <div> element (whose id attribute has value outer) that serves as a “container” for four more HTML <div> elements.

Listing 13.3 AndroidCSS3.css
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[image: image]

[image: image]

Listing 13.3 contains a CSS selector for styling the HTML <div> element whose id has value outer, followed by four CSS selectors radial1, radial2, radial3, and radial4 that are applied to the corresponding HTML <div> elements in Listing 13.2. The contents of these selectors ought to be very familiar (you can review the material for CSS3 gradients in an earlier chapter), so we will not cover their contents in this section.

Listing 13.4 AndroidCSS3Activity.java
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Listing 13.4 defines a Java class AndroidCSS3Activity that extends the standard Android Activity class. This class contains the onCreate() method that “points” to the XML document main.xml (displayed in Listing 13.2) so that we can get a reference to its WebView child element via R.id.webview (which is the reference to the WebView element in Listing 13.2), as shown here:

[image: image]

Next, the webSettings instance of the WebSettings class enables us to set various properties, as shown in the commented lines of code in Listing 13.4.

The final line of code loads the contents of the HTML Web page AndroidCSS3.html (which is in the assets/www subdirectory), as shown here:

webview.loadUrl(“file:///android_asset/AndroidCSS3.html”);

Figure 13.1 displays a CSS3-based Android application on an Asus Prime tablet with Android ICS.

[image: image]

FIGURE 13.1 A CSS3-based 3D cube on an Asus Prime tablet with Android ICS.

SVG AND ANDROID APPLICATIONS



The example in this section shows you how to create an Android mobile application that renders SVG code that is embedded in an HTML5 Web page. Now launch Eclipse and create an Android project called AndroidSVG1, making sure that you select Android version 3.1 or higher, which is necessary in order to render SVG elements.

The example in the previous section contains four custom files, whereas the Android/SVG example in this section contains two files with custom code: the HTML5 Web page AndroidSVG1.html and the Java class AndroidSVG1.java, which are displayed in Listing 13.5 and Listing 13.6, respectively.

Listing 13.5 AndroidSVG1.html
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Listing 13.5 is an HTML Web page that contains an SVG document with the definitions for an ellipse, a line segment, and two cubic Bezier curves. Appendix A contains examples of these 2D shapes (among others), and you can review the appropriate material if you need to refresh your memory.

Listing 13.6 displays the contents of the Java class AndroidSVG1Activity. java that launches the HTML5 Web page AndroidSVG1.html.

Listing 13.6 AndroidSVG1Activity.java
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Listing 13.6 is almost the same as the contents of Listing 13.4 (the Java class name is different), and once again, the final line of code loads the contents of the HTML Web page AndroidSVG1.html (which is in the assets/ www subdirectory), as shown here:

webview.loadUrl(“file:///android_asset/AndroidSVG1.html”);

Figure 13.2 displays an SVG -based Android application on an Asus Prime tablet with Android ICS.
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FIGURE 13.2 An SVG-based Android application on an Asus tablet with Android ICS.

HTML5 CANVAS AND ANDROID APPLICATIONS



In addition to rendering CSS3-based effects and SVG documents, you can also render Canvas-based 2D shapes in an Android application. Launch Eclipse and create an Android project called AndroidCanvas1, making sure that you select Android version 3.1 or higher, which is necessary in order to render SVG elements.

The example in this section contains one custom file called AndroidCan-vas1.html, which is displayed in Listing 13.7.

Listing 13.7 AndroidCanvas1.html
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Listing 13.7 contains some boilerplate HTML markup and a JavaScript function draw() that is executed when the Web page is loaded into the Android browser. The draw() function contains JavaScript code that draws a set of line segments and arcs into the HTML5 <canvas> element whose id attribute has value canvas1. You can review the code samples in Chapter 11 that have similar functionality if you don’t remember the details of the syntax of this JavaScript code.

Figure 13.3 displays a Canvas-based Android application on an Asus Prime tablet with Android ICS.
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FIGURE 13.3 A Canvas-based Android application on an Asus tablet with Android ICS.

ANDROID AND HTML5 CANVAS MULTI-LINE GRAPHS



Although Android does not have built-in support for rendering charts and graphs, you can create them using Canvas-based code that is very similar to the code in the previous section.

Launch Eclipse and create an Android project called AndroidCanvasMul-tiLine2, making sure that you select Android version 3.1 or higher. Listing 13.8 displays the contents of the HTML5 Web page AndroidCanvasMulti-Line2.html that contains JavaScript code for rendering multiple line graphs using HTML5 Canvas.

Listing 13.8 AndroidCanvasMultiLine2.html
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Since the code in Listing 13.8 is virtually identical to the multi-line graph in Chapter 12, we will not reproduce the same discussion regarding the code.

Figure 13.4 displays a Canvas-based multi-line graph Android application on a Nexus S 4G with Android ICS.

[image: image]

FIGURE 13.4 A Canvas-based multi-line graph on an Android smartphone.

ANDROID AND HTML5 CANVAS ANIMATION



This section shows you how to create an Android mobile application that renders a bouncing ball effect in HTML5 Canvas.

Launch Eclipse and create an Android project called HTML5CanvasBBall2, making sure that you select Android version 3.1 or higher. Listing 13.9 displays the contents of the HTML5 Web page HTML5CanvasBBall2.html that contains JavaScript code for creating a bouncing ball effect.

Listing 13.9 HTML5CanvasBBall2.html
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Listing 13.9 contains boilerplate HTML markup and a JavaScript function draw() that is executed when the Web page is loaded into the Android browser. The draw() function contains JavaScript code that draws a bouncing ball inside the HTML5 <canvas> element whose id attribute has value my-Canvas. This function starts by getting a reference to the HTML5 <canvas> element and then clearing the screen, as shown in this code snippet:

[image: image]

The next block of code sets some attributes for the current context, and the rendering of the bouncing ball is performed with this line of code:

[image: image]

The value of the JavaScript variables currentX and currentY represent
the location of the ball; these values are updated each time the draw() method
is executed.

The following code block ensures that the bouncing ball is always inside its bounding rectangle:
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The position of the bouncing ball is updated with the following two lines of code:

[image: image]

Finally, the draw() method is executed repeatedly via this code snippet: setInterval(draw, shortPause);

Figure 13.5 displays a Canvas-based animation effect with a bouncing ball in an Android application on an Asus Prime tablet with Android ICS.
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FIGURE 13.5 A Canvas-based bouncing ball on an Android tablet.

ANDROID APPLICATIONS WITH JQUERY MOBILE



The example in this section shows you how to create an Android mobile application with jQuery Mobile using the HTML5 Web page JQMTravelT-absl.html that is discussed in Chapter 8.

In this section, we are going to use the identical HTML Web page, so we will avoid duplicating the listing of this Web page.

Listing 13.10 displays the contents of JQMTravellTabslActivity.java that launches the HTML5 Web page JQMTravellTabsl.html.

Listing 13.10 JQMTravel1Tabs1Activity1.java
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Listing 13.10 ought to be very familiar to you. The only differences are the name of the Java class and the HTML Web page that is loaded into the Android browser, which is shown here:

[image: image]

Figure 13.6 displays a jQuery Mobile application using HTML5 on an Asus Prime tablet with Android ICS.
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FIGURE 13.6 A jQuery Mobile application on an Asus Prime tablet with Android ICS.

This concludes our discussion of how to manually create Android applications with CSS3, SVG, and HTML5 Canvas. Hopefully you have gained an appreciation of the elegant simplicity with which you can create mobile applications with pleasing visual effects.

Fortunately, there are various jQuery plugins available for iOS and Android:

http://www.jquery4u.com/mobile/10-jquery-iphone-style-plugins/

http://www.jquery4u.com/mobile/10-android-style-jquery-plugins/

The two preceding Web sites contain links to jQuery plugins that enable you to create various effects with the look and feel of iOS as well as for Android. These jQuery plugins are helpful if you want the desired functionality without writing native iOS or Android code.

The next portion of this chapter delves into PhoneGap, which is a toolkit that automatically creates the lower level “scaffolding” that you performed manually in the previous part of this chapter. You will get instructions for installing the PhoneGap plugin for Eclipse to create Android mobile applications, and later in this chapter you will also learn how to install the PhoneGap plugin for Xcode in order to create HTML5-based mobile applications for iOS mobile devices.

WHAT IS PHONEGAP?



PhoneGap is an open source device-agnostic mobile application development tool that enables you to create cross-platform mobile applications using CSS, HTML, and JavaScript. Its homepage is here:

http://phonegap.com

The PhoneGap homepage provides documentation, code samples, and a download link for the PhoneGap distribution.

PhoneGap provides support for touch events, event listeners, rendering images, database access, different file formats (XML and JSON), and Web Services. PhoneGap enables you to create HTML-based mobile application for Android, BlackBerry, iPhone, Palm, Symbian, and Windows Mobile. Note that if you want to develop iPhone applications, you must have a Macbook or some other Mac-based machine, along with other dependencies that are discussed later in this chapter.

How Does PhoneGap Work?

PhoneGap mobile applications involve a Web view that is embedded in a native “shell,” and your custom code runs in the Web view. In addition, PhoneGap provides a JavaScript API for accessing native features of a mobile device, and your code can use PhoneGap in order to access those native features. For example, PhoneGap contains JavaScript APIs for accessing Accelerometer, Camera, Compass, Contacts, Device information, Events, Geo-location, Media, Notification, and Storage.

Keep in mind that PhoneGap does not provide HTML UI elements, so if you need this functionality in your mobile applications, you can add other toolkits and frameworks, such as jQuery Mobile, Sencha Touch, or Appcel-erator.

Now that you have a basic understanding of the capabilities of PhoneGap, install the PhoneGap 2.0 (which was released as this book goes to print) for XCode and Eclipse by following the instructions here:

http://outof.me/phonegap-2-0-getting-started/

Adobe DreamWeaver CS6 supports PhoneGap, and in addition, PhoneGap is the foundation for the SalesForce Mobile SDK:

https://wiki.developerforce.com/page/Developing_Hybrid_Apps_with_the_Salesforce_Mobile_SDK?d=70130000000sgHH&RRID=314250788

In case you prefer to compile your mobile applications in the “cloud,” Adobe provides a Web site for this purpose:

https://build.phonegap.com/

Other Useful Links

There is a Google group devoted to answering questions about PhoneGap:

http://groups.google.com/group/phonegap

The PhoneGap FAQ is here:

http://wiki.phonegap.com/FAQ

You can also download the PhoneGap source code here:
 
http://github.com/sintaxi/phonegap

If you have completed the installation of the PhoneGap plugin for Eclipse, you are ready to create a PhoneGap application for Android, which is the topic of the next section.

CREATING ANDROID APPS WITH THE PHONEGAP PLUGIN



Create an Android project in Eclipse by clicking on the icon for the PhoneGap plugin and then (for the purposes of this example) specify PGJQM1 for the Project Name, check the checkbox for including the jQuery Mobile files, select the Android version that your Android device supports, and then enter com.iquarkt.phonegap as the package name.

Click the “Finish” button and after the project has been created, navigate to the  assets/www subdirectory of the newly created Android project, and you will find the following files (version numbers might be different when this book goes to print):
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There is also a generated Java file PhoneGaplActivity.java, whose contents are displayed in Listing 13.11.

The HTML page index.html is located in the assets/www subdirectory of the project, and its contents are displayed in Listing 13.12.

Listing 13.11 PhoneGap1Activity.java
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Listing 13.11 contains an onCreate() method that launches the HTML page index.html, as shown here:

super.loadUrl(“file:///android_asset/www/index.html”);

The HTML page index.html is located in the assets/www subdirectory of
the project, and its contents are displayed in Listing 13.12.

Listing 13.12 index.html
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The first portion of Listing 13.12 contains a <script> element that includes the JavaScript file phonegap.js, which defines the functions that constitute the core functionality of PhoneGap.

The second portion of Listing 13.12 displays the anchor elements that enable you to test media-related features of your phone, including accelerom-eter, geolocation, making phone calls (from inside the Android application), beep effects, vibration effects, and taking pictures with the camera on your smartphone or tablet.

Listing 13.13 displays the contents of the Javascript file main.js that contains selected portions of the JavaScript code that supports the functionality in the HTML5 Web pages index.html.

Listing 13.13 main.js
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The first part of Listing 13.13 contains the code for getting the data from the accelerometer of your Android device.

The second part of Listing 13.13 shows you the JavaScript code for taking a picture from this Android application.

Now navigate to Run > Android application in order to launch this Android project and on your Android device you will see something similar to Figure 13.8.

Figure 13.7 displays a set of menu items that enable you to access hardware-related functionality.
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FIGURE 13.7 A PhoneGap-based Android mobile application.

PHONEGAP FORM INPUT EXAMPLE ON ANDROID



Create a PhoneGap project in Eclipse following the same sequence of steps that you used for creating previous PhoneGap-based applications for Android.

Listing 13.14 displays the contents of PhoneGapForm1.html (which will actually be named index.html in your Android project) that illustrates how to create a form for user inputs in PhoneGap.

Listing 13.14 PhoneGapForm1.html
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Listing 13.14 supports different types of input, and types of the input fields are such that the following occurs when users navigate to this form:

•  Telephone input displays a telephone keypad

•  URL input displays a URL keyboard

•  E-mail input displays an e-mail keyboard

•  Zip code input displays a numeric keyboard

Figure 18.9 displays a Form-based PhoneGap Android application on an Asus Prime tablet with Android ICS.
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FIGURE 13.8 A Form-based PhoneGap app on an Asus Prime tablet with Android ICS.

WORKING WITH HTML5, PHONEGAP, AND IOS



This section shows you how to create iOS mobile applications using PhoneGap, which is exactly the process that was used to create the iOS mobile applications in this book, whose screenshots on an iPad 3 are included in various chapters. Every iOS mobile application in this book was developed on a Macbook OS X 10.7.3 with Apple’s Xcode 4.3.1 and PhoneGap.

Earlier in this chapter, you learned how to create Android applications in Eclipse, which is an IDE that runs on multiple OSes, but the situation is different for creating iOS applications (with or without PhoneGap).

First you need access to an Apple device (such as a Macbook, Mac Mini, or Mac Pro) with Apple’s Xcode installed in order to create mobile applications for iOS mobile devices. If you register as a developer you can download for free, or for $4.99 in the Apple iStore. Although this section use Xcode 4.3.1 (which requires OS X 10.7.3), it’s possible to install use a lower version of Xcode (such as 3.2) with a lower version of OS X.

Second, you need to install the PhoneGap plugin for Xcode 4 by following the detailed instructions here (which contain a link for installing PhoneGap on Xcode 3 as well):

http://wiki.phonegap.com/w/page/39991939/Getting%20Started%20with%20PhoneGap%20iOS%20using%20Xcode%204

Third, you need to register as an Apple Developer (which costs $99 per year) if you want to deploy your iOS mobile applications to iOS devices. However, if you only plan to use the iOS Simulator, you can do so at no charge.

After you have set up a laptop with the required software, you will be ready to create an iOS mobile application with PhoneGap, which is the topic of the next section.

	NOTE
	  	PhoneGap applications always have the same filename index.html, so in order to provide multiple PhoneGap project files in the same directory on the DVD, the HTML Web page index.html for each PhoneGap project is saved in a Web page whose name is the same as the project. For example, the HTML Web page ThreeDCubel.html on the DVD is actually the same as the generated Web page index. html that is specific to the PhoneGap project in the next section.
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A CSS3 CUBE ON IOS USING PHONEGAP



Create an Xcode application called ThreeDCubel by selecting the PhoneGap plugin (make sure that your filenames start with an alphabetic character or you will get errors when you attempt to compile and deploy your applications).

Note that if you are using Xcode 4.3.1, then you need to perform a manual copy of the generated www subdirectory into the project home directory of your current Xcode application. When you have performed this step correctly, you will no longer see an error message when you launch your mobile application in the Simulator or on your iOS device.

The CSS stylesheet ThreeDCubel.css is the same as the CSS file 3DCubel.css in Chapter 3, so we won’t display its contents here. Listing 13.15 displays the contents of the HTML Web page index.html that is generated by the PhoneGap plugin in XCode.

Listing 13.15 index.html
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Listing 13.15 is the result of combining the HTML Web page 3DCubel.html from Chapter 3 (which is essentially a set of HTML <div> elements) with the HTML Web page index.html that is automatically generated by PhoneGap when you create a mobile application in Xcode using the PhoneGap plugin.

Now run this mobile application, either in the Xcode Simulator or on your mobile device, and you will see a graphics image that is similar to Figure 13.9.
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FIGURE 13.7 A CSS3 cube on an iPad 3.
	
The process for creating the other iOS-based mobile applications in this chapter is identical to the process for the preceding iOS mobile application, so there is no need to include additional examples. However, it’s worth your while to spend some time creating additional iOS mobile applications, which will increase your comfort level, and perhaps also motivate you to learn about other features of Xcode.

TIZEN



Tizen is a new open source computing platform being developed specifically to support Web applications, including HTML5, JavaScript, and CSS. Tizen is intended to provide superior performance for Web apps over competitors, with architecture and features developed specifically for Web-based applications. Tizen 2.0 (expected toward the end of 2012) adds support for native Tizen applications and hybrid applications, which will take advantage of both Web and native capabilities.

The Tizen page includes links to download the Tizen SDK and source code, and links to community resources:

https://www.tizen.org

Tizen is under the umbrella of the Linux Foundation, and with the support of the Tizen Association, which is an industry consortium dedicated to providing in-market support and developing the industry presence of Tizen. Members of the Tizen foundation include:

•  Huawei

•  Intel

•  NEC

•  NTT DoCoMo

•  Orange

•  Panasonic

•  Samsung

•  SK telecom

•  Sprint

•  Telefonica

•  Vodaphone

More information on the Tizen Association is available here:
 
http://www.tizenassociation.org

Tizen will support a wide range of device categories, including smartphones, tablets, netbooks, smart TVs, in-vehicle utilities and entertainment devices, and more.With HTML5’s robust capabilities and cross-platform flexibility, it is gaining ground as a development environment for mobile apps and services. The Tizen SDK and API allow developers to use HTML5 and related Web technologies to write applications that run across multiple device segments. Tizen 2.0 will include support for native Tizen apps as well as hybrid apps that take advantage of both HTML5 and native Tizen components. Native Tizen applications will be developed in C + +.

Benefits

Tizen will provide an environment ideal for HTML5 applications, including faster performance and support for more of HTML5’s features. Since HTML5 applications are development platform-agnostic, they should be able to run on other platforms, like iOS and Android, without the need for porting or modification.

However, the performance of an HTML5 application currently varies widely depending on the browser and the platform on which it is being run. Currently HTML5 application performance is lackluster on desktop systems and poor on mobile devices. Tizen’s objective is to provide a development platform specifically suited to support HTML5 applications, thereby offering superior performance for HTML5 applications.

Platform Overview

The Tizen platform provides a standards-based software platform for multiple device categories. The current platform software, described below, is targeted towards smartphones and tablet devices—additional device targets will be defined soon. The software platform supports Web applications.

Figure 13.10 illustrates the Tizen architecture for smartphone and tablet devices, which consists of three layers: application, core, and kernel.
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FIGURE 13.10 The Tizen architecture.

The Application Layer

Tizen supports Web applications. Tizen Web applications leverage the full power of the platform, just like native applications. The Core layer consists of Tizen API and Tizen Core Service.

Tizen API

Tizen Web applications can be developed using the Tizen Web API. The Tizen Web API is a collection of W3C (HTML5 and more), Khronos We-bGL, and newly defined device APIs.

Tizen Core Service

The Tizen Core Service portion provides a number of services that are discussed in the following subsections.

Application Framework

The Application Framework provides application management, including launching other applications using the package name, URI, or MIME type. It also launches pre-defined services, such as the system dialer application.

The Application Framework also notifies applications of common events, such as low memory events, low battery, changes in screen orientation, and push notification.

Base

Base contains Linux-based essential system libraries that provide key features, such as database support, internationalization, and XML parsing.

Connectivity

Connectivity consists of all network- and connectivity-related functionalities, such as 3G, Wi-Fi, Bluetooth, HTTTP, and NFC (Near Field Communication).

Data network is based on ConnMan (Connection Manager), which provides 3G and Wi-Fi based network connection management.

Graphics and UI

Graphics and UI consist of the system graphic and UI stacks, which includes EFL (Enlightenment Foundation Libraries), an X11-based window management system, input methods, and OpenGL® ES.

The heart of the Graphics component, EFL, is a suite of libraries. It is for creating rich graphics with ease, for all UI resolutions. The libraries build UIs in layers, allowing for 3D transformations and more. EFL includes the Evas Canvas API library and the elementary widget library.

Location

Location provides location-based services (LBS), including position information, geocoding, satellite information, and GPS status. It is based on Geo-Clue, which delivers location information from various positioning sources such as GPS, WPS (Wi-Fi Positioning System), Cell ID, and sensors.

Messaging

Messaging consists of SMS, MMS, e-mail, and IM.

Multimedia

Multimedia is based on GStreamer. It provides support for media, including video, audio, imaging, and VoIP. It also provides media content management for managing media file metadata information.

PIM (Personal Information Management)

PIM enables managing user data on the device, including managing calendar, contacts, tasks, and retrieving data about the device context (such as device position, cable status).

Security

Security is responsible for security deployment across the system. It consists of platform security enablers, such as access control, certificate management, and secure application distribution.

System

System consists of system and device management features, including:

•  Interfaces for accessing devices such as sensors, display, or vibrator.

•  Power management, such as LCD display backlight dimming/off and application processor sleep.

•  Monitoring devices and handling events, such as USB, MMC, charger, and ear-jack events.

•  System upgrade.

•  Mobile device management.

Telephony

Telephony consists of cellular functionalities communicating with the modem:

•  Managing call-related and non-call-related information and services for UMTS and CDMA.

•  Managing packet service and network status information for UMTS and CDMA.

•  Managing SMS-related services for UMTS and CDMA.

•  Managing SIM files, phone book, and security.

•  Managing SIM Application Toolkit services for UMTS.

Web

Web provides a complete implementation of the Tizen Web API optimized for low power devices. It includes WebKit, which is a layout engine designed to allow Web browsers to render Web pages. It also provides Web runtimes for Web applications.

The Kernel Layer

Kernel layer includes Linux kernel and device drivers.

Development Tools

The Tizen 1.0 Web SDK enables you to create Web applications and widgets for mobile devices.

A Web application is a composition of HTML, JavaScript, and CSS combined as a package that is installed on the device. A widget package is self-contained, and it includes all the support files that are needed by the widget. Thus, a widget can become a complete standalone application that does not require any external resources and any access issues in running a widget can be avoided.

The HTML is based on standard HTML5. It supports a rich set of JavaScript with native extensions. These extensions support integration with the device in the form of e-mail, SMS, PIM (Personal Information Management), and device information. First-time developers can learn what a Web application is and how to use Web SDK to create one. Experienced developers can learn how to speed up the Web application development process.

Sample Web Applications

Sample Web applications can be found here:

https://developer.tizen.org/resources/sample-web-applications

Native and Hybrid Applications Support

Future versions of Tizen will include support for native Tizen applications as well as hybrid applications, which are a combination of Web applications and native Tizen code. Native Tizen applications will be developed in C + + .

Links to More Information

You can find the latest information about Tizen by navigating to the following Web site:

https://tizen.org

Visit the following Web site to obtain documentation regarding Tizen and Tizen application development:

https://developer.tizen.org/documentation

ANDROID AND JQUERY MOBILE FOR ROBOT CONTROL



In simplified terms, you can think of robots as computers with motors and sensors, which means that they require software to interact with their environment. This software can run on the robot itself (also known as “native robot apps”) or on external devices, such as smartphones, tablets, computers, or even from the cloud.

You might be surprised to discover that you can create HTML web pages with jQuery Mobile that can control the movements of a robot. In fact, you can create Android hybrid mobile applications that can control a robot in a geographically remote location, which in turn enables you to monitor various types of events. For example, you can develop a mobile application that can control robots to initiate tasks in your house while you are working in a remote location. You can also obtain real-time images from robots that are set up to monitor events in different parts of your home, which can be advantageous because robots are much more mobile than security cameras. There are many interesting possibilities, and you can use your imagination to create a variety of mobile applications.

The code sample in this section was developed in cooperation with the Robot App Store:

http://www.RobotAppStore.com

Using this Android mobile application you can drive your Roomba, race against other robots, and even make “beep” sounds. We will not cover the control and connectivity part of this Android mobile application; instead we will focus on the sleek user interface, and the interactivity the developers managed to create using jQuery Mobile.

Listing 13.16 displays the contents of JQMRobots.html that illustrates the type of jQuery Mobile code that can control a robot.

Listing 13.16 JQMRobots.html
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The first part of Listing 13.16 contains HTML markup and the familiar references to jQuery files, along with an HTML <style> element with a selector that is used for styling an HTML <div> element later in the code. Note the reference to jQuery UI (discussed in Chapter 7), which we need in order to “convert” a JPG into a draggable widget.

The second part of Listing 13.16 contains some standard jQuery Mobile code for a single page view HTML Web page, and also contains a link to the Robot App Store. The HTML <img> element (shown in bold) references a JPG file that will be made “draggable” by the code snippet at the end of Listing 13.16.

The third part of Listing 13.16 starts with the JavaScript function touch-Handler() that handles touch-related and mouse-related events. The JavaScript function init() defines listeners for four touch-related events, all of which are handled by the touchHandler() function. The final code block in Listing 13.16 is jQuery code that makes the JPG (shown in bold) draggable. Note that in this code sample, the JPG is a joystick.

Figure 13.11 is a screenshot of a robot app that designed to control the well-known and very popular vacuum cleaner called the “Roomba.” If you launch Listing 13.16 in a browser, you will see the image on the right side of Figure 13.11, which has been made draggable by the jQuery code.
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FIGURE 13.11 A robot app rendered in a Chrome browser on a Macbook.

SUMMARY



This chapter showed you how to create hybrid Android mobile applications that contain HTML5, CSS3, SVG, and jQuery Mobile. You created such mobile applications manually, which involved creating Android projects in Eclipse, and then modifying the contents of the Android Activity class and populating an assets subdirectory with HTML-related files.

Next, you learned how to use the PhoneGap Eclipse plugin, which simplifies the process of creating an Android project. You also saw how the PhoneGap plugin creates a default page that allows you to use “live” features of your Android device.

The next chapter (and final) chapter of this book contains interviews with some well-known people in the IT industry. They share their thoughts regarding trends in the mobile space.


INTERVIEWS WITH INDUSTRY LEADERS

The previous chapters in this book concentrated on technical details of various technologies because there is so much to learn, and definitely more information than can fit in a single book. At the same time, it’s important to obtain a broader view of the things to learn: the “why” is just as important as the “what” and the “how” in the previous chapters.

This chapter contains interviews with several well-known individuals who have made significant contributions and are continuing to make their presence felt in the IT industry.

The interviews (listed in alphabetical order by last name) are with Vincent Hardy, Brian Leroux, and Tony Parisi.

VINCENT HARDY



Vincent Hardy works on Web Standards with the CSS Working Group, the FX Task Force, and the SVG Working Group. Vincent is currently a Principal Scientist in the Web Standards and Innovation group at Adobe, where he works on CSS Shaders, CSS Regions, CSS Exclusions, and Scalable Vector Graphics (SVG). Prior to joining Adobe, Vincent worked at Oracle on graphical, interactive, and animated user interfaces in the field of business intelligence, helping make large sets of complex data visually understandable to help users navigate data sets more easily, detect trends, or find anomalies. Prior to Oracle, Vincent worked at Sun Microsystems, where he focused on graphical, animated, and interactive technologies, mainly the Java 2D API and the SVG format.

Vincent cofounded and led the Batik project at Apache, an open source Java toolkit for manipulating, viewing, or transcoding SVG content. Vincent contributed to the development of the SVG specification and its version for mobile devices, SVG Tiny. He chaired the Compound Documents Format (CDF) effort in W3C. Vincent is the author of Java 2D API Graphics (SUN Microsystems Press, 1999) and has a passion for graphical design.

His previous companies include SUN, Kno, and Oracle Corporation. Vincent has multiple roles in various JCP and W3C initiatives:

•  	Co-editor of the SVG 1.1 specification

•  	Chair and co-editor of the JSR 290 specification

•  	Co-editor of the CSS Filter Effects specification

•  	Co-editor of the CSS Regions and CSS Exclusions specifications

•  	Chair of the Compound Document Format Working Group in W3C (now defunct)

Vincent has developed the following software and tools:

•  	Apache Batik (SVG toolkit)

•  	Mobile SVG Viewer

•  	Cross-platform JavaScript 2D graphics rendering and animation library

•  	SVG Authoring Tools

•  	Network Management Software for PBXs, Hubs, and Routers

What are you passionate about in technology?

I am passionate about making it as easy as possible to use technology. This is one of the things I love about the Web technologies, because among other things, they make it easier to do otherwise complex things. I think making things easy to use is the hard problem we need to solve. For example, in the area of graphics, we have known how to do complex Bezier curves and sophisticated fill style (such as gradients, meshes, or patterns) for a long time—several decades. But while authoring tools have been available (such as Adobe Illustrator), there have not been a lot of easy ways for developers to use graphical resources, manipulate these resources in scripts, deploy them to a wide audience, and so on. Two-dimensional graphics are just an example; this “ease of use” applies to other areas such as advanced text layout, typographic features, animation, or 3D transforms, too.

Which of your projects has given you the most satisfaction?

In the past, I have really enjoyed working on the Batik project at Apache, which was a Java toolkit for manipulating, rendering, and transforming Web graphics (in the Scalable Vector Graphics format). It was really fun to work on the implementation at Apache, with a great team, and participate to the W3C activities at the same time, contributing tests and feedback to the SVG specification.

Currently, the projects I have a chance to work on at Adobe are even more exciting. For example, we work on CSS Regions and CSS Exclusions, which are bringing very advanced content layout to CSS (for example, you can flow text in a shape the form of a soda bottle or flow content from one area to another). We also work on CSS Filter Effects (in particular CSS Shaders) that enable cinematic effects to the Web. I really enjoy working on these new features that enhance the platform and let content creators deploy content that could not be created before.

What technologies are you most interested in learning about?

I am very interested in learning about how we could use more 3D effects in normal Web pages and user interfaces. CSS Shaders is an example of something I am really interested in. Shaders were originally designed for advanced 3D graphics effects in CAD tools or games, and we find they are extremely useful and adequate for regular Web user interface effects and content. There are other 3D functionalities such as particle effects that might help enhance the user experience as well. All those things that are both efficient (they are hardware-accelerated) and enhance the user experience are of high interest to me.

What is your preferred development environment (tools, editors, etc)?

For many years, I have used Emacs and loved it! But I have moved to using TextMate for most of my coding and I am now using Brackets for editing Web documents (HTML, CSS, and JavaScript). Brackets is a new tool that Adobe has been working on which is itself built using Web technologies.

Are there “too many” JavaScript toolkits for Web development?

It is true that there are a lot of them! I think it is the sign of an extremely active and creative Web developer community, which I consider a good thing. Also, there are different toolkits for different problems. For example, there are toolkits for UI components such as Twitter’s Bootstrap or Michael Bos-tok’s D3.js for data visualization. It is hard to say that one of them is superfluous: they address different problems and can be used in concert.

That said, it is true that it can be hard to select the appropriate framework for a given problem and it would be good to have some resources to help developers make their selection.

Is cloud-based mobile development going to become the de facto standard?

I think that we will see more and more services to help developers do their work, for mobile and desktop development alike. Simple services like Github are already the norm and this is a relatively new phenomenon.

I am hoping to see more services to help developers both get started more easily and deploy the result of their work more easily, and I believe these things will happen on the cloud.

What is the direction of CSS3?

The direction of CSS3 is defined collectively by the CSS working group in W3C which decides which specifications and areas to focus on. Adobe participates in that working group, along with other companies.

One of our focuses, as a contributor to that effort, has been to enhance the core features the Web Platform offers and that CSS3 exposes. For example, CSS Regions and CSS Exclusions aim at improved document layout abilities. Another example is CSS Compositing and Blending, that aims for improved core graphical features. I think that the core rendering and graphical abilities of the Web Platform are essential for regular content but also for games and applications, and this is one of our focuses.

The CSS working group is also making a long-lasting effort to modularize the language and while it is an intimidating task, I believe it is a worthy one that helps the Web be more reliable and interoperable in the long run.

When do you think that WebGL will become commonplace on devices such as tablets?

There has been a lot of work done in the WebGL Khronos working group to resolve the security issues which have held back a wider adoption so far. The work has been deep and wide, involving browser companies and hardware manufacturers. Now, it is hard to predict the time it will take for the new generation of hardware to be widely deployed and allow WebGL to be ubiquitous. But it is already available on the desktop (even though sometimes behind an “enabling” menu), in several browsers (Safari, Chrome, Firefox), and is starting to appear on Mobile (e.g., on some Nokia and BlackBerry phone or tablets).

What sort of immediate versus long-term impact will ECMA5 have on Web development?

Personally, I like the incremental approach that was used in ECMA’s 5th edition. For example, the seal and freeze methods on Object are useful additions that deal with a fundamental issue when passing object references around in a program (prior to these methods, any part of a program or library could modify any object property). This improves encapsulation and security. Also, the useful additions to Array, String, and Function are great incremental improvements. All of them help reduce the code size (trimming libraries and/ or user scripts) and make the code more robust, sometimes easier to read. Some additional features on Object such as object.defineProperties and Object.getPrototypeOf are providing more flexibility, but also introduce more complexity and I think should be used with care.

Although SVG is part of HTML5, do you think it will ever be used as widely as CSS3?

I think the vector graphics that SVG provides are a core need for the Web. Vector graphics are needed to support exchange with authoring environments (e.g., tools like Illustrator and InkScape) and they need to integrate well with the rest of the Web stack. I really like the current efforts to make applicable SVG features core to CSS in the joint efforts the CSS and SVG working groups lead (in the FX task force). For example, the effort to make SVG and CSS transforms consistent is key to a cohesive Web stack. Likewise, the desire to bring blend modes and compositing to both SVG and CSS in a consistent manner is important. Finally, there are many ways SVG and the rest of HTML5 are integrated. For example, it is possible to draw an SVG resource in an HTML5 2D Canvas context. It is also possible to use a 2D Canvas context and draw its content in an SVG image. Finally, it is possible to inline SVG in HTML, and this is very powerful.

Like other formats (such as PNG), it can take a lot longer than we would like for SVG to reach ubiquity. But I think SVG is getting there and in a world of widely varying screen resolutions (like Apple’s retina displays), the need for a vector format (which renders crisply at all desired resolutions) is even more acute than ever.

That said, it is important to remember that CSS has a much broader scope than SVG and that even as we try to make some of the SVG features available in CSS, SVG is a great companion feature to CSS, but not a replacement or an overlapping technology.

What are the must-have skills for mobile developers right now?

I think first and foremost, mobile developers must have a clear understanding of responsive design and how their content can adapt to multiple screen sizes and resolutions. It is no longer the case that we have two or three sizes or form factors. With the explosion in the numbers and types of tablets and phones, it is important to design content with media queries and layouts that work for a range of sizes and resolutions, with “breaking points” where the content switches to a new design. Also, developers must be very careful to keep the high resolution displays in mind because it is very different to have a small, high resolution screen than having a larger, low resolution screen, while the two may have exactly the same number of pixels!

Then, I think that mobile developers should think about how to best deploy their applications. In some situations, it may be best to simply have a mobile-ready Web site. In some other situations (e.g., when more APIs than available on the browser are needed, such as camera capture), packaging the mobile HTML content as a PhoneGap/Cordova application is a great solution. It preserves the developers’ investment in HTML/JS/CSS while providing a rich application environment and the ability to package and deploy the application on the most popular application stores.

Which new skills do you think Web developers need to acquire during the next several years?

I believe the Web is going to become more and more graphical, and we are just starting to see this happen with features such as rounded corners, gradients, opacity, and better support for backgrounds. The Canvas APIs are nice (and needed for particular use cases such as games), but I think the big wave is going to be declarative graphical features in CSS such as CSS Filter Effects, better SVG integration in HTML, and advanced things like CSS Shaders.

I also think that the distance between developers and graphic designers is closing and that many developers are becoming (and will need to become) more sensitive to graphic design and visual qualities while graphic artists are becoming more agile with programming and Web formats. The Web formats help a lot for this because it is now possible for graphic designers to author and share their compositions in the format that will be used for deployment. While there is still a lot to do around formats, features, and tooling, I think this is the direction we are heading towards.

What do you think the Next Big Thing will be in mobile development tools?

Is it something that nobody has thought about yet, or are there already some people working on it?

Related to the previous question, I believe the next frontier for mobile development is to lower the bar for developers even more and make it as easy as possible to create, build, debug, and deploy mobile applications and mobile content. There are efforts such as PhoneGap build that are clearly going in that direction. Another example is Adobe Shadow, a utility that greatly simplifies the debugging and testing process for developers (they can display the same web content on multiple devices at the same time and debug it). I think we will see more and more of these tools that drastically simplify the process of creating, testing, and deploying content and applications for mobile.

BRIAN LEROUX



Brian LeRoux leads the open source PhoneGap project team at Adobe (currently undergoing incubation as Apache Cordova). He’s been with the PhoneGap project from its very humble beginnings at Nitobi Software. In his own words, Brian is “a free/open source software developer at Adobe, formerly of Nitobi, working on PhoneGap, XUI, Lawnchair, and WTFJS. Love JS. Mostly mobile.”

What are you passionate about in technology?

I feel we are only just beginning to see what impact free open source software has on the networked world. Nearly everyone is packing an Internet-enabled phone packed with sensors. We live in the amazing future envisioned by science fiction. I want to help ensure we don’t screw that up.

Which of your projects has given you the most satisfaction?

I never really think about it. Obviously the whole PhoneGap thing has been a great project to be a part of but I’m not really attached to the work that much. I really try to enjoy whatever it is I’m doing at the moment. In this moment I’m writing, so that’s cool.

What technologies are you most interested in learning about?

This might seem a little weird, but I collect out of print/old computer books. I love reading and discovering origins in technology and seeing how all the things evolved into what we see today. Sometimes I feel the bigger vendors, and other tech success stories, author a revised version of history and this can harm our perceptions of where we need to go.

What is your preferred development environment (tools, editors, etc)?

For my part, all I need is a Posix shell and modern Web browser. I use vim for editing text though I recently had my mind blown by an Emacs demo so I think I might try a switch for a little while. (check it out http://emacsrocks.com.) Given the power of the browser dev tools these days it’s basically be come a Web dev’s IDE. Think about that: the delivery vehicle for content is basically the editor and runtime. Crazy world we live in.

Are there “too many” JavaScript toolkits for Web development?

No. Diversity is how technology evolves. We learn from each other and that’s how we grow. A best practice is only a current understanding.

Do you think that mobile-only JavaScript toolkits will become prevalent?

I don’t think we’ll be making the distinction in a few years but they will all certainly be evolved for this use case. Touch event support comes to mind.

Is cloud-based mobile development going to become the de facto standard?

Depends on the situation but increasingly: yes. This creates a few problems because it really ties you to a vendor stack which may not be responsible choice, business strategy-wise. That said, if you hit the scale where you need the metal then you have a really good problem!

What is the direction of CSS3, and will it supplant other technologies?

I can honestly say I have no idea but I am grateful it is improving. We have a long way to go. Twitter Bootstrap, a baseline lib, weighs in at 5k LOC. That is a symptom of a bigger problem. This stuff isn’t easy, and it’s getting better, but requiring a megabyte of declarations to get a sane grid and nice looking buttons is incredibly lame.

When do you think that WebGL will become commonplace on devices such as tablets?

Already is on the BlackBerry Playbook. And of course there are tools that can emulate the context on Opengl (but no DOM). I don’t think we’re very far at all. The bigger issue is the tooling/stack/libs for WebGL. It’s a verbose situation currently.

What sort of immediate versus long-term impact will ECMA5 have on Web development?

JS is about to evolve in a big way. The biggest and most crucial improvement from my perspective is first class modules. This is composed of two parts: module definition and module loading. This is sort of solved today with RequireJS but first class language constructs are going to really improve the client-side library and tooling ecosystem. I’m really excited for it. No more doc writing <script> tags or concatenation breakdancing.

Couple this w/ a decent offline story, WebGL, and Device APIs, and the Web platform becomes a whole lot more than URLs and documents. What does it become? I can honestly say I have no idea. James Pearce had a great quote/quip that ran along the lines, “The Web can’t be broken; it’s a self-healing system.” I love that. And I hope he’s right.

Do you think that using Node.js with HTML5 will become a major trend in mobile applications?

I don’t know. NodeJS is certainly fun tech, moving fast, and proving to be a really viable stack for a whole ton of situations. It is rather well suited to speaking JSON and negotiating HTTP so it makes a nice proxy to the acres of XML left behind the SOAP era that aren’t so mobile-friendly. There are always new toys to play with.

Which aspects of HTML5 are going to change significantly in the next five years?

It will all continue to evolve, and I think we’ll be seeing more and more out of the Device API reality incorporated. Frankly I wish they’d fix App Cache as a priority.

What are the must-have skills for mobile developers right now?

Patience. Compassion. Mastery of the command line. Automation. Unit testing.

Which would you prefer for native development: Android or iOS?

Neither, but they both have strengths.

Some pundits claim that Android will stumble, and to what extent do you think that’s true?

All technology deprecates to some degree with enough time. So, given this understanding, we know all tech stumbles at some point. The trick is being able to detach yourself from whatever stack you are passionate about enough so you can see when it’s going to happen before it does and respond accordingly. The best way to defend your technology from deprecating is to be the one who does it.

It really bums me out when people hero worship a vendor platform. These organizations are amazing and push technology but they ultimately answer to shareholders and very often this is not to the benefit of society at large. Keep that in mind at all times. We’re working with the largest accessible network in human history, the impacts of which are staggering. Let’s not sell that out.

Which new skills do you think Web developers need to acquire during the next several years?

Patience. Compassion. Mastery of the command line. Automation. Unit testing.

What do you think the Next Big Thing will be in mobile development tools?

Well, almost every browser either has a remote debugger or one is being baked. (Opera Dragonfly, Chrome dev tools/Web Inspector, Firebug, and I suppose whatever they call the IE one.)

And while mastery of these new browser tools is crucial to being effective but I’d also like to stress this is not an excuse to drop unit testing!

Is it something that nobody has thought about yet, or are there already some people working on it?

When I see developers collaborating today I think the biggest issue is composing your stack appropriately. We tend to throw whatever open source thing that almost does what we need to solve the current problem we have. This is introducing big build time complexity. Virtual machines and/or firing those systems behind a Web API make life a little easier, but local dev environment crafting is tricky black magic.

I am not sure how we solve this just yet but I think more of our tools in the future will package themselves with their runtime environment, making distributed collaboration easier. Basically it goes back to the browser being more powerful.

Do you have any other comments or advice that you would like to share?

Always be good to yourself and others you work with. The Web is very large, and distributed written history. It is impossible to remove the record of your conduct so think about what sort of legacy you want to leave in every message you craft, every line of code you write.

TONY PARISI



Tony Parisi is an entrepreneur and career CTO/architect. He has developed international standards and protocols, created noteworthy software products, and started and sold technology companies. Tony’s passion for innovating is exceeded only by his desire to bring coolness and fun to the broadest possible audience. Tony’s first startup, Intervista Software (1995-1998), developed the first-ever real-time VRML plugin for Internet Explorer, which Microsoft bundled with millions of copies of their browser. His most recent company, Vivaty (2007-2010), created a novel end-to-end virtual world system fully integrated with the Web and serving up millions of virtual goods transactions. Tony is perhaps best known for his work as a pioneer of 3D standards for the Web. He is the co-creator of VRML and X3D, ISO standards for networked 3D graphics. Tony continues to build community around innovations in 3D as the co-chair of the WebGL Meetup (www.meetup.com/ WebGL-Developers-Meetup) and a founder of the Rest3D working group (http://www.rest3d.org/). Tony is also the author of the upcoming O’Reilly Media book, WebGL Up and Running. Tony is currently a partner in a stealth online gaming startup and has a consulting practice developing social games, virtual worlds, and location-based services for San Francisco Bay Area clients.

What are you passionate about in technology?

What excites me the most about technology is when I can build software products and graphically compelling user experiences that reach a big audience. I love new media technologies—3D rendering, animation, visualization, and social media. My ultimate goal is to bring those experiences to the Internet in a way that all consumers can enjoy them, and I have devoted the better part of my career to that end.

Which of your projects has given you the most satisfaction?

From a community standpoint, it would be hard to match the buzz that I got from creating VRML and X3D. While a lot of people groan at the notion of working with standards committees— the “sausage making” comparison comes to mind—that is just the flip side of the really rewarding community-building Mark Pesce and I fostered to get VRML out the door. Before the ISO committees and suits stepped in, it was a joy to create a new technology and work with a worldwide developer community to evolve it. These days I myself am gun shy about standards groups and prefer to work via collaborative open source efforts using tools like Github. But I am still a big believer in community efforts and would really love to relive that “old VRML feeling.” My work with WebGL in terms of books and local Meetup groups is moving in that direction.

From a technical standpoint, the work I did at my old startup Vivaty was very rewarding. We built an end-to-end virtual world and social game system featuring fully immersive 3D. The entire product was built on Web standards and technologies, nothing proprietary. The 3D rendering was implemented using a plugin of our own creation—this was before WebGL so there was no other way to render true 3D in the browser—but it was all based on open standards such as X3D and XML. The back end was LAMP, and the communications were based on open protocols. To date, no one else has built such a full-featured immersive system on a fully open stack.

What technologies are you most interested in learning about?

I am fascinated by cloud computing. The combination of free and open application development technologies with inexpensive hosting promises to lower barriers for all kinds of innovation. I am spending a fair amount of time looking into cloud computing solutions such as Amazon Web Services to see how I can get the best value out of them and potentially use them as a backbone for new products and services I am looking to create.

Also, directly related to my gaming work in WebGL, I would like to see how other game-related technologies evolve in the browser. WebGL has the rendering and compositing covered, but there is so much more to game development. The JavaScript VMs need to get faster and do better with memory management. Google is leading the way there, and we are seeing great progress. Also, I would like stay on top of input technologies such as mouse lock and joystick support, and Web audio/video APIs as they standardize over the next few years.

What is your preferred development environment (tools, editors, etc)?

I am originally a C/C + + hack from the old days, but I have grown to love the JavaScript language. Of late I am enamored with Node.js, so that I can develop my server-side code in JavaScript too. Most days I write my code in Eclipse and debug in Chrome. I find that it has the best debugging built in.

For libraries, I am big fan of jQuery, not just for its brevity but for power. For my WebGL development I primarily use the Three.js toolkit, with a little bit of Tween.js thrown in; but I am also working on my own game engine, which is currently based on Three.js but someday may move to its own low-level rendering.

Are there “too many” JavaScript toolkits for Web development?

There are never too many. Different strokes for different folks.

Do you think that mobile-only JavaScript toolkits will become prevalent?

They may; that really depends on how quickly mobile platforms improve on their JavaScript performance. It’s still pretty slow and there are memory issues. Remember, these are tiny devices with slower CPUs than desktop and less memory. But if they progress to the point where JavaScript becomes the de facto development language for mobile (I hope I live to see this), then I am sure we will see a proliferation of mobile-only tools.

Is cloud-based mobile development going to become the de facto standard?

If by cloud-based mobile development you mean, “rendering and game play in the cloud, just transmit video frames and send back clicks,” a la the streaming services like Gakai, OnLive, and OTOY then I am very skeptical. I personally believe it’s a flawed approach. Use the power of the device at hand. If the game is delivered on a desktop or laptop, take advantage of that computing power that is in front of the user. If the game is running on a mobile device, design the game for that platform and make the performance scream locally. Otherwise you’re spending cycles and dollars in the cloud and not distributing the load.

On the other hand, if by cloud-based you mean that the game and transaction logic, and any multiplayer support, moves to the cloud, I would say we are already there.

When do you think that WebGL will become commonplace on devices such as tablets?

I am not a market researcher so I don’t have the most current data readily available. With that caveat…WebGL seems to be making great strides on tablets: I have seen Samsung Android devices running it, RIM Playbook, the new ChromeBook netbooks, all gizmos that sell for around $500. That’s awesome.

Do you think that using Node.js with HTML5 will become a major trend in mobile applications?

I think it’s too early to tell. I certainly like the idea of just writing everything in JavaScript. However at this point in time the performance of HTML5 just isn’t there on the mobile clients. Simple applications work well, but if you have a CPU or memory-intensive application (say, a twitch game), you will run into trouble. I have seen this happen with applications I worked on in the past year. In one case, we had a beautifully architected and totally portable HTML5-based game (only 2D canvas rendering, no WebGL) that we ultimately had to port to native iOS code because it was eating too much memory and would garbage-collect right in the middle of an animation transition.

As the mobile hardware platforms incorporate faster CPUs and more memory, and as the JavaScript virtual machines become further optimized and developers learn more tricks to manage their application memory, we will see this situation change and HTML5 fulfill its hoped-for potential as a mobile development platform.

Which aspects of HTML5 are going to change significantly in the next five years?

I have no crystal ball here, but I hope we see convergence on the audio and video APIs. From a selfish gamer-oriented standpoint I would also like to see more in the way of input support such as joysticks and mouse lock.

Another potentially interesting development is Google’s new Dart language for programming structured Web applications. It’s a Java and C#-like typed language designed for much better performance and reliability than JavaScript. Dart is more of a hardcore programming language and I wouldn’t put it in front of today’s average Web client developer; but serious engineers with computer science background will be able to take advantage of it for building industrial-strength Web apps. Right now Dart is only in development versions of Chromium; hopefully someday it will make it into production Chrome and all the other browsers.

For WebGL, I sure hope we see a standardized file format emerge. Web-GL is just an API, which is a great strength but also an Achilles heel. Without a standard format for the content, the tools pipeline situation is really chaotic and interoperability will be really difficult. Of course, this may be my old VRML bias coming through.

What are the must-have skills for mobile developers right now?

Patience, flexibility, and a thick skin.

Which would you prefer for native development: Android or iOS?

I have only done production development for iOS so my purview is narrow. I’m not in love with Objective-C and Cocoa; on the other hand I don’t hate them and I can be productive in that environment. One of these days I hope to dip a toe into Android development. The first step in that is to get over my irrational hesitance to write Java code. This is something that has been going on in my head for a decade…for no good reason.

Some pundits claim that Android will stumble, and to what extent do you think that’s true?

I think Android will be hale and hearty for years to come. There is too much activity around Android, so many developers building for it, lots of manufacturer support, and Google solidly behind it. All that, and everyone is afraid enough of Apple that they want to make sure there is a viable alternative for some time to come.

Which new skills do you think Web developers need to acquire during the next several years?

First, multimedia programming. The unseating of Flash from its dominant position is going to rewrite the rules. The new world will be HTML5, CSS3, WebGL, Canvas. The fate of SVG is uncertain; perhaps it will have a resurgence. Animation isn’t a first-class part of those standards, so we’ll see toolkits for developing animation and higher-level behaviors; programmers will first have to evaluate and explore the alternatives there, and perhaps some day a clear winner will emerge (the way jQuery did for document manipulation).

Second, asynchronous, event-driven server programming. Node.js is paving the way for a new kind of thinking. Everything is about events and listeners. This turns out to be great from a scalability perspective but fairly nightmarish for folks who are used to a more classic imperative approach like with PHP and Python. But an investment in learning this approach will yield benefits in scalability, performance, and modularity of server-side applications.

Finally, cloud services. It’s clear that the days of the centralized data center are over for all but the giant companies.

This concludes the chapter interviews. Perhaps some of the answers in these interviews will provide you with valuable insight that can help you with your technical development and your choice of technologies.

In closing, these are exciting times in the Web arena, and the pace at which new toolkits and frameworks are created is both breathtaking and challenging for people who want to keep abreast of the latest cool technologies. Hopefully the information in this book will assist you in furthering your knowledge and also help you reach your technical goals.


CONTENTS

Appendix A: Overview of SVG

Appendix B: Introduction to Android

Appendix C: HTML 5 and JavaScript Toolkits

Appendix D: Programming the Roomba Robot

Appendix E: Introduction to SPA


APPENDIX A

OVERVIEW OF SVG

This Appendix gives you an overview of SVG, along with examples of how to reference SVG documents in CSS3 selectors. Keep in mind that the CSS3 examples in this book are for WebKit-based browsers, but you can insert the CSS3 code for other browsers by using browser-specific prefixes (which were discussed briefly in Chapter 1).

The majority of this Appendix delves into SVG, which is an XML-based technology for rendering 2D shapes. SVG supports linear gradients, radial gradients, filter effects, transforms (translate, scale, skew, and rotate), and animation effects using an XML-based syntax. Although SVG does not support 3D effects, SVG provides functionality that is unavailable in CSS3, such as support for arbitrary polygons, elliptic arcs, quadratic and cubic Bezier curves, and filters.

Fortunately, you can reference SVG documents in CSS selectors via the CSS url() function. The third part of this Appendix contains examples of combining CSS3 and SVG in HTML Web pages. As you will see, the combination of CSS3 and SVG gives you a powerful mechanism for leveraging the functionality of SVG in CSS3 selectors. After reading this Appendix you can learn more about SVG by performing an Internet search and then choosing from many online tutorials that provide many SVG code samples. Many of the SVG-based samples (lines, circles, ellipses, Bezier curves, and so forth) in SVG in this Appendix have HTML5 Canvas counterparts that are discussed in Chapter 10.

In this Appendix (as well as the book chapters), the screenshots of Android ICS mobile applications on an Asus Prime Android ICS 10” tablet explicitly use Android ICS. You can also compare those images with the result of rendering the code samples on Chrome-based laptop browsers and other mobile devices that support the CSS3 features that are illustrated in the associated code.

If you plan on developing Android-based mobile applications with SVG, keep in mind that although Android ICS does support most SVG features, there is no support for SVG filters.

OVERVIEW OF SVG



This section of the Appendix contains various examples that illustrate some of the 2D shapes and effects that you can create with SVG. This section gives you a compressed overview, and if you want to learn more about SVG, you can perform an Internet search to get details about books and many online tutorials.

BASIC 2D SHAPES IN SVG



This section shows you how to render line segments and rectangles in SVG documents. As a simple example, SVG supports a  <line> element for rendering line segments, and its syntax looks like this:

[image: image]

An SVG  <line> elements render line segments that connect the two points (x1,y1) and (x2,y2).

SVG supports a  <rect> element for rendering rectangles, and its syntax looks like this:

[image: image]

The SVG  <rect> element renders a rectangle whose width and height are specified in the width and height attributes. The upper-left vertex of the rectangle is specified by the point with coordinates (x, y).

Listing A.1 displays the contents of BasicShapes1.svg that illustrates how to render line segments and rectangles.

Listing A.1 BasicShapes1.svg

[image: image]

The first SVG  <line> element in Listing A.1 specifies the color blue and a stroke-width (i.e., line width) of 4, whereas the second SVG  <line> element specifies the color red and a stroke-width of 10.

Notice that the first SVG  <rect> element renders a rectangle that looks the same (except for the color) as the second SVG  <line> element, which shows that it’s possible to use different SVG elements to render a rectangle (or a line segment).

The SVG  <path> element is probably the most flexible and powerful element because you can create arbitrarily complex shape, based on a “concatenation” of other SVG elements. Later in this Appendix you will see an example of how to render multiple Bezier curves in an SVG  <path> element.

An SVG  <path> element contains a d attribute that specifies the points in the desired path. For example, the first SVG  <path> element in Listing A.3 contains the following d attribute:

[image: image]

This is how to interpret the contents of the d attribute:

•  Move to the absolute location point (20,150)

•  Draw a horizontal line segment 200 pixels to the right

•  Draw a line segment by moving 10 pixels to the right and 50 pixels down

•  Draw a horizontal line segment by moving 200 pixels toward the left

•  Draw a line segment to the initial point (specified by z)

Similar comments apply to the other two SVG  <path> elements in Listing A.1. One thing to keep in mind is that uppercase letters (C, L, M, and Q) refer to absolute positions whereas lowercase letters (c, l, m, and q) refer to relative positions with respect to the element that is to the immediate left. Experiment with the code in Listing A.5 by using combinations of lowercase and uppercase letters to gain a better understanding of how to create different visual effects.

Figure A.1 displays the result of rendering the SVG document Basic-Shapes1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.1 SVG lines and rectangles on an Asus Prime Android ICS 10” tablet.

SVG GRADIENTS



As you have probably surmised, SVG supports linear gradients as well as radial gradients that you can apply to 2D shapes. For example, you can use the SVG  <path> element to define elliptic arcs (using the d attribute) and then specify gradient effects. Note that SVG supports the stroke-dasharray attribute and the  <polygon> element.

Listing A.2 displays the contents of BasicShapesLRG1.svg that illustrates how to render 2D shapes with linear gradients and with radial gradients.

Listing A.2 BasicShapesLRG1.svg

[image: image]

Listing A.2 contains an SVG  <defs> element that specifies a  <linear-Gradient> element (whose id attribute has value pattern1) with three stop values using an XML-based syntax, followed by a  <radialGradient> element with three  <stop> elements and an id attribute whose value is pattern2.

The SVG  <g> element contains four  <ellipse> elements, the first of which specifies the point (120,80) as its center (cx,cy), with a major radius of 100, a minor radius of 50, and filled with the linear gradient pattern1, as shown here:

[image: image]

Similar comments apply to the other three SVG  <ellipse> elements.

The SVG  <g> element also contains four  <path> elements that render elliptic arcs. The first  <path> element specifies a black background for the elliptic arc defined with the following d attribute:

[image: image]

Unfortunately, the SVG syntax for elliptic arcs is non-intuitive, and it’s based the notion of major arcs and minor arcs that connect two points on an ellipse. This example is only for illustrative purposes, so we won’t delve into a detailed explanation of how elliptic arcs are defined in SVG. If you need to learn the details you can perform an Internet search and read the information in the various links (and be prepared to spend some time experimenting with your own code samples).

The second SVG  <path> element renders the same elliptic arc with a slight offset, using the linear gradient pattern1, which creates a shadow effect.

Similar comments apply to the other pair of SVG  <path> elements, which render an elliptic arc with the radial gradient pattern2 (also with a shadow effect).

Figure A.2 displays the result of rendering BasicShapesLRG1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.2 SVG linear radial gradient arcs on an Asus Prime Android ICS 10” tablet.

SVG  <POLYGON> ELEMENT



The SVG  <polygon> element contains a polygon attribute with which you can specify points that represent the vertices of a polygon. The SVG  <polygon> element is most useful when you want to create polygons with an arbitrary number of sides, but you can also use this element to render line segments and rectangles.

Listing A.3 displays the contents of SvgCube1.svg that illustrates how to render a cube in SVG.

Listing A.3 SvgCube1.svg

[image: image]

[image: image]

Listing A.3 contains an SVG  <defs> element that defines a linear gradient and two radial gradients. Next, the SVG  <g> element contains the three faces of a cube, which consists of an SVG  <polygon> element renders the top face, an SVG  <rect> element renders that the front face, and another SVG  <polygon> element that renders the right face. The three faces of the cube are rendered with the linear gradient and the two radial gradients defined in the SVG  <defs> element at the beginning of Listing A.3.

Figure A.3 displays the result of rendering the SVG document Svg-Cube1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.3 An SVG gradient cube on an Asus Prime Android ICS 10” tablet.

BEZIER CURVES



SVG supports quadratic and cubic Bezier curves that you can render with linear gradient or radial gradients. You can also concatenate multiple Bezier curves using an SVG  <path> element. Listing A.4 displays the contents of BezierCurves1.svg that illustrates how to render various Bezier curves.

Listing A.4 BezierCurves1.svg

[image: image]

[image: image]

[image: image]

Listing A.4 contains an SVG  <defs> element that defines two linear gradients, followed by ten SVG  <path> elements, each of which renders a cubic Bezier curve. The SVG  <path> elements are enclosed in SVG  <g> elements whose transform attribute contains the SVG scale() function or the SVG translate() functions (or both).

The first SVG  <g> element invokes the SVG scale() function to scale the cubic Bezier curve that is specified in an SVG  <path> element, as shown here:

[image: image]

The preceding cubic Bezier curve has an initial point (0,50), with control points (400,200) and (200,–150), followed by the second control point (100,350). The Bezier curve is black, with a width of 4, and its fill attribute is the color defined in the  <linearGradient> element (whose id attribute is pattern1) that is defined in the SVG  <defs> element.

The remaining SVG  <path> elements are similar to the first SVG  <path> element, so they will not be described.

Figure A.4 displays the result of rendering the Bezier curves that are defined in the SVG document BezierCurves1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.4 SVG Bezier curves on an Asus Prime Android ICS 10” tablet.

SVG FILTERS, SHADOW EFFECTS, AND TEXT PATHS



You can create nice filter effects that you can apply to 2D shapes as well as text strings, and this section contains three SVG-based examples of creating such effects.

Listing A.5, Listing A.6, and Listing A.7 display the contents of the SVG documents BlurFilterText1.svg, ShadowFilterText1.svg, and TextOnQ–BezierPath1.svg.

Listing A.5 BlurFilterText1.svg

[image: image]

The SVG  <defs> element in Listing A.5 contains an SVG  <filter> element that specifies a Gaussian blur with the following line:

[image: image]

You can specify larger values for the stdDeviation attribute if you want to create more “diffuse” filter effects.

The first SVG  <text> element that is contained in the SVG  <g> element renders a normal text string, whereas the second SVG  <text> element contains a filter attribute that references the filter (defined in the SVG  <defs> element) in order to render the same text string, as shown here:

[image: image]

Figure A.5 displays the result of rendering BlurFilterText1.svg that creates a filter effect, in Google Chrome 17 on a Macbook (unfortunately, SVG filters are not rendered in Android ICS).

[image: image]

FIGURE A.5 SVG filter effect.

Listing A.6 ShadowFilterText1.svg

[image: image]

Listing A.6 is very similar to the code in Listing A.10, except that the relative offset for the second SVG  <text> element is slightly different, thereby creating a shadow effect.

Figure A.6 displays the result of rendering ShadowFilterText1.svg that creates a shadow effect in Google Chrome 17 on a Macbook (as noted above, the SVG filter does not render on Android ICS).

[image: image]

FIGURE A.6 SVG text with a shadow effect.

Listing A.7 TextOnQBezierPath1.svg

[image: image]

The SVG  <defs> element in Listing A.7 contains an SVG  <path> element that defines a quadratic Bezier curve (note the Q in the d attribute). This SVG  <path> element has an id attribute whose value is pathDefinition, which is referenced later in this code sample.

The SVG  <g> element contains an SVG  <text> element that specifies a text string to render, as well as an SVG  <textPath> element that specifies the path along which the text is rendered, as shown here:

[image: image]

Notice that the SVG  <textPath> element contains the attribute xlink:href whose value is pathDefinition, which is also the id of the SVG  <path> element that is defined in the SVG  <defs> element. As a result, the text string is rendered along the path of a quadratic Bezier curve instead of rendering the text string horizontally (which is the default behavior).

Figure A.7 displays the result of rendering TextOnQBezierPath1.svg that renders a text string along the path of a quadratic Bezier curve, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.7 SVG text on a quadratic Bezier on an Asus Prime Android ICS 10” tablet.

SVG TRANSFORMS



Earlier in this Appendix you saw some examples of SVG transform effects. In addition to the SVG functions scale(), translate(), and rotate(), SVG provides the skew() function to create skew effects.

Listing A.8 displays the contents of TransformEffects1.svg that illustrates how to apply transforms to rectangles and circles in SVG.

Listing A.8 TransformEffects1.svg

[image: image]
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The SVG  <defs> element in Listing A.8 contains a  <linearGradient> element that defines a linear gradient, followed by an SVG  <pattern> element that defines a custom pattern, which is shown here:

[image: image]

As you can see, the SVG  <pattern> element contains an SVG  <circle> element that is repeated in a grid-like fashion inside an 8x8 rectangle (note the values of the width attribute and the height attribute). The SVG  <pattern> element has an id attribute whose value is dotPattern because (as you will see) this element creates a “dotted” effect.

Listing A.8 contains four SVG  <g> elements, each of which renders a cylinder that references the SVG  <pattern> element that is defined in the SVG  <defs> element.

The first SVG  <g> element in Listing A.8 contains two SVG  <ellipse> elements and two SVG  <rect> elements. The first  <ellipse> element renders the left-side “cover” of the cylinder with the linear gradient that is defined in the SVG  <defs> element. The first  <rect> element renders the “body” of the cylinder with a linear gradient, and the second  <rect> element renders the “dot pattern” on the body of the cylinder. Finally, the second  <ellipse> element renders the right-side “cover” of the ellipse.

The other three cylinders are easy to create: they simply reference the first cylinder and apply a transformation to change the size, shape, and orientation. Specifically, these three cylinders reference the first cylinder with the following code:

[image: image]

…and then they apply scale, skew, and rotate functions in order to render scaled, skewed, and rotated cylinders.

Figure A.8 displays the result of rendering TransformEffects1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.8 SVG transform effects on an Asus Prime Android ICS 10” tablet.

SVG ANIMATION



SVG supports animation effects that you can specify as part of the declaration of SVG elements.

Listing A.9 displays the contents of the SVG document AnimateMulti-Rect1.svg that illustrates how to create an animation effect with four rectangles.

Listing A.9 AnimateMultiRect1.svg

[image: image]

The SVG <defs> element in Listing A.9 contains an SVG <rect> element that defines a blue rectangle, followed by an SVG  <g> element that renders the border of a large rectangle that “contains” the animation effect, which involves the movement of four rectangles in a clockwise fashion along the perimeter of an outer rectangle.

The second SVG  <g> element contains four  <use> elements that perform a parallel animation effect on four rectangles. The first  <use> element references the rectangle defined in the SVG  <defs> element and then animates the x attribute during a four-second interval, as shown here:

[image: image]

Notice that the x attribute varies from 0 to 400, which moves the rectangle horizontally from left to right. The second SVG  <use> element also references the rectangle defined in the SVG  <defs> element, except that the animation involves changing the y attribute from 0 to 300 in order to move the rectangle downward, as shown here:

[image: image]

In a similar fashion, the third SVG  <use> element moves the referenced rectangle horizontally from right to left, and the fourth SVG  <use> element moves the referenced rectangle vertically and upward.

If you want to create a sequential animation effect (or a combination of sequential and parallel), then you need to modify the values of the begin attribute (and possibly the dur attribute) in order to achieve your desired animation effect.

Figure A.9 displays the result of rendering AnimateMultiRect1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.9 SVG animation effects on an Asus Prime Android ICS 10” tablet.

Listing A.10 displays the contents of the SVG document AnimateText1.svg that illustrates how to animate a text string.

Listing A.10 AnimateText1.svg

[image: image]

Listing A.10 contains an SVG  <text> element that specifies four different effects. The  <set> element specifies the visibility of the text string for a fivesecond interval with an initial delay of two seconds.

The SVG  <animateMotion> element shifts the upper-left corner of the text string from the point (0,0) to the point (50,150) in a linear fashion. This effect is combined with two other motion effects that are described below.

The SVG  <animateColor> element changes the text color from yellow to red, and since the dur attribute has value 8s, this effect lasts three seconds longer than the other animation effects because their dur attribute has value 5s (note that all the animation effects start at the same time).

The first SVG  <animateTransform> element performs a clockwise rotation of 90 degrees from vertical to horizontal. The second SVG  <animateTransform> element performs a scaling effect that occurs in parallel with the first SVG  <animateTransform> element because they have the same values for the begin attribute and the dur attribute.

Figure A.10 displays the result of rendering AnimateText1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.10 SVG text animation effect on an Asus Prime Android ICS 10” tablet.

If you are interested in seeing how to handle zoom and pan functionality in SVG, code samples are available here:

http://msdn.microsoft.com/en-us/library/gg589508(v=vs.85).aspx

SVG AND JAVASCRIPT



In addition to embedding “pure” SVG code in an HTML5 page, SVG allows you to embed JavaScript in a CDATA section, and as you will see in Listing A.10, this means that you can use JavaScript to dynamically create SVG elements and append the to the DOM of the HTML Web page. Although you can also define event listeners in JavaScript for SVG elements, this functionality is beyond the scope of this Appendix, but you can perform an Internet search to find links that show you how to implement this functionality.

Listing A.11 displays the contents of the SVG document ArchEllipses1.svg that illustrates how to render a set of ellipses that follow the path of an Archimedean spiral.

Listing A.11 ArchEllipses1.svg

[image: image]
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Notice that the SVG  <svg> element in Listing A.11 contains an onload attribute that references the JavaScript function init(), and as you can surmise, the init() function is executed when you launch this SVG document in a browser. In this example, the purpose of the init() function is to reference the graphics context that is defined in the SVG  <g> element at the bottom of Listing A.10, and then to invoke the drawSpiral() function.

Whenever you want to include JavaScript in an SVG document, you need to place the JavaScript code inside a CDATA section that is embedded in a  <script> element. The CDATA section in Listing A.10 initializes some variables, along with the definition of the init() function and the drawSpiral() function.

The code in the drawSpiral() function consists of a loop that renders a set of dynamically created SVG  <ellipse> elements. Each SVG  <ellipse> element is created in the SVG namespace that is specified in the variable svgNS, after which values are assigned to the required attributes of an ellipse, as shown here:

[image: image]

After each SVG  <ellipse> element is dynamically created, the element is appended to the DOM with one line of code, as shown here:

gcNode.appendChild(ellipseNode);

Finally, the SVG  <g> element at the bottom of Listing A.15 acts as a “canvas” on which the dynamically generated ellipses are rendered.

Figure A.11 displays the result of rendering ArchEllipses1.svg, in a landscape-mode screenshot taken from an Android application running on an Asus Prime Android ICS 10” tablet.

[image: image]

FIGURE A.11 SVG ellipses on an Asus Prime Android ICS 10” tablet.

SVG AND XSLT



The previous example showed you how to use JavaScript in order to dynamically generate an SVG document, but the contents of the SVG document are in the browser’s memory space. If you need to programmatically generate SVG documents and store them on the Filesystem, one option is to create XSL stylesheets and apply them to XML documents (that contain values for constants that are referenced in the XSL stylesheet) in order to generate dynamic SVG documents.

[image: image]

The XSLT-based example involves the XML file SineR2Ellipses1.xml and the XSL stylesheet SineR2Ellipses1.xsl. However, XSLT is beyond the scope of this book, so the details of the stylesheet will be omitted. The entire source code for both files is available on the DVD for this book. If you want to learn about XSLT, you can perform an Internet search and read various tutorials that are available.


APPENDIX B

INTRODUCTION TO ANDROID

This Appendix provides an overview of how to develop Android applications, with a discussion about the structure of Android projects, Android Activities, and Android Intents. You will learn how to create a HelloWorld Android application and then launch the application in an Android emulator:

http://www.mobilexweb.com/blog/android-4-0-browser-html5

WORKING WITH ANDROID APPLICATIONS



Android is an open source toolkit for developing Android mobile applications. At the time of this writing, Android 4.0.3 (“Ice Cream”) is the latest major release, and the most current version of Android is 4.1 (“Jelly Bean”). Google is currently working on the next version of Android (“Key Lime Pie”), but the availability date has not been announced yet.

This Appendix provides some information about the major features of Android 4.0, where to download Android, and key concepts in Android. When you finish this section, you’ll have an understanding of how to create native Android applications.

MAJOR FEATURES OF ANDROID 4.X



Earlier versions of Android provided support for UI components and event handlers, audio and video, managing files on the filesystem, graphics and animation effects, database support, Web services, and telephony and messaging (SMS).

Google Android 4.1 (Jelly Bean) was released in June, 2012 during Google IO. Its hardware support for level 16 is here:

http://developer.android.com/reference/android/hardware/Sensor.html

Google Android 4.0 (released in some regions in October 2011) merges the functionality of Android 2.3 (released in 2010) for smartphones with the functionality in Android 3.x (released in early 2011) for tablets. Android 4.0 provides feature improvements over version 3.x as well as the following new features:

•  SVG

•  Motion Sensor API (accelerometer and gyroscope -on compatible devices-)

•  3D Transforms on CSS3

•  XHR 2 & CORS

•  File API

•  HTML Media Capture API for camera/microphone access through file management

•  Binary Arrays (Int16Array, Float32Array, etc.)

The features that were added to Android 3.x are here:

[image: image]  A new UI for tablets

[image: image]  System bar for status and notifications

[image: image]  Action bar for application control

[image: image]  Customizable home screen

[image: image]  Copy/paste support

[image: image]  More connectivity options

[image: image]  SVG support

[image: image]  Universal remote function

[image: image]  Google Docs integration

[image: image]  Built-in remote desktop

[image: image]  Improved media player

[image: image]  Better GPS support

[image: image]  Improved multitasking

[image: image]  Tracking facility

[image: image]  Battery life/power management improvements

The nice feature improvements in Android 3.0 include longer battery life, faster graphics rendering, and richer media functionality (e.g., time-lapse video, HTTP live streaming, and DRM). Moreover, Android 3.1 supports another set of new features, including APIs for USB accessories and new input events from mice, trackballs, and joysticks.

Android 4.0 lacks support for history management, IndexedDB, WebGL, WebSockets, or Web Workers. You can probably expect to see some of these features in future versions of Android.

Keep in mind that in this Appendix we are focusing on a small subset of Android functionality that we need in order to understand the code samples in Chapter 12. Navigate to the Android homepage to obtain more information about the new and improved suite of features that are supported in Android 4.x.

DOWNLOAD/INSTALLATION OF ANDROID



You need to download and install Java, Eclipse, and Android in order to develop Android-based mobile applications in Eclipse. Note that Java is pre-installed on Mac OSX, and Java is also available for download via Linux-based package managers. You can download Java for your platform here:

http://java.sun.com/javase/downloads

If you have a Windows machine, you need to set the environment variable JAVA_HOME to the directory where you uncompressed the Java distribution.

The Android SDK is available for download here:

http://developer.android.com/sdk/index.html

For the Windows platform, the Android distribution is a file with the following type of name (this may be slightly different by the time this book is published): android-sdk_r06-windows.zip.

After you have completed the Java and Eclipse installation, follow the Android installation steps in order to install Android on your machine.

You also need to create an AVD (Android Virtual Device); the step-by-step instructions for doing so discussed in the next section.

Creating an Android Virtual Device

You need to create an AVD (Android Virtual Device) so that you can launch the Android applications that you create in Eclipse. You can create an AVD from the AVD Manager in Eclipse or from the command line, and the steps involved are the same.

You can launch the AVD from the command line by navigating to the directory $ANDROID_HOME/tools and then typing the following command:

android

After a few moments, Android will launch the AVD Manager screen. Now create a new AVD by perofrming the following steps:

Figure B.1 The AVD ManagerCreate a new AVD by performing the following steps:

1.  Click on the “New…” button

2.  Specify “MyAVD3.0” in the “Name:” input field

3.  Select “Android 3.0 – API Level 9” from the “Target:” dropdown list

4.  Enter “50” in the “Size:” input field

5.  Click on the “Resolution:” radio button

6.  Specify 480 and 320 for the dimensions

7.  Click the “Create AVD” button

The name of the AVD in Step 2 is simply a suggestion; you can replace this string with another name. Note that you can delete this new AVD simply by selecting “MyAVD3.0” in the list of existing Android Virtual Devices, and then clicking the “Delete…” button.

KEY CONCEPTS IN ANDROID



Although Android applications are written in Java, the Java code is compiled into a Dalvik executable, which (along with other assets) is part of the .apk application file that is deployed to Android devices.

In addition to support for standard Java language features, Android applications usually involve some combination of the following Android-specific concepts:

•  Activities

•  Intents

•  Services

•  Broadcast receivers

After you have mastered the concepts in the preceding list, you can learn about Intent Filters and Content Providers (a full discussion of these two topics is beyond the scope of this chapter) and how to use them in order to provide more fine-grained Intent-based functionality as well as the ability to share data across Android applications.

The properties of every Android application are specified in the XML document AndroidManifest.xml, which is automatically generated during the creation of every Android application. This manifest file contains information about the Activities, Intents, Services, Broadcast receivers, and permissions that are part of the associated Android application.

An Android application can contain multiple Android Activities, and each Android Activity can contain multiple Intents and Intent Filters. Furthermore, an Android application can contain an Android Service and also an Android Broadcast receiver, both of which are defined as sibling elements of the Android activity elements in AndroidManifest.xml.

Listing B.1 provides an outline of what you might find in an AndroidManifest.xml project file. In this case, the project file contains the “stubs” for two Android Activities, two Android Services, and two Android Broadcast receivers. The attributes of the XML elements have been omitted so that you can see the overall structure of an Android application, and later in this chapter you will see a complete example of the contents of AndroidManifest.xml.

Listing B.1 An outline of an AndroidManifest.xml

[image: image]

Listing B.1 contains two Android activity elements, two Android service elements, and two Android receiver elements. In each of these three pairs, there is one element that contains an Android intent-filter element, but keep in mind that many variations are possible for the contents of AndroidManifest.xml. The exact contents of the project file depend on the functionality of your Android application.

Android also supports Java Native Interface (JNI), which allows Java code to invoke C/C++ functions. However, you also need to download and install the Android Native Development Kit (NDK), which contains a set of tools for creating libraries that contain functions that can be called from Java code. You can use JNI if you need better performance (especially for graphics) than you can achieve through Java alone, but the details of this topic are beyond the scope of this chapter.

Android Activities

An Android Activity corresponds to a screen or a view of an application, and the main entry point of an Android application is an Android Activity that contains an onCreate() method (which overrides the same method in its superclass) that is invoked whenever you launch an Android application. When you launch your Android application, its Android Activity will be started automatically. As an example, Listing B.2 displays the contents of HelloWorld.java, which is automatically generated when you create an Eclipse-based HelloWorld Android application later in this chapter.

Listing B.2 HelloWorld.java

[image: image]

During the project creation step for Android applications, you specify the package name and the class name; the rest of the generated code is the same for every Android project.

Notice that HelloWorld extends android.app.Activity, and it also overrides the onCreate() method. As you can probably surmise, an Android Activity is an Android class containing a set of methods (such as onCreate()) that you can override in your Android applications. An Activity contains one or more Views that belong to an Android application.

An Android View is what users see on the screen, which includes the UI widgets of the Android application. The HelloWorld Android application contains an Android class that extends the Android Activity class and overrides the onCreate() method with your custom code. Note that Android applications can also extend other Android classes (such as the Service class), and they can also create threads.

An Android application can contain more than one Android Activity, and as you already know, every Activity must be defined in the XML document AndroidManifest.xml, which is part of every Android application.

The HelloWorld Android project contains the XML document Android-Manifest.xml, in which the Android class HelloWorld is registered in the XML activity element, as shown in Listing B.3.

Listing B.3 AndroidManifest.xml

[image: image]

Notice the period (“.”) that precedes the Android Activity HelloWorld in Listing B.3. This period is mandatory because the string .HelloWorld is appended to the package name com.apress.hello (also specified in Listing B.3), so the fully qualified name of HelloWorld.java in this Android project is com.apress.hello.HelloWorld.

Android Intents

The Android UI (user interface) consists of Intents and Views. In abstract terms, an Android Intent represents the details regarding an action (often described by a verb) to perform in an Android application.

An Intent is essentially a notification between Android Activities (or Services). An Intent enables an Android Activity to send data to other Android Activities and also to receive data from other Android Activities.

An Android Intent is similar to an event handler, but Android provides additional functionality for handling multiple Intents and options for using existing intents vs. starting a new intent. Android Intents can start a new Android Activity, and they can also broadcast messages (which are processed by Android Broadcast receivers). The following snippet illustrates how to start a new Activity via an intent:

[image: image]

Android Activities and Intents provide a loosely coupled set of resources that is reminiscent of SOA (service-oriented architecture). The counterpart of an Android Activity would be a Web service, and the Intents that the Android Activity can process are comparable to the “operations” or methods that the web service makes available to the world. Other Android applications can explicitly invoke one of those methods, or they can make a “general” request, in which case the “framework” determines which web services will handle that general request.

You can also broadcast Intents in order to send messages between components. The following snippet illustrates how to broadcast an Intent:

[image: image]

This type of functionality provides a greater flexibility and “openness” for Android applications.

Types of Android Intents

There are several types of Android Intents, each of which provides slightly different functionality. A directed Intent is an Intent with one recipient, whereas a broadcast Intent can be received by any process. An explicit Intent specifies the Java class that needs to be invoked. An implicit Intent is an Intent that does not specify a Java class, which means that the Android system will determine which application will process the implicit Intent. If there are several applications available that can respond to an implicit Intent, the Android system gives users the ability to select one of those applications.

Android also has the notion of Intent Filters, which are used for Intent resolution. An Intent Filter indicates the Intents that an Android Activity (or Android Service) can “consume,” and the details are specified in the XML intent-filter element. Note that if an application does not provide an Intent Filter, then it can be invoked only by an explicit Intent (and not by an implicit Intent).

An Intent Filter is specified in an Android Activity in the file AndroidManifest.xml, as shown in Listing B.4.

Listing B.4 An example of an Intent Filter in Android

[image: image]

Listing B.4 displays a fragment from the contents of AndroidManifest. xml, which is shown in Listing B.3. The XML action element in Listing B.4 specifies the default value android.intent.action.MAIN, and the XML category element specifies android.intent.category.LAUNCHER (also a default value), which means that the parent Activity will be displayed in the application launcher.

An Intent Filter must contain an XML action element, and optionally contain an XML category element or an XML data element. As you can see, Listing B.4 contains the mandatory XML action element that specifies the default action, and an optional XML category element, but not the optional XML data element.

An Intent Filter is a set of information that defines a specific action; the XML data element specifies the data to be acted upon, and the XML category element specifies the component that will perform the action.

There are various combinations of these three XML elements that can be specified in an Intent Filter because two of these elements are optional, and Android uses a priority-based algorithm to determine what will be executed for each Intent Filter that you define in AndroidManifest.xml. If you need to learn about Intent Filters in greater detail, consult the Android documentation for additional information.

In case you are interested in finding out about Android Intents that are freely available, you can visit OpenIntents, which is an open source project consisting of various Android Intents that have been donated by other people. Its homepage is here:

www.openintents.org/en/

OpenIntents provides Android applications in various categories, such as utilities, business applications, education, and entertainment. The applications are available as .apk files, and sometimes the source code for those applications is also available for free. Moreover, OpenIntents provides links to Android libraries such as game engines, charting packages, and services such as accessing a CouchDB server, Drupal, Facebook, and many others. The OpenIntents libraries are available here:

www.openintents.org/en/libraries

OpenIntents also provides a registry of publicly available Android Intents that can be invoked by Android Activities, along with their class files, and a description of their services. Visit the OpenIntents homepage for more information.

Android Services

Android Services are available for handling background tasks and other tasks that do not involve a visual interface. Since Android Services run in the main thread of the main process, Android Services typically start a new thread when they need to perform work without blocking the UI (which is handled in the main thread) of the Android application. Thus, an Android application can “bind” to a Service through a set of APIs that are exposed by that service.

An Android Service is defined via an XML service element in AndroidManifest.xml, as shown here:

[image: image]

Listing B.5 displays the contents of ServiceName.java, which provides “skeleton” code for the definition of a custom Android Service class.

Listing B.5 SimpleService.java

[image: image]

For example, if you need to execute something on a regular basis, you can include an instance of a Timer class that schedules and executes a TimerTask as often as required for your application needs.

Android Broadcast Receivers

The purpose of an Android Broadcast receiver is to “listen” to Android Intents. Listing B.6 displays the definition of an Android Broadcast receiver in the AndroidManifest.xml file for the widget-based Android application that is discussed later in this chapter.

Listing B.6 Sample Entry for a Receiver in AndroidManifest.xml

[image: image]

Listing B.6 contains an XML receiver element that specifies MyHello-Widget as the Java class for this widget. This Android receiver contains an XML intent-filter element with an XML action element that causes an action to occur when it is time to update the AppWidget MyHelloWidget, as shown here:

[image: image]

Android Life Cycle

Earlier in this Appendix, you saw the contents of HelloWorld.java, which contains the onCreate() method that overrides the same method in the superclass. In fact, onCreate() is one of the seven Android methods that make up the Android application life cycle.

A Google Android application contains the following methods, this is the order in which methods are invoked during the life cycle of an Android application:

[image: image]  onCreate()

[image: image]  onRestart()

[image: image]  onStart()

[image: image]  onResume()

[image: image]  onPause()

[image: image]  onStop()

[image: image]  onDestroy()

The onCreate() method is invoked when an Activity is created, and its role is similar to init() methods in other languages. The onDestroy() method is invoked when an Activity is removed from memory, and its role is essentially that of a destructor method in C++ . The onPause() method is invoked when an Activity must be paused (such as reclaiming resources). The onRestart() method is invoked when an Activity is being restarted.  The onResume() method is invoked when an Activity interacts with a user. The onStart() method is invoked when an Activity becomes visible on the screen. Finally, the onStop() method is invoked in order to stop an Activity.

The methods onRestart(), onStart(), and onStop() are in the visible phase; the methods onResume() and onPause() are in the foreground phase. An Android application can pause and resume many times during the execution of that application; the details are specific to the functionality of the application (and possibly the type of user interaction as well).

CREATING ANDROID APPLICATIONS



This section describes how to create an Android application in Eclipse, and a subsequent section shows you the directory structure of an Android application, followed by a discussion of the main files that are created in every Android application.

Launch Eclipse and perform the following sequence of steps in order to create a new Android application called HelloWorld:

1.  Navigate to File New Android Project.

2.  Enter “HelloWorld” for the project name.

3.  Select the check box on the left of “Android 3.1” for the Build Target.

4.  Enter “HelloWorld” for the Application name.

5.  Enter “com.apress.hello” for the Package name.

6.  Enter “HelloWorld” in the Create Activity input field.

7.  Enter the digit “9” for the Min SDK Version.

8.  Click the Finish button.

Eclipse will generate a new Android project (whose structure is described in the next section). Next, launch this application by right-clicking the project name HelloWorld, and then selecting Run As Android Application. You must wait until the Android emulator completes its initialization steps, which can require a minute or so (but each subsequent launching of your application will be noticeably faster).

THE STRUCTURE OF AN ANDROID APPLICATION



Navigate to the HelloWorld project that you created in the previous section, and right-click the project name in order to display the expanded directory structure. The next several sub-sections discuss the directory structure and the contents of the main files of every Android application.

Listing B.7 displays the directory structure of the Android project HelloWorld.

Listing B.7 Structure of an Android project
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This Android application contains two Java files (HelloWorld.java and R.java), a JAR file (android.jar), an image file (icon.png), three XML files (main.xml, strings.xml, and AndroidManifest.xml), and a text file, default.properties.

THE MAIN FILES IN AN ANDROID APPLICATION



The files in the HelloWorld Android application that we will discuss in this section are listed here (all files are listed relative to the project root directory):

[image: image]  src/com/apress/hello/HelloWorld.java

[image: image]  gen/com/apress/hello/R.java

[image: image]  AndroidManifest.xml

[image: image]  res/layout/main.xml

[image: image]  res/values/strings.xml

Listing B.8 displays the contents of HelloWorld.java, which is where you include all the custom Java code that is required for this Android application.

Listing B.8 HelloWorld.java
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Earlier in this chapter, you saw the contents of HelloWorld.java. You can think of this code as “boilerplate” code that is automatically generated during project creation, based on the user-supplied values for the package name and the class name.

Your custom code is included immediately after this statement:

[image: image]

Instead of setting the View from the file main.xml, it is also common to set the View from another XML file or from a custom class that is defined elsewhere in your Android project.

Now let’s look at Listing B.9, which displays the contents of the resources file R.java, which is automatically generated for you when you create an Android application.

Listing B.9 R.java

[image: image]

The integer values in Listing B.9 are essentially references that correspond to assets of an Android application. For example, the variable icon is a reference to the icon.png file that is located in a subdirectory of the res directory. The variable main is a reference to the XML file main.xml (shown later in this section) that is in the res/layout subdirectory. The variables app_name and hello are references to the XML app_name element and XML hello element that are in the XML file strings.xml (shown earlier in this section) that is in the res/values subdirectory.

Now that we have explored the contents of the Java-based project files, let’s turn our attention to the XML-based files in our Android project. Listing B.10 displays the entire contents of AndroidManifest.xml.

Listing B.10 AndroidManifest.xml
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Listing B.10 starts with an XML declaration, followed by an XML manifest element that contains child XML elements, which provide information about your Android application. Notice that the XML manifest element contains an attribute with the package name of your Android application.

The XML application element in Listing B.10 contains an android:icon attribute whose value is @drawable/icon, which refers to an image file icon. png that is located in the res subdirectory. Android supports three types of image files: high-density, medium-density, and low-density. The corresponding directories are drawable-hdpi, drawable-mdpi, and drawable-ldpi, all of which are subdirectories of the res directory under the root directory of every Android application.

The XML application element in Listing B.10 also contains an android:label attribute whose value is @string/app_name, which refers to an XML element in the file strings.xml that is in the res/values subdirectory.

Listing B.10 contains an XML intent-filter element, which was briefly discussed earlier in this chapter. The final part of Listing B.10 specifies the minimum Android version number that is required for this application, as shown here:
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In our current example, the minimum version is 9, which is also the number that we specified during the creation step of this Android application.

Now let’s take a look at Listing B.11, which displays the contents of the XML file strings.xml.

Listing B.11 strings.xml
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Listing B.11 is straightforward: it contains an XML resources element with two XML child elements that are used to display the string “Hello World, HelloWorld!” when you launch this Android application. Note that the XML application element in the XML document AndroidManifest.xml references also the second XML string element, whose name attribute has the value app_name, as shown here:
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Now let’s look at Listing B.12, which displays the contents of the XML document main.xml, which contains View-related information about this Android application.

Listing B.12 main.xml
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Listing B.12 contains an XML LinearLayout element that is the default layout for an Android application. Android supports other layout types, including AbsoluteLayout, FrameLayout, RelativeLayout, and TableLayout (none of which are discussed in this Appendix).

The XML LinearLayout element contains a fill_parent attribute that indicates that the current element will be as large as the parent element (minus padding). The attributes layout_width and layout_height specify the basic values for the width and height of the View.

The XML TextView element contains the attributes layout_width and layout_height, whose values are fill_parent and wrap_content, respectively. The wrap_content attribute specifies that the size of the View will be just big enough to enclose its content (plus padding). The attribute text refers to the XML Hello element that is specified in the strings.xml file (located in the res/values subdirectory), whose definition is shown here:
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The string “Hello World, HelloWorld!” is the text that is displayed when you launch the HelloWorld Android application in the Android simulator or in an Android device after having deployed this Android application.


APPENDIX C

HTML5 AND JAVASCRIPT TOOLKITS

This Appendix provides a light introduction and code samples for graphics-oriented JavaScript toolkits (such as EaselJS and ThreeJS) as well as JavaScript toolkits for developing HTML5 Web pages (such as Backbone.js and Twitter Bootstrap). The rationale for the inclusion of these technologies is simple: Web development is becoming increasingly sophisticated, and there is a distinct possibility that at least some of the technologies (or some variants) in this Appendix will become ubiquitous.

If you are a Web developer, portions of the material in this Appendix might be optional for you, so it’s a good idea to skim through the list of topics (and graphics images) and then decide which material is relevant for your needs. Knowledge of these toolkits will place you in a better position to compare emerging toolkits to those that are currently available.

The first part of this Appendix briefly discusses EaselJS and KineticJS, which are JavaScript toolkits for HTML5 Canvas. These toolkits provide a layer of abstraction on top of HTML5, and you can easily create Android applications using these toolkits. The second part of this Appendix discusses D3, which is a JavaScript-based toolkit (developed by Mike Bostock) that enables you to create SVG-based graphics quickly, and often with considerably less effort than doing so using plain JavaScript. This toolkit bears some resemblance to jQuery, and its name is based on Data Driven Documents. This section presents D3 code samples, as well as a link to an open source project containing code samples using D3, and also how to combine D3 with CSS3 and SVG filters. You will also get a brief introduction to Google Go, along with a code sample written in Go that illustrates how to generate SVG-based graphics.

The third part of this Appendix discusses WebGL, which is not a formal part of HTML5, yet it is an upcoming technology for sophisticated graphics, animation, and games in browsers. If you are using Internet Explorer, this section provides information about obtaining a shim that adds WebGL support to IE. You will see some code examples that illustrate how to use the Three.js, which is a toolkit that provides a layer of abstraction on top of We-bGL. This section also discusses CSG (Constructive Solid Geometry), which is another 3D toolkit that you can use in conjunction with Three.js.

The final section gives you a brief overview of Backbone.js, StackMob (which is based on Backbone.js), and Twitter Bootstrap, each of which is a JavaScript-based toolkit for developing Web sites and applications.

There are a few points that you need to keep in mind as you read this Appendix. First, these toolkits have differing levels of complexity, and only a limited number of features are presented in this Appendix. However, the intent is to provide you with just enough details to pique your interest, and also to help you determine which toolkits (if any) might be relevant for your Web development. Although the toolkits in this Appendix serve different needs (e.g., D3 is extremely well-suited for data visualization), they usually require knowledge of JavaScript. Every technology in this Appendix works on major browsers on desktops and (with the exception of WebGL) also on smartphones and tablets. In addition, IDEs such as Sencha Animator and Adobe Edge Animate (neither is covered here) can simplify the creation of Web pages with CSS3 with a minimum of custom code.

Second, this Appendix is not an introduction to game programming for desktop or mobile devices. There are entire books devoted to game programming, and if this topic interests you, then you can avail yourself of one of those books.

The third point pertains to the code samples: virtually every sample renders an abstract image or pattern, sometimes accompanied by an open source project with additional code samples. These samples are included because you are unlikely to find them on any other Web sites, and they can provide visual ideas that you can use to supplement your own Web pages.

JAVASCRIPT TOOLKITS FOR HTML5 CANVAS



Chapter 11 shows you how to use many HTML5 Canvas APIs for creating 2D shapes in an HTML5  <canvas> element. However, if you prefer not to use these APIs directly, you can avail yourself of JavaScript toolkits that provide a layer of abstraction over HTML5 Canvas.

This Appendix covers the following JavaScript toolkits (the last two are covered in a cursory fashion) for HTML5 Canvas:

•  EaselJS

•  GWT Support for Canvas

•  KineticJS

•  FabricJS

•  PaperJS

In addition, ThreeJS (discussed later in this Appendix) supports an HTML5 Canvas renderer.

EaselJS

EaselJS is an open source toolkit that provides a layer of abstraction over HTML5 Canvas, and its homepage is here:

http://createljs.com

EaselJS defines a hierarchy of shape objects “on top of” the bitmap-oriented APIs in HTML Canvas.

One programming style that is used in EaselJS in order to render HTML Canvas-based graphics involves the following sequence of six steps:

•  Obtain a reference to the HTML  <canvas> element in a Web page

•  Create a “stage” object with the previously obtained reference

•  Create a new “container” object

•  Append the “container” object to the “stage” object

•  Append one or more Shape objects to the “container” object

•  Invoke the “update” method of the “stage” object

The last step in the previous list of six steps is the point at which the graphics is rendered in an HTML Web page.

As an example, the HTML page LituusTransformDoubleEllipses1. html in Listing C.1 uses Easel.js to render an abstract design based on a set of ellipses with gradients.

Listing C.1 LituusTransformDoubleEllipses1.html

[image: image]

[image: image]

The code in Listing C.1 follows the sequence of six steps that is listed at the beginning of this section. Notice that Step 5 is performed by a loop that adds a set of Shape objects that are ellipses, as shown here:

[image: image]

Listing C.1 creates another ellipse that is very similar to the preceding ellipse, except that its rotation attribute is set to angle/10 instead of angle/20, and then this new ellipse is also appended to the container object.

Figure C.1 displays the graphics image that is rendered by the code in Listing C.1.

[image: image]

FIGURE C.1 Rendering a set of ellipses with Easel.js.

Despite the simplicity of the code in Listing C.1, the graphics image has a nice visual effect. Additional graphics-based code samples illustrating other features of Easel.js are here:

http://code.google.com/p/easeljs-graphics

KineticJS

KineticJS is another open source toolkit that provides a hierarchy of shape object above the bitmap-oriented APIs in HTML5 Canvas (just as EaselJS does) and its homepage is here:

https://github.com/kinetic.js/

KineticJS supports event bindings whose syntax is similar to jQuery. For example, the following code fragment shows you how to bind a JavaScript function to mouse event on an element called container (which is not defined here):

[image: image]

Listing C.2 displays the contents of KineticCanvas1.html, which illustrates how to handle touch events in KineticJS.

Listing C.2 KineticCanvas1.html

[image: image]

[image: image]

In high-level terms, Listing C.2 contains a JavaScript variable stage that serves as an outer container object for the shapesLayer object (which contains dynamically created shapes later in the code listing) and also the messageLayer object, which “styles” the rendered text.

When the HTML Web page in Listing C.2 is loaded, a JavaScript function is executed that creates a triangle shape, adds a touchmove handler to the triangle, and then adds the triangle to the shapesLayer object, as shown here:

[image: image]

The next block of code creates a circle object, adds a touchstart and a touchend handler to the circle, and then adds the circle to the shapesLayer object. The last bit of code adds the shapeLayer object and the message-Layer object to the stage object.

Figure C.2 displays the graphics image that is rendered by Listing C.2.

[image: image]

FIGURE C.2 Rendering 2D shapes with KineticJS.

CREATING ANDROID APPLICATIONS WITH KINETICJS



In Chapter 13, there is information about creating HTML5-based Android applications, and after reading that content, you can read the code sample in this section, which uses KineticJS to create a hybrid Android application.

Create an Android project called KineticDnd1 for Android 2.x or higher (with a namespace of your choice), and then perform the following three steps:

1.  Create the directory $PROJECT_TOP/assets/www.

2.  Place a copy of the file KineticDnd1.html in the preceding directory.

3.  Place a copy of kinetic-3.7.4.js in the same subdirectory.

Listing C.3 displays the contents of KineticDnd1.html, which illustrates how to handle drag and drop events in an Android application that uses KineticJS.

Listing C.3 KineticDnD1.html

[image: image]

[image: image]

The code in Listing C.3 has a similar structure, except that instead of creating a circle and a triangle, Listing C.3 creates a rectangular object called box, makes the box object draggable, adds dragstart and dragend event listeners, and then adds the box object to the stage object, as shown here:

[image: image]

Listing C.4 displays the contents of KineticDnd1Activity.html, which is the Android Activity for the KineticDnD1 Android project.

Listing C.4 KineticDnD1Activity.java

[image: image]

Listing C.4 is the Java code for an Android mobile application, and you can review the steps for creating Android applications in Chapter 13 if you need to refresh your memory. In this example, the Android application launches the HTML5 Web page in Listing C.3 in an Android Webview.

OTHER JAVASCRIPT TOOLKITS FOR HTML5 CANVAS



There are various other JavaScript toolkits that look promising, and after evaluating their supported features, you might decide that they are better suited for your needs than some of the toolkits that you learned about earlier in this Appendix.

One JavaScript toolkit for HTML5 Canvas is Fabric.js, whose homepage is here:

http://fabricjs.com

FabricJS has an “interactive object model” that is a layer above the HTML5 Canvas element; it‘s also a parser for SVG-to-Canvas as well as Canvas-to-SVG. With Fabric.js you can create objects (such as rectangles, circles, ellipses, polygons, and so forth), and also apply transforms (such as scale, rotate, translate, and skew) to these objects. Moreover, you can apply files to images, and also serialize the entire canvas.

Some Fabric.js code samples are available here:

https://github.com/kangax/fabric.js/

PaperJS is another JavaScript toolkit for HTML5 Canvas, and its homepage is here:

http://paperjs.org

PaperJS provides a Document Object Model (also called a Scene Graph) that populates it with layers, groups, paths, rasters, and so forth. Groups and layers can contain other items as well as other groups. A collection of PaperJS code samples is here:

http://paperjs.org/examples/

You might also be interested in reading a slightly older review of various Canvas-based toolkits (including jCanvaScript, CAKE, and doodle.js) is here:

http://www.suburban-glory.com/blog?page=141

JAVASCRIPT TOOLKITS FOR SVG



In addition to JavaScript toolkits for HTML5 Canvas, there are some very good JavaScript toolkits available for SVG. This Appendix covers the D3 and Raphael, both of which are JavaScript toolkits that provide a layer of abstraction over SVG.

D3 (DATA DRIVEN DOCUMENTS)



Mike Bostock created the open source toolkit Protovis, and then he created the D3 toolkit, which is a JavaScript-based open source project for creating very appealing data visualization. Its homepage is here:

http://mbostock.github.com/d3/

In December of 2011, D3 was named the data visualization project of the year (by FlowingData!), which is not surprising when you see the functionality that is available in D3.

D3 provides a layer of abstraction that generates underlying SVG code. D3 enables you to create a surprisingly rich variety of data visualizations. If you need to generate graphics-oriented Web pages, and you prefer to work with JavaScript instead of working with “raw” SVG, then you definitely ought to consider using D3.

D3 provides tools for reading data in multiple formats and the ability to transform the data and render the data in many forms.

D3 supports the following features:

•  Creation of SVG-based 2D shapes

•  2D graphics and animation effects

•  Method chaining

D3 has an extensive collection of “helper methods”, such as select(), append(), data(), and attr(), along with many other helper methods. Read the online documentation about these and other D3 methods.

The next section shows you how to use D3 in order to render a set of ellipses following the path of a polar equation.

Rendering a Cardioid-Based Set of Gradient Ellipses with D3

Listing C.5 displays the contents of CardioidEllipses1Grad2.html, which is an HTML5 Web page that illustrates how to render a set of Cardioid-based gradient ellipses with D3.

Listing C.5 CardioidEllipses1Grad2.html

[image: image]

Listing C.5 contains HTML markup and also initializes some JavaScript variables. Next, the definition of the data variable is a collection of objects, each of which provides the formulas for calculating the values of the variables r, x, and y for a given value of angle (which varies between 0 and maxAngle), as shown here:

[image: image]

Notice that maxAngle (shown in bold) is specified as the value for the D3 range() function in the first line of the preceding code block.

The vis variable creates an  <svg> element and uses method chaining to set various attributes of this  <svg> element. The final block of code in Listing C.6 creates a set of SVG  <ellipse> elements (and also sets the attributes of each ellipse) and appends every  <ellipse> element to the  <svg> element via an implicit loop.

For example, the calculation the cx attribute and the cy attribute of each ellipse is shown here:

[image: image]

The d object that is passed into the anonymous function in the preceding two lines of code is one of the elements of the data object defined earlier in Listing C.5, which means that you can reference the values d.r, d.x, and d.y. The attributes rx and ry are constants, and the calculation for the fill attribute uses d.angle (which is not used for any of the other attributes).

Figure C.3 displays the graphics image that is rendered by the code in Listing C.5.

[image: image]

FIGURE C.3 Rendering a set of Cardioid-based gradient ellipses.

An open source project with many similar D3-based code samples is available here:

http://code.google.com/p/d3-graphics

Raphael.js

Raphael.js is a JavaScript toolkit that creates SVG-based graphics. Its homepage is here:

http://raphaeljs.com/

Listing C.6 displays the contents of LituusDoubleEllipses1Grad1.html, which illustrates how to render a set of ellipses using Raphael.

Listing C.6 LituusDoubleEllipses1Grad1.html

[image: image]

Listing C.6 defines a JavaScript onload function that executes when the Web page is loaded. After initializing some JavaScript variables, this JavaScript function defines the variable paper that is a container object that “holds” the 2D shapes that are constructed later in the code. The main part of the code consists of a loop that initializes a set of ellipses and adds them to the paper object using the following code:

[image: image]

Figure C.4 displays the graphics image that is rendered by the code in Listing C.6.

[image: image]

FIGURE C.4 Rendering a set of Cardioid-based gradient ellipses.

You can find an assortment of code samples using Raphael here:

http://code.google.com/p/raphael-graphics

GOOGLE GO

Google Go is a programming language that is available as an open source project. You can find the source code, demos, and tutorials on the Google Go homepage:

http://code.google.com/p/go/

Although the syntax of Go resembles the C programming language, there are differences: line-ending semicolons are optional, and variable declarations are usually optional. Type conversions must be made explicit, and new “go” and “select” control keywords have been introduced to support concurrent programming. New built-in types include maps, Unicode strings, array slices, and channels for inter-thread communication. The Go language requires garbage collection, but Go does not include type inheritance, generic programming, assertions, method overloading, or pointer arithmetic.

Listing C.7 displays the contents of GGArchEllipsesRGrad1Mod1.go, which illustrates how to render a set of Archimedean-based radial gradient ellipses with Google Go.

Listing C.7 GGArchEllipsesRGrad1Mod1.go

[image: image]

Notice how Listing C.7 starts with a package statement, an import statement, and then the declaration of the main function using the following syntax:

[image: image]

The previous function contains definitions of a set of variables using “=:” (and not “=”), followed by the variable radial1 that consists of an array of color stops that are used for filling the ellipses later in the code listing.

The next section of code performs some SVG-related initialization and also defines a radial gradient, as shown here:

[image: image]

Finally, the main loop in Listing C.7 creates and then renders a set of ellipses with the following code:

[image: image]

[image: image]

Generate the SVG code by issuing the following command from the command line:

[image: image]

Listing C.8 displays a truncated portion of the generated SVG document, but the accompanying DVD contains the complete code listing.

Listing C.8 GGArchEllipsesRGrad1Mod1.svg

[image: image]

The code in Listing C.8 consists of standard SVG elements that we have covered in one of the book chapters, so we will not discuss them here.

Launch a browser session with the SVG document in Listing C.8 and you will see the image that is displayed in Figure C.5.

[image: image]

FIGURE C.5 SVG generated by Go rendered on an Asus Prime tablet with Andoid ICS.

WEBGL



WebGL is an implementation of OpenGL (a cross-platform 3D drawing standard created in 1992) that provides JavaScript bindings for OpenGL ES 2 in order to access OpenGL functionality. WebGL is moving toward standardization, and the process involves the Khronos Group (which is responsible for OpenGL) and browser vendors.

WebGL has a pipeline-oriented architecture, along with “fragment shaders” for textures and “vertex shaders” for managing vertex buffers. The programming language is GLSL (GL Shading Language) that is similar to the C programming language.

Currently you need to invoke the getContext() method with vendor prefixes, such as moz-webgl and webkit-3d, in order to obtain a 3D context. Although WebGL is arguably more complicated than drawing lines, rectangles, and shapes in HTML5 Canvas, WebGL enables you to render much richer graphics and animation effects.

You can determine whether or not your machine supports WebGL by navigating to this Web site:

http://get.webgl.org/

There are several JavaScript-based toolkits available that provide a layer of abstraction on top of OpenGL APIs that “shield” you from having to learn the lower-level details, including ThreeJS, PhiloGL, and SceneJS.

As this book goes to print, Three.js has the largest number of users on its forum (more than the next two combined), which is a reasonable indicator of the level of activity surrounding Three.js. However, keep in mind that the pace of development of Three.js also means that APIs change frequently, and backward compatibility might not be available. Do not discount the value of other toolkits; it’s certainly possible that they provide functionality that is closer to your needs.

Unfortunately, currently there is little support for WebGL on mobile devices, but that is destined to change (hopefully soon!). You can find the status of API support for mobile devices here:

http://mobilehtml5.org/

Three.js

The Three.js open source project is a JavaScript-based toolkit that provides a layer of abstraction on top of WebGL that makes it easier for you to create rich graphics and animation effects. The source code for Three.js is here:

https://github.com/mrdoob/three.js/

http://learningthreejs.com/blog/2012/01/17/dom-events-in-3d-space/

Currently the Three.js documentation is sparse, but hopefully that will improve over time. You can find some code samples by performing an Internet search, and if you encounter difficulties, www.stackoverflow.com is a very good place to search for answers to your questions.

If you plan to use Three.js in your applications, the following Web site contains useful boilerplate code:

http://jeromeetienne.github.com/threejsboilerplatebuilder/

In brief, there are three objects that you must always create in Three.js in order to render graphics objects in an HTML page with Three.js:

1.   A scene (to put things that you want people to see).

2.   A camera (which can be moved around).

3.   A renderer (for drawing shapes).

After creating a camera, you can move it around to see the objects in the scene from different points of view.

Three.js also supports three different renderers for creating graphics effects using HTML5 Canvas, WebGL, and SVG.

Some people might find Three.js straightforward and intuitive; others might experience a steeper learning curve (it depends on whether or not you already have experience in 3D graphics programming).

The following online tool shows you the results of changing the attributes of a camera (rotation and position) and the position of the light source, along with the coordinates of two cubes:

http://hotblocks.nl/tests/three/cubes.html

Although Three.js provides built-in support only for cubes, cylinders, and spheres, which is not as extensive as other 2D toolkits, you can create very rich 3D visual effects with Three.js. You can also create 3D animation effects in Three.js, as shown later in this section.

RENDERING A SPHERE AND A CYLINDER USING A WEBGL RENDERER



The example in this section is in lieu of the traditional “Hello World” application, and the code illustrates the basic sequence of steps that you need to perform in web pages that use Three.js.

Listing C.9 displays the contents of Sphere1Cylinder1.html, which illustrates how to render a sphere and a cylinder in Three.js.

Listing C.9 Sphere1Cylinder1.html

[image: image]

Listing C.9 contains a JavaScript function draw() that is invoked when the HTML Web page is launched in a browser. As you can see, this function creates a renderer, a camera, and a scene, which are the three objects that are required for rendering and visualizing shapes (as you learned in the previous section) with the following code:

[image: image]

The next portion of Listing C.9 creates a sphere and a cylinder and adds them to the scene object:

[image: image]

The final portion of Listing C.9 creates an ambient light and a directional light; after adding them to the scene object, the sphere and the cylinder in the scene are rendered with the camera:

[image: image]

Figure C.6 displays the graphics image that is rendered by the code in Listing C.9.

[image: image]

FIGURE C.6 Rendering a sphere and a cylinder with ThreeJS.

RENDERING A SPHERE AND A CYLINDER USING A WEBGL RENDERER



Now that you understand how to render a sphere, the following code sample shows you how to render multiple spheres.

Listing C.10 displays the contents of ThreeSpheres1.html, which illustrates how to render three spheres using a WebGL renderer in Three.js.

Listing C.10 ThreeSpheres1.html
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Listing C.10 starts with the creation of a renderer, a camera, and a scene (which are the minimum requirements), followed by the creation of three meshes that are used during the creation of three spheres. For example, the first sphere is created with this code:

[image: image]

Positional values are specified for the three spheres; after they are added to the scene object, a point light is created and added to the scene, which is used during the rendering of the three spheres in the scene:

[image: image]

Note that if you want to use a Canvas renderer instead of a WebGL renderer, replace this line of code:

[image: image]

…with the following line of code:

[image: image]

Figure C.7 displays the three spheres that are rendered by the code in Listing C.10.

[image: image]

FIGURE C.7 Rendering three spheres in ThreeJS.

THE TQUERY JQUERY PLUGIN FOR THREE.JS



The tQuery plugin for jQuery provides a layer of abstraction over the Three.js toolkit. Its homepage is here:

http://jeromeetienne.github.com/tquery/

Listing C.11 displays the contents of Torus1.html that illustrates the ease with which you can render a torus using a minimal amount of tquery code.

Listing C.11 Torus1.html

[image: image]

As you can see, Listing C.11 consists of very basic HTML markup, a reference to the JavaScript file tquery-all.js, and a mere two lines of JavaScript code in a  <script> element that renders a torus (could the code be any simpler than this?)

Figure C.8 displays the torus that is rendered by the code in Listing C.11.

[image: image]

FIGURE C.8 Rendering a torus with tQuery.

CSG (CONSTRUCTIVE SOLID GEOMETRY)



This open source toolkit provides a layer of functionality on top of WebGL. Its homepage is here:

https://github.com/evanw/csg.js/

RENDERING SPHERES AND CYLINDERS



Listing C.12 displays most of the contents of SphereCylinder1.html, which illustrates how to render a sphere and a cylinder in CSG, and also how to perform set-theoretic operations, such as union, intersection, and difference.

Listing C.12 MultipleSolids1.html

[image: image]
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Listing C.12 defines a JavaScript function draw() that is executed when the Web page is loaded into a browser, and this method creates a cube, a sphere, and three cylinders and applies colors to these solids. The JavaScript variable operations is a JavaScript array containing a set of set-theoretic operations (such as union, intersect, subtract, and so forth) to perform on these solids. Note that the length of the operations array matches the number of  <div> elements in the  <body> element.

Launch Listing C.12 in a browser and notice how the objects move as you move your mouse around the screen.

Figure C.9 displays the graphics image that is rendered by the CSG code in Listing C.12.

[image: image]

FIGURE C.9 Rendering 3D objects using set-theoretic operations in tQuery.

BACKBONE.JS



Backbone.js is an open source JavaScript toolkit for developing better structured Web applications. Its homepage is here:

http://Backbone.js.org/

Although Backbone.js is not an MVC (Model-View-Controller) framework, there are some similarities. Backbone.js provides models with key-value binding and custom events, collections with an API of enumerable functions, and views with declarative event handling, all of which is connected to your existing API over a RESTful JSON interface. Backbone.js is an open source component of DocumentCloud, and it’s available on GitHub under the MIT software license, where you can find the source code, an online test suite, an example application, a list of tutorials, and real-world projects that use Backbone.js.

Download Backbone.js from its GitHub repository:

https://github.com/documentcloud/backbone/

A Brief Introduction to Backbone.js

The following subsections give you a simple overview of models, views, collections, and routers in Backbone.js. After you have read this section, you can search for online tutorials that show you examples of Backbone.js applications.

What is a Model?

According to the authors of Backbone:

“Models are the heart of any JavaScript application, containing the interactive data as well as a large part of the logic surrounding it: conversions, validations, computed properties, and access control.”

Whenever you create a new instance of a model, the initialize() method is invoked (which is also the case when you instantiate a new view in Back-bone.js). A simple example is shown in the following code block:

[image: image]

You can set parameters in a model in one of two ways. One way is to use a constructor, as shown here:

[image: image]

Another way is to use the set method, as shown here:

[image: image]

After setting property/value pairs, you can retrieve their values as follows:

[image: image]

You can also set default values in the following manner:

[image: image]

Model Changes

You can listen for changes to the model and execute code whenever a change is detected.

For example, here the new contents of the initialize method:

[image: image]

There are various other features available for manipulating models that you can read in the documentation.

What is a View?

[image: image]

What is a Collection?

A Collection in Backbone is an ordered set of models, and they are useful because you can include methods inside of collections to fetch data from a server, prepare that data before returning the collection, and set sample collections for debugging/testing.

Moreover, you can add event listeners and attach views to collections, which is not the case for simple JavaScript arrays.

As a simple example, we can use the model vehicle that we created in the previous section in order to create a Collection in Backbone as follows:

[image: image]

What is a Router?

Backbone routers are used for routing the URLs in your applications when using hash tags (“#”), which makes them useful for applications that need URL routing and history capabilities. Defined routers should contain at least one route and a function to map to that particular route. Keep in mind that routes interpret anything after “#” tag in the URL, and all links in your application should target either “#/action” or “#action.”

As a simple example, the following code block defines a Backbone router:

[image: image]

This concludes a bare-bones introduction to Backbone. The next section provides some useful links with more detailed information.

USEFUL LINKS



A collection of Backbone.js tutorials is here:

http://backbonetutorials.com/

An example of using Backbone.js with jQuery Mobile:

http://coenraets.org/blog/2012/03/using-backbone-js-with-jquery-mobile/

http://weblog.bocoup.com/organizing-your-backbone-js-application-withmodules/

TWITTER BOOTSTRAP



Currently Twitter Bootstrap is the most watched and forked repository in GitHub, and it provides simple and flexible HTML, CSS, and JavaScript for user interface components and interactions. You can download Twitter Bootstrap here:

http://twitter.github.com/bootstrap/

http://blog.getbootstrap.com/

Bootstrap was designed primarily as a style guide to document best practices, and also to suit people with diverse skill levels. Bootstrap supports new HTML5 elements and syntax, and you can use Bootstrap as a complete kit or to start something more complex.

Bootstrap was initially created for modern browsers, but it has expanded its support to include all major browsers (including IE7). In addition, Bootstrap 2 supports tablets and smartphones.

Bootstrap 2 supports tablets and smartphones, and its responsive design means that its components are scaled according to a range of resolutions and devices, thereby providing a consistent experience. Moreover, Bootstrap provides custom-built jQuery plugins, and it’s built on top of the LESS toolkit. Some features of Bootstrap 2.0 are tooltips, styled stateful buttons, more table and form styling, and an improved structure for its CSS source code (multiple files instead of a single monolithic file).

Bootstrap handles layouts and provides various components, as well as support for popovers, dropdown menus, carousel content, modals, and other functionality. In addition, Bootstrap 2.0 supports responsive design for mobile devices. If you prefer, you can create your own custom download if you do not want to download the full toolkit.

Bootstrap supports styling for various widgets, including buttons and button groups, tabs, navigation bars, form controls, navigation lists, labels, and others.

One interesting Bootstrap feature is its support for progress bars using the CSS classes .bar and .progress that are available in Bootstrap. As an illustration, the following code block shows how to render bars with different colors based on custom attributes that start with the string progress-, as shown here:

[image: image]

USEFUL LINKS



A sample application using Twitter Bootstrap is here:

https://dev.twitter.com/blog/say-hello-to-bootstrap-2

Tutorials and videos:

http://webdesign.tutsplus.com/tutorials/workflow-tutorials/twitter-bootstrap-101-tabs-and-pills/

Twitter BootStrap examples:

http://twitter.github.com/bootstrap/examples.html

An example of Backbone.js with Twitter Bootstrap:

http://coenraets.org/blog/2012/02/sample-app-with-backbone-js-and-twitter-bootstrap/

SUMMARY



This Appendix provided an overview of several JavaScript toolkits that are available in various categories. You learned about toolkits that provide a layer of abstraction above HTML5 Canvas and SVG. In particular, you learned about the following toolkits:

•  EaselJS

•  FabricJS

•  PaperJS

•  D3

•  Raphael

•  CSG

•  Backbone.js

•  Twitter Bootstrap


APPENDIX D

PROGRAMMING THE ROOMBA ROBOT

This Appendix contains Java code that will help you understand how to programmatically control the Roomba robot. Keep in mind that you need a good foundation in the Java programming language in order to understand this code, which contains only inline comments. In addition, you need an understanding of the low-level Java APIs for hardware-related access.

THE ROOMBA JAVA CLASS



The Java class Roomba.java is the main class that manages all the communication with Roomba SCI. In order to initialize the Bluetooth service, the MAC address of the Bluetooth (RooTooth) that is paired to the Android device should be provided. In order to get all the available Bluetooth devices for pairing, a new activity should be used.

BluetoothAdapter.getDefaultAdapter().getBondedDevices() retrieves all the Bluetooth devices that already paired.

BluetoothAdapter.getDefaultAdapter().startDiscovery() invoke this method for Bluetooth devices that are not yet paired (using registration to its broadcast).

Bluetooth service’s constructor can get the Bluetooth device itself instead of its MAC address depending on the implementation of the paired Bluetooth activity and its communication with Roomba’s class.

More information on robots programming is here:

www.RobotAppStore.com/Knowledge-Base

The Roomba class in Listing D.1 is a simplified subset of the complete code in order to focus on the main functionality of this Java class.

Listing D.1 Roomba.java
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APPENDIX E

INTRODUCTION TO SPA

This Appendix provides an introduction to Single-Page Applications, commonly referred to as SPAs. The first part of this Appendix briefly discusses the rationale for creating a single-page application in JavaScript. The XHR2 section contains three Ajax-related examples, starting with a generic Ajax code sample, followed by a jQuery-based Ajax code sample. The second part of this Appendix provides an overview of BackboneJS and Twitter Bootstrap. The third part of this Appendix contains an abbreviated introduction to Jade, MongoDB, Mongoose, and NodeJS. The final portion of this Appendix provides code for a minimalistic SPA that you can enhance with your own custom code.

WHAT IS AN SPA?



Let’s start with a whirlwind “review” of Web application architecture. First there were servers that delivered static pages to Web sites, which evolved into servers that could deliver dynamically generated Web pages (using languages such as PHP) to Web sites. Next came Ajax, which provides partial-page refresh functionality that is more efficient and also creates a better user experience. Then a collection of Comet-based solutions arose in order to make the communication between browsers and servers more efficient. More recently, HTML5 WebSockets provide bidirectional full duplex asynchronous communication between browsers and servers via a persistent TCP connection using the WebSocket protocol, which is an improvement over the HTTP protocol that is the basis for all earlier Web applications.

During this time, various strategies were devised for the division of code between the browser and the server. One approach involves a “thick server” where most of the operations (such as generating dynamic Web pages and user authentication/validation) are performed, along with a “thin client” (or browser) that renders a Web page from a server but with limited additional functionality.

Modern Web Architecture

Recently there has been a proliferation of JavaScript toolkits that enable people to develop Web applications with a “thick client” and thin server. Although there is a diversity of architectures (even among recent Web sites), many modern Web applications have the following architecture:

•  DOM (contains read-only data)

•  Models (contain the state and data of the application)

•  Modules (small independent subsystems)

•  Views (they observe model changes via notifications)

SPAs are based on the preceding characteristics of a modern Web application: they have a model layer that handles data and view layers that read data from models, so they can redraw the UI without involving a server round-trip, which can give SPAs a more “native” feel to them. Fewer round-trips reduce the load on the server, which is obviously another benefit.

However, keep in mind the following points. First, there is no “specification” for SPA, and that SPA is evolving and improving over time as a result of the contributions from people in the community. Second, some toolkits that have an SPA also use Ajax, which arguably breaks the “ideal” design of SPA. Thus, different toolkits (and the applications that are based on those toolkits) have different implementations of SPA, which in turn increases the likelihood that you will find a toolkit that is well-suited to your specific needs.

MVC AND MV* PATTERNS



The MVC (Model-View-Controller) pattern is well documented (plenty of online information is available) and has been popular for years, but the concept of controllers can be absent from SPAs and from some JavaScript toolkits. “Traditional” Web applications use a page refresh in order to navigate between independent views, whereas JavaScript Web applications based on SPA can retrieve (via Ajax) data from a server and dynamically rendered data in different views in the same Web page. Routers are used for navigation purposes because URLs are not updated while navigating to different views in a SPA Web application.

Although controllers usually update the view when the model changes (and vice versa), most JavaScript MVC frameworks tend to differ from the MVC pattern in terms of their use of controllers. As designs evolve in a community, variants emerge based on individual preferences and experiences. Since no individual or organization promotes the idea of MVC, these variants are free to co-exist.

Contrary to what you might read in online articles, BackboneJS does not have an MVC pattern: controllers are absent in current versions (and note that the Controller object in early versions was renamed to the Router object in later versions). Some controller-like logic is located in BackboneJS views and also located in BackboneJS routers (and the latter are employed to manage application state). BackboneJS views receive notifications when there are model changes, and the views are updated accordingly. BackboneJS can most likely be best classified as having an MV* architecture.

In addition, there are other models, such as the MVP (Model-View-Presenter) pattern and MVVM (which is used in .NET frameworks and in Knock-outJS). MVP appears to be better suited to Web applications in which there are numerous large views, and the role of the Presenter overlaps with that of a controller.

You can learn more about MVC and MVP in this article:

http://martinfowler.com/eaaDev/uiArchs.html

GENERATING WEB PAGES IN SPAS



As you already know, many Web pages are generated dynamically on a server that sends those Web pages to browsers. In modern Web applications, one solution is to generate Web pages using client-side templating, and another solution is to use code (the more traditional approach). The distinction between server-rendered and client-rendered Web pages helps to reinforce the fact that the server renders a given Web page, but the client renders subsequent updates.

HANDLING MODEL-RELATED EVENTS IN SPAS



The two major options for handling model data changes are observables and event emitters, and there is little difference between these two approaches. When a change occurs, the code that is “bound” to that change event is triggered. For example, events are registered on objects:
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whereas observers are attached through global names:
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Observables usually have some type of name resolution system, where you use strings in order to refer to objects. A global name resolution system (where names are strings rather than directly accessing objects) is often added for observables in order to facilitate the use of observers, which can only be registered when the objects they refer to have been instantiated.

Client-Side Technologies for SPAs

In brief, client-side technologies for an SPA include toolkits such as jQuery, BackboneJS, and Jade. However, you can certainly use other toolkits, such as variants of BackBoneJS (Spine, Vertebrae, and so forth), or an entirely different toolkit (such as EmberJS). In addition to Jade, there are other templating engines available, including Mustache and Handlebars. Perform an Internet search for information and also a feature comparison of these toolkits.

BackboneJS

Backbone.js is an open source JavaScript toolkit for developing structured Web applications, and its homepage is here:

http://Backbone.js.org/

Although Backbone.js is not based on an MVC (Model-View-Controller) pattern, there are some similarities. Backbone.js provides models with keyvalue binding and custom events, collections with an API of enumerable functions, and views with declarative event handling, all of which is connected to your existing API over a RESTful JSON interface. Backbone.js is an open source component of DocumentCloud, and it’s available on GitHub under the MIT software license, where you can find the source code, an online test suite, an example application, a list of tutorials, and real-world projects that use Backbone.js.

Download Backbone.js from its GitHub repository:

https://github.com/documentcloud/backbone/

A BRIEF INTRODUCTION TO BACKBONEJS



The following subsections give you a simple overview of models, views, collections, and routers in BackboneJS. After you have read this section, you can search for online tutorials that show you examples of BackboneJS applications.

What is a Model?

According to the authors of backbone:

“Models are the heart of any JavaScript application, containing the interactive data as well as a large part of the logic surrounding it: conversions, validations, computed properties, and access control.”

Whenever you create a new instance of a model, the initialize() method is invoked (which is also the case when you instantiate a new view in BackboneJS). A simple example is shown in the following code block:
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You can set parameters in a model in one of two ways. One way is to use a constructor, as shown here:
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Another way is to use the set method, as shown here:
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After setting property/value pairs, you can retrieve their values as follows:

[image: image]

You can also set default values in the following manner:
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Model Changes

You can listen for changes to the model and execute code whenever a change is detected.

For example, here the new contents of the initialize method:
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There are various other features available for manipulating models that you can read in the documentation.

What is a View?

[image: image]

What is a Collection?

A Collection in BackboneJS is an ordered set of models, and they are useful because you can include methods inside of collections to fetch data from a server, prepare that data before returning the collection, and set sample collections for debugging/testing.

Moreover, you can add event listeners and attach views to collections, which is not the case for simple JavaScript arrays.

As a simple example, we can use the Model Vehicle that we created in the previous section in order to create a Collection in Backbone as follows:
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What is a Router?

BackboneJS routers are used for mapping URL fragments in your application (e.g., mapping example.com/*/foo to shareFoo). Routing the URLs in your applications via URL fragments makes them useful for applications that need URL routing and history capabilities. Defined routers should contain at least one route and a function to map to that particular route. Keep in mind that routes interpret anything after “#” tag in the URL, and all links in your application should target either “#/action” or “#action”.

As a simple example, the following code block defines a Backbone router:
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This concludes a bare-bones introduction to BackboneJS, and the next section provides some useful links with more detailed information.

USEFUL LINKS



A collection of BackboneJS tutorials is here:

http://backbonetutorials.com/

An example of using BackboneJS with jQuery Mobile:

http://coenraets.org/blog/2012/03/using-backbone-js-with-jquery-mobile/

http://weblog.bocoup.com/organizing-your-backbone-js-application-withmodules/

BACKBONE BOILERPLATE



Backbone-boilerplate is an open source JavaScript toolkit that provides “boilerplate” functionality (analogous to toolkits such as HTML5 Boilerplate), and its homepage is here:

https://github.com/tbranyen/backbone-boilerplate

The set-up instructions for Backbone-boilerplate are available in the readme.md file that is included in this distribution:

https://github.com/backbone-boilerplate/grunt-bbb

The set-up is somewhat lengthy (and beyond the constraints of this Appendix), but it’s worth exploring this toolkit if you plan to use BackboneJS extensively in your code.

VARIATIONS OF BACKBONEJS



There are many variations of BackboneJS (which are also extensions of BackboneJS), some of which are listed here:
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Space constraints in this Appendix preclude a discussion of these toolkits, but you can perform an Internet search to find information about these toolkits.

One other variant of BackboneJS is SpineJS, which uses controllers (even though it is based on BackboneJS). Controllers in SpineJS provide the “glue” in Web applications, and they provide the functionality of traditional controllers.

The following SpineJS code block that defines a Spine controller with three functions that synchronizes changes in models to update views (and vice versa). Compare this code with BackboneJS code blocks that you saw earlier in this Appendix:
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EmberJS

In addition to BackboneJS, there are various toolkits available, and one of the most popular is EmberJS, whose homepage is here:

http://emberjs.com/

EmberJS applications download everything that is required to run during the initial page load, which is consistent with SPA. One point to keep in mind is that EmberJS adopts an MVC pattern as well as a heavy emphasis on routers, and also a templating engine. EmberJS focuses on the “heavy lifting” to handle some of the more burdensome JavaScript tasks. On the other hand, BackboneJS has a much more minimalistic approach (but it can be enhanced with Backbone Boilerplate).

As a simple illustration, the following code block shows you how to define JavaScript objects in EmberJS.
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You can extend objects in EmberJS, as shown here:
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You can also add event listeners in EmberJS, as shown here:
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An extensive comparison between BackboneJS and EmberJS is here:

http://www.i-programmer.info/programming/htmlcss/4966-creating-webapps-the-camera-api.html

If BackboneJS and EmberJS are not a good fit for your needs, you can perform an Internet search for other toolkits. You can also find various online articles that discuss the merits of various toolkits, and sometimes you can find articles that provide a direct comparison of various toolkits. One point to keep in mind is that there is an abundance of toolkits available, so if time is a factor, you might need to limit your analysis to a small number of toolkits so that you can properly assess them.

TWITTER BOOTSTRAP



Twitter Bootstrap is an open source project for creating Web sites and Web applications. This toolkit contains HTML and CSS-based design templates for UI Controls (such as forms, buttons, charts, navigation, and so forth), as well as user interactions.

Currently Twitter Bootstrap is the most watched and forked repository in GitHub, and you can download it here:

http://twitter.github.com/Bootstrap/

http://blog.getBootstrap.com/

Twitter Bootstrap was designed primarily as a style guide to document best practices, and also to be for people diverse skill levels. Bootstrap supports new HTML5 elements and syntax, and you can use Bootstrap as a complete kit or to start something more complex.

Twitter Bootstrap was initially created for modern browsers, but it has expanded its support to include all major browsers (including IE7). In addition, Twitter Bootstrap 2 supports tablets and smartphones, and its responsive design means that its components are scaled according to a range of resolutions and devices, thereby providing a consistent experience. Moreover, Twitter Bootstrap provides custom-built jQuery plugins, and it’s built on top of the LESS toolkit. Some features of Twitter Bootstrap 2.0 are tooltips, styled stateful buttons, more table and form styling, and an improved structure for its CSS source code (multiple files instead of a single monolithic file). Bootstrap also supports styling for tabs, navigation bars, form controls, navigation lists, labels, and others. If you prefer, you can create your own custom download if you do not want to download the full toolkit.

Bootstrap requires HTML5 doctype, which is specified with this snippet:
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Twitter Bootstrap sets basic global display, typography, and link styles (located in scaffolding.less of the distribution):

•  remove margin on the body

•  set background-color: white; on the body

•  use the @baseFontFamily, @baseFontSize, and @baseLineHeight attributes as the typographic base

•  set the global link color via @linkColor and apply link underlines only on :hover

Keep in mind that Twitter Bootstrap 2 uses much of Normalize.css (which also powers HTML5 Boilerplate) instead of the ‘reset’ block in version 1 of Bootstrap.s

Additional details are available here:

http://twitter.github.com/bootstrap/scaffolding.html

One interesting Bootstrap feature is its support for progress bars using the CSS classes .bar and .progress that are available in Bootstrap. As an illustration, the following code block shows how to render bars with different colors based on custom attributes that start with the string progress-, as shown here:
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USEFUL LINKS



The following links provide a sample application using Twitter Bootstrap, as well as a set of videos and tutorials:

https://dev.twitter.com/blog/say-hello-to-Bootstrap-2

http://webdesign.tutsplus.com/tutorials/workflow-tutorials/twitter-Bootstrap-101-tabs-and-pills/

http://twitter.github.com/Bootstrap/examples.html

An example of BackboneJS with Twitter Bootstrap:

http://coenraets.org/blog/2012/02/sample-app-with-backbone-js-and-twitter-Bootstrap/

The following open source project uses Bootstrap with SaSS instead of LESS:

https://github.com/jlong/sass-twitter-Bootstrap

A MINIMALISTIC SPA



The remainder of this Appendix shows you how to set up several serverside toolkits for creating a very simple SPA. You will see “bare-bones” code that provides a starting point for an SPA that enables users to see the books that their friends have read, along with other information, such as reviews, interesting book quotes, and so forth. This application uses the following technologies:
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The next section of this Appendix provides a high-level description of the technologies in the preceding list that have not been discussed already, and the final section of this Appendix contains code blocks that will help you understand the logic of the SPA application. As a suggestion, include additional toolkits (such as BackboneJS and jQuery) in this SPA so that you can expand your skillset.

Jade

Jade is a popular templating language for NodeJS, and its homepage is here:

http://jade-lang.com/

Download Jade here:

https://github.com/visionmedia/jade#readme

After you uncompress the Jade distribution, you can create a single Jade JavaScript file with the following command:
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Note that you can also install Jade via npm (the package manage for Node-JS) as follows:
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Jade Code Samples

Jade uses HTML tags to generate HTML elements, the “#” syntax to generate id attributes, and the “.” syntax to generate class attributes. Indentation specifies nesting of elements. For example, the following Jade code block:
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generates the following HTML:
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Jade supports interpolation, so you can pass data to a Jade document. For example, suppose you have this data:
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and that you have this Jade element:
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then the result is this HTML element:
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Jade also supports comments (single and multi-line), conditional logic, a “case” statement, filters, and iteration.

As a more concrete example, Listing E.1 displays the contents of layout. jade, which generates a very basic HTML5 Web page.

Listing E.1 layout.jade
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As you can see in Listing E.1, Jade uses an easy syntax for defining links to CSS stylesheets and for defining HTML  <script> elements.

In addition, Jade allows you to extend the contents of a template and also use conditional logic. Listing E.2 extends the contents with layout.jade based on whether or not user.id (which is defined elsewhere) is defined.

Listing E.2 index.jade extends layout
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As you can see, the first portion of Listing E.2 (starting with “if”) displays a welcome message and a link where the currently logged in user can see a list of books. The second portion of Listing E.2 (starting with “else”) displays a  <div> element with a link for the login page and a second  <div> element for a registration page.

A MINIMAL NODEJS CODE SAMPLE WITH JADE



This section shows you how to create a tiny NodeJS application that uses Jade with the following three Jade files (which are placed in a views subdirectory) and one JavaScript file:
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Here are the contents of index.jade:
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Here are the contents of layout.jade:
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Here are the contents of navigation.jade:
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Listing E.3 displays the contents of server.js that references the three Jade files in this section.

Listing E.3 server.js
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Although we have not covered Node-related code, you can probably figure out that the code creates an application, sets some configuration values, and then renders the HTML Web page that is defined by the Jade-based templates in the view subdirectory.

OTHER TEMPLATING SOLUTIONS



There are many other templating solutions available, and some of the more popular ones are listed here:
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PURE

You can perform an Internet search to find links and tutorials with examples that illustrate how to use the preceding templating engines.

MongoDB

MongoDB is a popular NoSQL database, and its homepage is here:

http://www.mongodb.org/

A good place to start working with MongoDB is here:

https://mongolab.com/home

Download and install MongoDB from this Web site:

http://www.mongodb.org/downloads

After you install MongoDB, you can start MongoDB with the following command:
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You can also launch an interactive session by typing mongo in another command shell, which enables you to manage schemas and perform CRUD-like operations from the command line.

For example, the following sequence of commands shows you how to insert a new user in the users schema (which is defined in the Mongoose section later in this Appendix).
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Consult the documentation for additional details about commands that you can execute in the MongoDB command shell.

NodeJS

NodeJS is a popular server technology that executes JavaScript. You can download and install NodeJS from its homepage:

http://nodejs.org/
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This section will only describe the basic information and the modules that you need in order to work with a NodeJS server that is used in the sample application on the DVD.

After you have installed NodeJS on your machine, install express and mongoose with these commands:
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Now you are ready to launch a NodeJS-based application. Listing E.4 displays the contents of HelloWorld.js that displays the text string “Hello World”.

Listing E.4 HelloWorld.js
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Launch the application from the command line as follows:

[image: image]

Launch a browser and navigate to the URL http://localhost:5000 and you will see the text string “Hello World.”

Now that you know how to launch an application with NodeJS, let’s look at an example that uses Jade templates. Listing E.5 displays the contents of server.js that references the three Jade files that you saw in a previous section (“A Minimal SPA”).

Listing E.5 server.js
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The code in Listing E.5 is straightforward: define an express variable and an app variable, set the path to the views directory (which contains the Jade files that you saw in an earlier section), and then define an anonymous JavaScript function that references the Jade file index.jade when users launch a browser here:

http://localhost:5000

The final line of code in Listing E.4 specifies port 5000 on your local machine as the location where users can access this NodeJS-based application.

Finally, launch this Node-based application as follows:
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Although this example uses a file called server.js, you can choose any other valid filename.

Mongoose

Mongoose is an ORM (written in NodeJS) for MongoDB that enables you to define schemas in a MongoDB database, and its homepage is here:

http://mongoosejs.com/index.html

Install Mongoose with the npm package manager as shown here:
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The following sections show you how to connect to a MongoDB instance via Mongoose, followed by an example of creating schemas, creating instances of the schemas, and then modifying and saving those instances to a MongoDB database.

Connecting to MongoDB via Mongoose

You can connect to MongoDB with the mongoose.connect() method. The following command is the minimum needed to connect the myapp database running locally on the default port (27017):
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You can specify additional parameters in the uri depending on your environment:

[image: image]

Consult the documentation for additional options for connecting to a MongoDB database.

Creating Schemas in Mongoose

The permitted SchemaTypes in Mongoose are: String, Number, Date, Buffer, Boolean, Mixed, ObjectId, and Array.

First we need to define two variables that reference Mongoose and a MongoDB database as follows:
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Now let’s create a simple Person schema in Mongoose:
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We can add methods to our Person schema, as shown here:
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Next we compile our Person schema into a Model as follows:
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Note that a model is just a class that enables us to construct documents, and in this example, a document is a Person object.

Let’s create two Person objects as follows:
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Finally, we can save our objects in MongoDB as follows:
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You can specify other properties in a Mongoose schema, such as indexes, setters, and getters. For example, the following code block shows you how to expand the definition of the User schema with several additional properties:
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An SPA Code Sample

The SPA code sample creates three Mongoose schemas to represent users, books, and user comments about books.

The userSchema contains information about users and the list of books that each user had read, which has a one-to-many relationship (each user can read multiple books), as shown here:
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The bookSchema contains information about books and the list of users that have read each book, which has a one-to-many relationship (each book can be read by multiple users), as shown here:

[image: image]

The commentSchema contains information about the comments that users make about books that they have read, which references a user, a book, and a comment about a book, as shown here:
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Now we can compile our three schemas into Models as follows:
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Finally, we can create objects for the three schemas. The following code block creates a new book, a new user, and a comment about the new book by the new user:

[image: image]

Now we need to update b1 to add user u1 to the list of users who have read the book:
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Next, update u1 to add the book b1 to the list of books that user u1 has read:
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Save the modified b1, u1, and c1 with the following code snippet:
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You also need code that enables users to find and update existing books and users. The following method enables us to find and update a book by its id value:
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The following method enables us to find and update a user:
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Now you know how to do the following:

•  connect to a MongoDB database in Mongoose

•  create MongoDB schemas using Mongoose

•  create and insert documents for a MongoDB database

The code in Listing E.6 contains the code (the schema definitions are shown above and are not displayed in the code sample) for connecting to a MongoDB instance, creating schemas, populating some instances of the schemas, and then saving the instances to the database.

Listing E.6 app.js
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Listing E.6 consolidates many of the code fragments that you saw earlier in this Appendix. There is also a code block that enables you to add new users by extracting the relevant pieces of information from a URL and then constructing the following structure that is saved to the database:
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Now open a command shell and launch MongoDB with the following command:
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Open a second shell and launch the code in Listing E.6 as follows:

[image: image]

SUMMARY



In this Appendix, you learned about the rationale for creating a singlepage application (SPA). You also learned about technologies such as Jade, MongoDB, Mongoose, and NodeJS that you can use for supporting the different parts of an SPA.
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presentation tools for, 98–99

pseudo-classes, 58–59

radial gradients, 74–78

relational symbols, 60–61

rendering text strings, 116–119

rounded corners and, 67–70

shadow effects and rounded corners, 61–70

text shadow effects and, 61–65

toolkits, 182–184

transitions, 107–108

useful links, 141–143

Web fonts, 96–98

WebKit-specific prefixes, 57

960.css, 10

CSS3Background1.css, 357, 581–582

CSS3Background2.css, 363–364, 492–493

CSS3Background3.css, 372

CSS3Background4.css, 374

CSSCanvasBackground2.html, 148

CSS frameworks, 134–140

Blueprint, 137–138

Compass/Sass, 135–137

LESS, 138–140

css() function, 209, 244–246, 404

CSS3 functionality, 1

css() method, 205, 228

CSS-related IDEs, 146

CSS stylesheet wide.css, 215

CSS3SVGBarChart1.css, 177

CSS3SVGBarChart1.html, 175–176

CSS3SVGBarChart1.svg, 178–179

cube using CSS3, 102–106

CustomAtributes1.html, 18–19

D

DAP (Device APIs Working Group), 2–3

.data() method, 206

data-transition property, 399

dblclick() function, 224

3DCSS1.css, 103

3DCube1.css, 103

3DCube1CSSShaders1.html, 161–62

3DCube1.html, 106

3DCube1SVAnimation1.html, 165–66

debugging tools, 50

Adobe Shadow, 53

Blaze, 51

Chrome Speed Tracer, 51

Firebug, 52

jsconsole, 52–53

PageSpeed, 51–52

Socketbug, 53

Weinre, 52

3D effects in CSS3, 119–122

DetachedTiles.css, 168–169

DetachedTiles.html, 167–168

DetachedTiles.vs, 169–170

Device Adaptation CSS, 149–150

devicemotion event, 238

displayItem()function, 41

Dolphin browser, 5

done() function, 447

Drag and Drop, 452–456

draw() function, 149

drawGraphics() JavaScript function, 148

2D transforms of CSS3, 78–90

rotation effect, 82–84

skewing effects, 84–87

translate() function, 87–90

zoom in/out effects, 79–81 2D translate() function, 121

E

easing-function parameter, 263

effect() function, 321–323

hgroup element, 18

img elements, 60, 80–81

e.preventDefault(), 384

errorCallback() function, 234

error() function, 447

error-handling JavaScript code, 21–22

e.stopPropagation(), 385

EventSource1.html, 461–462

Exclusions, CSS

animation effects with shaders, 165–167

CSSExclusions1.html, 150–153

curtain effects with shaders, 171–173

detached tiles with shaders, 167–171

filter effect, 154

Flexbox (Flexible Box), 155

Grid, 156

Regions, 157–160

Shaders, 160

vertex CSS shaders, 161–165

F

fadeClass() function, 255

.fadeIn() and .fadeOut() methods, 394–396

.fadeIn() function, 256

FadeInOut.html, 256–257

.fadeOut() function, 256

.fadeToggle() function, 256

FadingImages1.css, 112–113

FadingImages1.html, 111–112

File APIs, 470–472

fillRect() method, 488

filter() method, 211

filter property, 166

find() method, 228

findUserLocation() function, 234

Firebug, 52

Firefox browser, 173

first-child() function, 209

float property, 91

focus() function, 224

@font-face selector, 96

font-family property, 96

font-size property, 204

Form element of HTML5, 29–35

attributes, 30

example, 30–34

FormData object, 34–35

new HTML5 Form input types, 29–30

fr (“fraction”), 156

function testWebSocket(), 438

G

getCSSCanvasContext() method, 149

getCurrentPosition() function, 234

getUserMedia(), 28

GotData() function, 447

gradients of CSS3

linear gradients, 70–74

online tools, 78

radial gradients, 74–78

H

Hardy, Vincent, 633–639

HelloWorld1.html, 193–195

hide() function, 254–255

history-related APIs, 478

HTML5

on Android applications, 586–591

HTML5

BoilerPlate, 10–11

browser support, 5–6

Caniuse, 10

custom attributes in, 18–19

databases, 1

defined, 4–5

designing of Webpages, 11

Drag And Drop APIs, 1

hgroup element, 18

elements for « semantic markup, » 13–17

email input fields, 54

Form element, 1, 29–35

graceful degradation, 11

localStorage, 1

localstorage, 37–44

on mobile devices, 10

Modernizr, 8–9

progressive enhancement, 11

specific elements, 1

technologies associated with, 1, 6–7

tools and Web sites for, 7–8

Video1.html, 23

vs HTML4 tags, 7–8

Web databases, 44–45

Webpages, 1, 12–13

Web Storage, 35–37

yepnope.js, 9

HTML5 Canvas

Android applications and, 595–607

area graphs, 556–558

bar chart in, 534–540

bar chart using jQuery Mobile, 564–569

bar chart with Websocket server, 570–577

Bezier curves, 504–509

Cartesian coordinate system, 486–487

charts using existing libraries, 583–584

with CSS3 and jQuery Mobile, 522–529

3D bar chart in, 545–550

definition, 484–485

example of graphics effects, 578–582

JavaScript toolkits, 531

jCanvas jQuery plugin, 519–522

K3D toolkit, 529–530

linear gradients, 494–499

line segments, rectangles, circles, and shadow effects, 488–494

mouse-related bar chart in, 540–545

multiple charts and graphs, 564

multiple line graphs in, 550–555

pie charts, 558–563

radial color gradients, 499–504

rendering images with CSS selectors, 510–513

repeating images with patterns, 514–515

transforms and saving state, 516–519

vs SVG, 485–488

HTML5CanvasBBall2.html, 605–607

HTML5 Draft Recommendation, 54

HTML5-related technologies

APIs in Candidate Recommendation status, 430–431

APIs in experimental status, 480–481

APIs in W3C last call status (LC), 450

APIs in W3C Recommendation status, 429

Contacts API, 450–452

Cross-Origin Resource Sharing (CORS), 448

detecting online and offline status, 480

Drag and Drop, 452–453

File APIs, 470–472

Geolocation API, 431–434

getCurrentPosition() method, 432–433

history-related APIs, 478

libraries for localStorage, 458–459

Microdata, 473–474

migrating to websockets, 440–441

Notifications API, 474–475

Offline Web Applications, 479–480

projects with websockets, 441–442

Server-Sent Events (SSE), 461–465

sidebar, 439–440

SPDY and, 439

upcoming features, 481–482

Vibration API, 443

WAI-ARIA (Web Accessibility Initiative: Accessible Rich Internet Applications), 475–476

watchPosition() method, 433–434

W3C Audio Processing API, 465–470

W3C review process, 429

Web Intents, 472–473

Web Messaging, 459–461

WebSockets, 435–439

Web Workers, 476–477

“Working Draft” status, 465

XMLHttpRequest Level 2 specification, 444–450

HTML specifications

W3C form, 3–4, 7, 53

WHATWG form, 4

HTML5SSE1.html, 462–464

I

Ice Cream Sandwich (ICS), 6

IE10 browser, 5

if/then/else construct, 91

Image1.css, 512–513

Image1.html, 510–512

IndexedDB database, 36, 44–48

index.html, 613–614, 619–621

init() function, 131

init() method, 25, 515

innerDiv property, 91

#input selector, 111, 116

insertAfter() method, 215

insertBefore() method, 215

insert() method, 215

J

Jaffe, Jeffrey, 2

Japanese1.mp3, 20

Japanese1.mp3 audio file, 22

JavaScript, 10

JavaScript callback functions, 29

JavaScript library, 27

JavaScript toolkits, 531

jCanvas jQuery plugin, 519–522

JCanvasSamples1.html, 520–521

Jelly Bean (JB), 6

JQAccelerometer1.css, 239

JQAccelerometer1.html, 236–238

JQAnimate1.html, 263–264

JQAnimate3.html, 265–266

JQArchTripleShadowSkewEllipsesGrad3.css, 252–253

JQArchTripleShadowSkewEllipsesGrad3.html, 249–251

JQBouncingBalls1.html, 280–283

JQButtonAnimation1.html, 270–272

JQChaining1.html, 230–231

JQClickDivs1.html, 224–225

JQCreatingElements1.html, 212–213

JQCssDivElements1.html, 244–246

JQDragAndDrop1.html, 454–455

JQFileUpload2.html, 471–472

JQFindAndUpdate1.html, 227–228

JQFindByClassOrId1.html, 203–204

JQFindByCSS3StyleExpressions.html, 209

JQFindByCSS3StyleExpressions1.html, 207–208

JQFindByEvenOrOdd1.html, 200–201

JQGeoLocation1.html, 232–234

JQJStorage1.html, 457–458

JQLoginLS.html, 196–198

JQMAccelerometer1.css, 423–425

JQMAccelerometer1.html, 421–423

JQMAjax1.html, 375–377

JQMBarChart1.html, 565–567

JQMButtons1.html, 354–356

JQMCanvas1.css, 527–529

JQMCanvas1.html, 523–526

JQMCanvasTransforms1.html, 517–518

JQM2DAnimationRGrad4Reflect1.css, 412–414

JQM2DAnimationRGrad4Reflect1.html, 412–413

jqmData()selector, 346

JQM3DCube1.html, 418–420

JQMFadeInOut1.html, 394–395

JQMFixed1.html, 350–351

JQMForm1.html, 360–363

JQMGeoLocation1.html, 378–381

jQMHelloWorld1Enhanced.html, 337–338

jQMHelloWorld1.html, 334–335

jQMMenu1.html, 373–374

jQMMultiPageViews1.html, 346–347

jQMNavigationBar1.html, 370–371

jQMNestedListViews1.html, 366–367

jQModifyElements1.html, 198–199

jQMOrientation1.html, 391–392

jQMPageEvents1.html, 341–342

jQMPageTurn1.html, 406–410

jQMRenderjPG1.html, 402–403

jQMRobots.html, 628–631

jQMScrollEvents1.html, 388–390

jQMSimpleListView1.html, 365

jQMSketchSolidDynamicDOM1.html, 416–418

jQMSlideUpDown1.html, 397–398

jQMSwipeEvents1.html, 387

jQMSwipeTapEvents1.html, 385–386

jQMTransition1.html, 399–400

jQMTravel1Tabs1Activity1.java, 608–609

jQRemovingElements1.html, 209–211

jQRoundedCorners1.html, 247–248

jQSiblingsChildren1.html, 220–221

jQSketchFollowMouse1.html, 276–277

jQSketchSolid1.html, 278–279

jQSlideShow1.html, 268–269

jQSlideUpDown.html, 259–260

jQTransforms2D1.css, 273

jQTransforms2D1.html, 273–275

jQuery. see also jQuery Mobile; UI controls, jQuery

accelerometer values with, 236–238

1.7 and beyond, 287–288

animate() function, 262–268

animation effects in, 254–255

API for traversing elements, 226–229

caching of invocations, 222

chaining of commands, 229–231

chaining of method, 192

code blocks, 215–216

creating slideshow with images, 268–270

css() function, 209, 244–246

CSS3 selectors in, 244–253

definition, 188–189

Drag and Drop, 453–456

easing functions, 260–262

fade-related and slide-related effects, 256–262

filter() method, 211

to find elements in Web pages, 192–198

finding attributes of elements, 205–206

finding elements with :eq(), :lt(), and :gt() match elements, 202–203

finding elements with :even and :odd qualifiers, 200–202

finding form elements and their attributes, 206–207

“follow the mouse” effect, 276–278

future versions of, 328–329

gradients and shadow effects with, 249–253

handling of click events, 223–226

HTML5 Geolocation with, 232–236

in HTML5 Web pages, 189

id value, 254

for inserting DOM elements, 214–215

on iPad3, 214

jQuery qualifiers vs jQuery methods, 195–196

keyboard events, 289

mouse events with, 286–287

navigation methods, 216–221

nth-child() operator, 207–209

plugins, 240

properties parameter, 262–263

querying and modifying the DOM with, 198–216

to remove elements, 209–211

rendering a set of bouncing balls in, 280–286

rotate3di plugin for 3D animation, 280

rounded corners with, 246–248

selectors, 209

slide-related functions, 258–259

useful links, 329–330

using callback functions, 255

using Web storage with, 196–198

vs jQuery Mobile, 338–339

JQueryAjax1.html, 446

jQuery.ajax() method, 447

jQuery Mobile

Ajax and, 375–378

on Android applications, 607–610

button markup options, 351–358

custom attributes, 339

features and components in, 334

forms and form elements in, 360–364

geolocation information and, 378–381

HTML5 localStorage and, 457–458

icons, 359

jqmData()selector, 346

JQMHelloWorld1Enhanced.html, 337–338

JQMHelloWorld1.html, 334–337

list views in, 364–369

mobileinit event, 343–344

multiple page views in a single HTML5 Web page, 346–348

navigation bars in, 370–372

nested lists, 366–369

options and customization, 344–345

overview of, 332–334

page navigation and changing pages, 345–346

page transitions, 339–342

page views, 338

positioning header and footer toolbars, 349–351

scroll events in, 388–390

select menus in, 373–378

split buttons, 368

Sprint Nexus S 4G, 369

vs jQuery, 338–339

jQuery Mobile page, 19

jQuery Web site, 187

JQUIAccordion1.css, 294

JQUIAccordion1.html, 292–294

JQUIAnimSlider1.html, 312–313

JQUIButtons1.html, 296–297

JQUICheckBoxRadio1.html, 298–300

JQUIComboBox1.html, 301–302

JQUIDatePicker1.html, 303–305

JQUIEffects1.html, 321–322

JQUISlider1.html, 308–312

JQUITabs.html, 314–317

JQUIThemes1.html, 318–320

JQUITravel1.html, 323–327

JQWSBarChart1.html, 569–572

jsconsole, 52–53

jScrollPane plugin, 308

K

K3D toolkit, 529–530

L

landscape-mode screenshot, 83

last-child() function, 209

Laurie1.jpeg, 80

Laurie2.jpeg, 80 #left:hover selector, 106

LeRoux, Brian, 639–642

LESS CSS frameworks, 138–140

LGradRectangles1.html, 495–499

libraries for localStorage, 458–459

#linear selector, 125

localStorage, 37–44

and iOS 5.1, 44

storing of images and files, 44

localstorage.length, 35

LRGradQCBezier1.html, 505–509

M

main.js, 614–615

main.xml, 587

Media Queries of CSS3, 90–96

Boolean expressions in, 91

detecting orientation with, 92–94

inline style tags, 92

testing of media type, 91–92

menuItemClicked() function, 131

meta-characters л, $, and *, 58

Microdata, 473–474

milliseconds parameter, 263

Modernizr, 8–9

MouseBarChart2LG1.html, 540–545

MouseCSS3EllipticPieChartSVG1.svg, 579–580

MouseCSS3SVGCanvas1.html, 578–579

MouseCSS3SVGCanvas1.svg, 580–581

Mozilla Firefox, 5

Mozilla Popcorn project, 27

MP4 files, 23

MultiLineGraphs2.html, 550–555

MultiLingualForm2.html, 37–41, 43

MyApp.appcache, 479–480

myphone.css, 92

N

non-jQuery JavaScript methods, 190–192

Notifications API, 474–475

nth-child() pseudo-class, 58–59

O

Offline Web Applications, 479–480

Ogg files, 23

onerror() function, 46–47

open() function, 47

Opera, 5

#outer selector, 121

P

pageLoading() method, 344

PageSpeed, 51–52

parent() function, 209

Parisi, Tony, 642–647

performance of a mobile Web site, 50

Adobe Shadow, 53

Blaze, 51

Chrome Speed Tracer, 51

Firebug, 52

jsconsole, 52–53

PageSpeed, 51–52

Socketbug, 53

Weinre, 52

PhoneGap, 610–612

CSS3 cube on iOS using, 619–622

example, 616–618

plugin, 612–615

PhoneGap1Activity.java, 612–613

PhoneGapForm1.html, 616–618

PieChart1.html, 558–563

plugins, jQuery, 240

Popcorn.js, 27

populateDropDown-List() function, 42

prepend() method, 215

prependTo() function, 213

presentation tools for CSS3, 98–99

“” prompt (remove the sign), 49

Q

querySelectorAll method, 190

QuerySelectors1.html, 190–191

R

#radial1:hover selector, 121

#radial2:hover selector, 122

#radial11:hover selector, 121

RandRectanglesShadow.html, 489–491

removeClass() function, 254

removeClass() method, 205

removeItemsFromDropDownList() function, 42

RepeatingImage1.html, 514–515

ReportError() function, 22

Responsive Web design, 12

RGradRectangles1.html, 500–503

#right:hover selector, 105–106

rotate3d() function, 121–122

rotate() function, 82, 102, 106

rotate() method, 55, 516

#rounded-corners, 139

S

Sass-based code samples, 135–137

scale3d() function, 122

scale() function, 79–81, 102, 106

scale() method, 55

semantic markup HTML5 elements, 13–17

article vs section, 14–15

reasons for using, 15

sample, 15–17

semi-colon (“ : ”), 41

Sencha Animator, 146, 182–183

Server-Sent Events (SSE), 461–465

setTimeout() function, 269

show() function, 254–255

.siblings() method, 219

simple JavaScript code, detecting orientation with, 94–96

skew() function, 84–87, 102, 106, 119

skew() method, 55

slideDown() method, 258

slideshow() function, 269

slideToggle() method, 258

.slideUp() and .slideDown() methods, 396–398, 402

slideUp() method, 258

SlidingPanels.css, 131–133

SlidingPanels.html, 128–130

Socketbug, 53

someValue() function, 82

SpriteMe, 127

SQLITE syntax, 45

src attribute, 23, 60, 205

successCallback() function, 234

SVG (Scalable Vector Graphics), 145–146, 173–180

on Android applications, 592–594

bar charts, 175–180

rendering 3D surfaces, 180–181

translate () and scale () functions, 179

vs CCS3, 181–182

“.” symbol, 203

“#” symbol, 203

syntax of CSS selectors, 203

T

TaffyDB database, 45

audio tag, 19–22

video tag, 22–27

for real-time camera support, 28–29

TextShadow1.css, 62–64

this keyword in JavaScript, 222–223

Threed2.css, 120–122

Tizen, 622–628

toggleClass() method, 252

toggle() function, 255

Transition1.css, 110

Transition1.html, 109–110

transitions of CSS3, 107–108

translate3d() function, 122

translate() function, 87–90

translate() method, 55

try/catch block, 41

tweet.js file, 49

Twitter Bootstrap, 10

Twitter tweets, 48–49

U

UI controls, jQuery

accordion effects, 292–295

buttons, 295–298

check boxes and radio buttons, 298–300

“date picker” functionality, 303–305

effect() function, 321–323

for HTML combo boxes, 301–303

progress bars, 305–307

sample page, 323–328

scroll pane widgets, 308

slider widgets, 308–314

tabs, 314–317

themes, 318–321

UIProgressBar1.html, 305–307

updatePosition() function, 284–285

upperLeft keyframes, 125

url() function, 145, 173

V

val()function, 197

viewport meta element, 150

VP8, 23

W

WAI-ARIA (Web Accessibility Initiative: Accessible Rich Internet Applications), 475–476

W3C Audio Processing API, 465–470

W3C (World Wide Web Consortium), 3

WebAudio1.html, 466–468

WebCamera1.html, 28

Web databases, 44–45

mobile devices and, 49

WebFonts1.css, 97

WebFonts1.html, 96–97

Web fonts of CSS3, 96–98

online resources, 97–98

Web Intents, 472–473

–webkit-animation-duration property, 125

Webkit-based browsers, 6, 173, 243

WebKit Remote Debugging, 53

-webkit-transform property, 121–122

Web Messaging, 459–461

.WebM extension, 23

WebSocket servers, 442–443

WebSockets2.html, 435–437

WebSQL database, 44

Web standards, W3C Recommendation, 3

Web Storage, 35–37

advantages and disadvantages, 36

cookies and, 36

security and, 37

vs IndexedDB, 36

Web Workers, 476–477

WEINRE, 52–53

WHATWG (Web Hypertext Application Technology Working Group), 2–4

width property, 149

“Working Draft” status, 465

WSTestSupport2.html, 437–438

X

XMLHttpRequest Level 2 specification, 444–450

Y

yepnope.js, 9

Z

zoom property, 149
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precision mediump £loat;

accribuce vecd a_pesition;
attribute vec2 a_texcoord;

uniform macd u_projectionMatris;

// These uniform values are passed in using Css.
Gniform macd txf;
uniform float pha
uniform £loat amplitude;

varying vee2 v_sexcecrd;
const float PI = 3.1415;
const float degToRad = PI / 180.0;

void main()
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_texcoord;
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<title>Css 3D Cube Example</title>
<link href="3pCubelcssshadersl.css” rel='stylesheet”
cype="text/css">

<style type="text/cas”>
$rop, #left, fright {
-webiit—filter: custom(url(SimpleVertexParamsflag.vs)

, phase 270.0,
ude 180.0, txf =

amp!

teX (50deg) ) ;
3
</style>
</head>

<body>
<header>
<hl>Hover Over the Cube Faces:</hl>
</header>

<div id=roiter”s
<div id="top”>Textl</div>

<div id="right”>Text3</div>
</div>
</body>
</html>
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//append the rectangle to body
S (document .body) . append (newNode) ;
insertlNode = false;

clse {

col

}

= rectColors[moveCount % rectColors.lengthl;

$(div’) .cach(function() {
S(this).css({top: e.page¥,
left: c.pageX,
‘background-color’ : currColor
D
N
)
N
i
</scxipe>
</body>
o
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position: relative; top: 10px; left:

vidch:  eDop;
neight: 400p;

}
/* define animation etfects */
G-webiic-keyfranes upperlefs {
o ¢
“webkiz-cransfom: macrix(1.0,
508 {

vebkit-transform: macrix(l

)

758 {
—webkit-transform: m

1x(1

)
100
—webkiz-transform: macrix(L.D,

1

opx;
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<html lang="en”>
<head>

<meta charset="utf-87/>

<title>jQuery Follow the Mouse Example</title>

tp://code. jquery.com/jquery-1.7.1.min.js">

</seripe>

</head>

<body>
<script>
S (docunent) . ready (function ()
ith
var rectieight
Count.

var rectm:

var insertNode = true;

var currcoler = “7;

var rectColors = new Arzay(‘#££0

#

var newNode;

S (document) .mousemove (function (e) {
++meveCount;

17 e GeES AE MOVING THOIE MOLse’
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b i nmmned

<body>
<div data-role:
<div daza-rol:
<div data-ro:

"page">
“header”><h3>Eeader</n3></div>
content™

outer”>
<div 1d="radial3”>Text3</div>
<div id="radialz”>Text2</div>

radiald”>Texté</div>
radiall”>Textl</div>

“><h3>Footer</n3></div
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<heml lang="en”>
head>’
<neta cha:
<eitlexs:

</eitles

<link rel="st:
Type="texc/css”>

“JQUZDARInationRGradéReflect].ces”

<link rel="stylesheec”
href="http://code. jquery. com/mobile/1

0/3auery.mobil

+//code. jquery. con/jquery-1.

ttp://code. jquery . con/mobile
/3query.mobile-1.1.0.min.35">
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¥outer
position: absolute;
left: SOpx;
top: 1
}

finnerl
float: left;
background-color: #F00;
width: 200px;
height:150px;

}

tinner2 {
float: left;
background-coler: $FFO;

width: 200px;
height:150px;
}

tinnerd {
float: left;
background-color: $00F;
width: 200px;
height:150px;
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<div>
<input type:

“button” id="buttonl”

value="Click Me or Hover Over Me”/>
</aiv>
<div>
<input type="button” id="butt:
value="Click Me or Hover Over Me”/>
</div>
</div>
<script>

$ (document) . ready (fanction () {
S (“#buttonl”) .click (function ()
S (this) .fadeOut (500, function(
//5 (this) .zemove () ;
N
D

S(“#button2”) .click (function ()
S(this).fadeOut (500, function(
//8 (this) .xremove () ;

</script>

</body>
e

{

{
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* | wpages’) .bind| 'vmousedown', lunction(ew
5 (“magazine’) .turn((page:1});
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d(‘vmousemove’, function(e) {
// are users are moving their mouse?
if (insersNode = trus) {

console.log ("move”) ;

// create a rectang:
newNode = ("

=t cthe current pesizion

iv>’) .css({'posizion’ ;' absolute’,
“background-

color’ 174

200007,

//2ppend the rectangle to the content <div>
& (“3content”) .append (newNode) ;
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s
copyright 2012 Adobe Systems, Incorporated

This work is licensed under a Creative Commons Accribucicn-
Noncommercial-Share Alike 3.0 Unpeorced License heep://creacive-
cemmons.org/licenses/by-nc-sa/3.0/

Permissicns beyond the scope of this license, pertaining =o
the examples of code included within this work are available ac
Adsbe hetp://www.adsbe.com/comminities/guidelines/ccplus/commes
cialesde_plus_permissicn.heml.

<1DoCTYFE html>
<hemi>
<head>
<title>c8s Shaders - Vertex shader - using detached ciles</
citle-
<link rel=rstyleshest” href=’DetachedTiles.css” media="all”/>
<script sre=thecp://adobe.github.com/web-placform-assess/js/
BrowserDetector.3s”s
</acxipe>
</head>

<bedy>
<h3>Hover on the Image to ses the detached tiles (change
along 3 axis).</h3>

<div id=rcontent” class=rshader’>
<div id=rmulei-cel”s
<img id=’png-img” sre=“lauriel.jpeg” />
</div>
</aivn

<p class=rlicense”>Unless otherwise noted, code and contens
is licensed under a <a href=rhucp://creativecommons.crg/public-
demain/zers/1.0/”>Public Domain License</a>.</p>
</hody>
oy rapaan-
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i1splayBalls();

// bounce again?

i£ (++loopCount < maxCount) {

theTimeout = setTimeout (“updatePosition()”

shortPause) ;
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italian

d="clearl” onClick=rclearFields()”>Clear Input

“clearLocal

“clear2” onclick:
on>

age () ">clear
cal Storage</buct

</div>
<label for="none”>The Lis ds in Our Dictionary:</label>
<br/>

<div>

<select id="wordList” onchange="update()”>

tion>

</form>
</bady>
</html>





OPS/images/img167_03.jpg
<3

CapvTight Sudte
S R






OPS/images/img285_01.jpg
sEAREORTESTL] <% 1EEtE)
xPosPta[i] = leftx;
airxees[i] -1;
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pos.z = (amplituds / 1
with the following line of code:

eos{pos.® ¢ BL ¥ £.0 % ph);

pos.z = (amplitude / 1000.0) * sin(pos.x * BI * 2.0 + phi)
7 coBloas:s * BEe B0 pEL}s
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function ppdateRosirion() {

for(var i=0; i<currentXPts.length; i++) {
xPosPts[i] += dirkPts[i]*deltaXPts[il;

yPosPes[i] += dirvPts[il*delta¥yPtalil;

if (xPosPs[i] < leftx) {
xPosPts[i]
dirxees[i]

1

// code omitted
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, (funccion (event,ui) { }));
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[/var xPosbte

var xPosPts

var yPosPts

//var dirxpes

var dirxets

e P Aty

20,

100,






OPS/images/img419_01.jpg
<serips

://code . jauery.

on/jquery-1.

</script>
<script src:

//code. jquery  con/mobile/

/3query mobile-1.1.0.nin. ">
</seript>
</heac>
</neac>
<body>
<div data-role="page” id="pagel”>
<div data-role="header”>
<h3>Tap on the Cube Faces:</h3>
</aiv>
<div daza-role="content”>
<div id="outer”>
<div 1d="Top">Textl</div>
<div 1a="left’>Texs2</aiv>
<div 1d="right”>Text3</div>
</aiv>
</aiv>
<div dac footer”> <h3>Footer</n3> </div>
</azv>
<seript>
5 (“#pagel”) .live (‘pageinit’, (function(event,
</script>
</body>

sy

css” />
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B~webkiL~keylirames wave {
0%, 100% {
-webkit-filter: custom(url(3DCubelSVAnimationl.vs),
20 20, phase
amplitude 40, txf

otateX (30deg) ) ;

1
508 {
-webkit-filter: custom(url(3DCubelSVAnimationl.vs),
20 20, phase -90.0,
itude 180, txf rotateX(75deg));
1
}
touter {

ubelSVAnimationl.vs),
. phase 270.0,
amplitude 40, txf rotateX(30deg));

~webkit-filter: custom(url(3D

-webkit-animation-name: wave;
-webkit-animation-duration: 10s;
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ivird*="carcla™]
position:absolute;

width: 40px; height: 40px;

margin:Opx; padding:0;

—webkit-border-radius: 50%;
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<heml lang="en”>
<head>

D Cube Examplec/titles

cext/cos”>

esheet” Typ:
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»

funceion displayBalls() {
//index = locpcount & 40;
index = Mach.floor (locpceunt/40);

if (index 8 2 == 0) {
curswidth = (SelocpCount$dn)+fpx
CursHeight = (S+locpCounte4)efpx’;

) else {
cursmideh = (45— (loopCountidd))+'pw’;
curcHeight = (45~ (leopcountsdd))=’px’ s

)

£ox (var 4=0; i<xPosPrs.length; ive) {
//eolor = ballcolors(i s ballcslors.lengthl;
Solor = Ballcolers((i+lecpCount) § ballcolors.lengshl;

var thecizele = §(“#cizcleti);
/7 update the attzibutes of the ball...

S(shecizele) .cas (‘lefer, xPooPta 4]+ pxr)
3(checizcle) (cas (‘top’, yPospea i)+ pxr)
S(theCizcle) .cas (‘wideth, cuzzwiden) ;
3(cheCizcle) lcas (‘heighe’, cursHeighe) s
3(checizcle) .cas (‘hackground’,  color)

5 (thecizels) .css (‘borderRadius’, (Locpoeunteso)+rs)

3
)

function scarcAnimacion() {

event.prevenciefault ()

TheTimecur = sscTimecut (“updaterssitien()”,
shortpause);

spdateresition();
)
</sczipes
</bady>
s
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delzaxpes

=
Geiavees = 1

var lefex = 20, righex = 380, wep¥ = €0, hovsemy = 2505

£an,

loopGount = 0, maxGount = 500, shoztPause = 80
currwidth = 0 CarsMeight = 0, Capcount = s
index = 0, ralilia = 10, celozirr, themimesut;

balicelesa = [1#£007,°#£807, 0 #0807, $008", £0E" 1

crion updatepssizion() (

Eor (var im07 iexPosPes.lengthy ite) {
xPoapea(i] = GisxPes (1) deltaxPes(i)s
YPoaPeali] e aizvesli)-deleavbes(il;

A (xPosPLali) < lefom) (
xPospeali] = lafex
AiTxpeali) o= o1;

)

if (xpompeai] == righex) {
XPoapralil = righess
AiTwpeatin o= -1;

)

if(yPosprali) <= top®) (
yroawcali] = copvs
dizvpeati) o= oy

)

4 (yPoaprari] m= Boseomy) {
Ypoapeali) = kareomrs
diTveeari o= -1,

)
aimplaysails

/7 Bounce again?

if(tiiacpcount < maxcouns) (

iEithezimecus 1= neil) {

Ehemimecut = aesTimecut (“updaterssiticn ()’
shozcrause) s

s, a9, as, 20, 25, 1s, 10, 23, 10, 201
25,725, 18, 15, s, 1s, 1o, 23, 10, 201
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/4 Create d rectanfle at-the-curren
newliode = § ('<div>').css ({'posizion’:’absolute’
‘background-color’ 1 $££0000

spx’,
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‘heigne
cop: =.page?,
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Copyright 2012 Adobe Systems, Incorperated

This work is licensed under a Creative Commons Actribution-
Noncommercial-Share Alike 3.0 Unported License b Jexeasive-
commons.org/licenses/by-nc=sa/3.0/ .

Permissions beyend the scope of this licenss, pertaining to
the examples of code included within cthis work are available a
Adcbe hotp://www.adsbe.com/communities/guidelines/coplus/commer-
cialecde plus_pesmission.heml .

<!DOCTYPE html>
<html lang="en”>
<head>
<meta charset=rucf-8v/>
<title>CS3 3D Cube with CS3 Shaders Animation Example</title>
<link href="3DCubelsVAnimaticnl.css” ral
</head>

styleshest”>

<div id=rrepr>Textl</dive
lefer>Texta</divs
zight”>Text3</div>

<p class=license”>Unless otherwise noted, code and content
is licensed under a <a href=‘htep://creativecemmons.org/public-
domain/zero/1.0/">Public Domain License</a>.</p>

</body>

</body>

P 8
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Copyright
This w

Noncommercial-Share Alike nported License
commons .org/licenses/by-nc-sa/3.0/

missions beyond the scope of tl 3
the examples of code included within this work are available at
=s/guidelines/ccplus/commer-

license, pertain

/s adebe . com/ commun,

<1DOCTYEE html>
<html lang="en”>
<head>

©SS Shaders Animat
<link href="3DCubelSVAnimationl.css” rel:
</nead>

Example<

stylesheet”>

<body>
<div ia="outer<>

"topr>Text1</a:
lefrr>Text2</div
"right”>Text3</div>

<div i

cense”>Unless otherwise noted, code and content

is licensed under a <a href="h NEy S .
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<acripe sresrheep://code.dquery.com/dauery=1.7 1 min.den>
<racEipes

<acsipes
Vivar wpesres

xpoapes

airxees
ottt
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SsEyle - Lype=Ttaxt/cas’>
$rop, #left, fright {
—webkit-filter: custom(url(SimpleVertexParamsFlag.vs),

20 20, phase 270.0,
ude 180.0, txf =

<X (50deg) ) ;

</style>
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=3 DOCTYPE himi>

<html lan:

<head>
<meta charsst='utf-87/>
<title>JQuery Bouncing Balls</title>

<style>
fouter {
width: 300px;
margin
border: 3px solid blue;
1

{ Yefe:  SDbx: ‘tops 2508%:
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rype: video/mpé Can Play: maybe
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“fitiesaguery Mopile Sketening Exampiec/sitles
<iink rel-vscyissnesct

hrefantcp://code.query.com/mobile/1.1.0/query nobile-
1,170 man. cas /e

sromrnecp://code. jquery.com/Iquery-1.7.1.min 087>

</acrape>

<ocripe sze="hesp://code.iquery.com/mobile/l.1.0
73quizy mobile-i.1.0.ain 357>

</aczipy

<seyiss

#conzent ¢
wiacn:
heigh

</styies
</meads

cpody>
iy daca-roles"page” idm"pagei”>
v Sata rolec headerts <h3-Header</n3s </div
<asv data role=rcontentt id=rconcentrs </dtv>

C3iv it reis--coaarvs ShasFoorerc/nas </divs
</ase

<sczips>

2("#page1r) .1ive (‘pageinscs,
i imstivioas o
var neNode;

(runction (event,ui) (

1/ mouse-doun means insertode:

3 (“boonzanc”) .bind ( ‘vmousedawn’ ,
conaoie.iog (“szart”);
Cnaereiode = cree:

i

funczien() (

/7 mouse-up means no insexciode:
5("boonzenc) -bind(‘vmouseup’ s

funceson()
o gl e ooy
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NSRS STy,
<heml lang=’en’>
“head>
“mata charses=ruce—gv/>
itle>SVG and C8S3 Example</sitle:
<link href="Blus3DCirclel.css” rel=
ac

styleshees” type=vsexc/css”>
</

<bady>
<aiv idmroucest>
<div id=reirelelss</div>
<arcicle>
<aiv 4
<p>
Line one in the first paragraph. Iine two in the first paragraph.
Line three in the first paragraph. Line four in the firsc para-
graph. Line five in the first paragraph. Line six in the firac
paragraph. Line seven in the firsc paragraph. Line sight in the
firsc paragraph. Line nine in the firsc paragraph. Line ten in che
firsc paragraph. Line elsven in the first paragraph. Line twelve
in the fizst pavagraph. Line chirtesn in the firsc paragraph. Line
fourteen in the firsc paragramh.
</p>
Line one in the second paragraph. Line two in the second para-
graph. Line three in the second paragraph. Line four in the second
paragraph. Line five in the second paragraph. Line six in the
ond paragraph. Line seven in the seccnd paragraph. Line eighe in
the second paragraph. Line nine in the second paragraph. Line ten
in the second paragraph. Line elaven in the sscond paragraph. Line
twelve in the second paragraph. Line thirteen in the second para-
graph. Line fourceen in the second paragraph.

eelumnat >
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¥{"#diyl™) .delegate(Telick’) , functioni() |
// do scmething
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S (“#buttonl”) .bind(“click”), function()

// do scmething
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S (“$myTnpuc”) .
// do something
b

S (“#myInpus”) .mouseleave (function ()

useenter (function ()

3 (“fmyInpuc”) .meusemove (function () |
// do scmething

i

$ (“#myInput”) .mouseout (function() {
// do scmething

i

S (“myTnp:
// do som

i

S (“fmyInpuc”) .mouseup (functicn() (
// da scmething

Vs

) s

seover (function() |
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2 Creative Commons Attribution-

//creative-

the examples of code included within this work are available at

Adobe http://wws.adabe.com/communities/guidelines/ceplus/
cialcede plus_permission.html.

«/

precision mediump £loat;

attribute a_position;

attribute a_texCoord;

attribute a_triangleCoord;

uniform mat4 u_projectionMatrix;

// These uniform values a

passed in using cSS

uniform matd transform;

hiPaie Elont EGLiEs
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«SRRAETY
—webkit-filt:

custonm(url (DetachedTiles.vs),

border-box detached, amount
deg) ) ;

0, transform rotateX(0

—webkit-filter-margin: 40%;
~webkit-transition: -webkit-fil

linear 1s;

.shader:hover {
—webkit-filt:

custom(url (DetachedTiles.vs),
20 20 berder-box detached, amount

£ 1.0, transform rotateX(25deg)
rotatez (-80deg) ) ;
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console. log (“Lef! ap hold event”

d event”);

ui) {

n

// handler for swipe left event
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// handler £
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IeianaemovectarauBaniowt ()
SneiickerdzavBazthars () 7>

<imput ype="buston® cnolicke*draGraph();revurn false®
“alue-"Update Graph Vaiues+/-

</body>

o





OPS/images/img256_03.jpg
v{" Escmathing™) .click{function () {
$(this) .fadeIn(‘slow’);

)i

S (“#semething”) .click (function() {
S (this) . fadeOut (“slow’);

)i

S (“#semething”) .click (function() {
$(this) . fadeTo (‘slow’, .65);

1)





OPS/images/img395_01.jpg
on Ssers click.on the, Lirst <amgs
) .click(function () {
) . £adeOut (“slow”) ;

// display first <img> when users click on the last <img>
$(“img:last”) .click(function () (
$(“img:first”) .fadeIn(“slow”);

hi

// fade when users click on the first <p>

$("p:first”) .click (funceion () {
$("p:£irst”) . fadeous (“slow”) ;

N

// display first <p> when users click o
$(“p:last”) .click(function () {
$("p:first”) .fadeIn(“slow");






OPS/images/img542_01.jpg
N e e . &
for (var L=0; icharCount: i++)
Bazieignt = (mx‘(nxwh(-zndtnt‘ﬂ‘mth zanden (
Bazieignes (1] = barheighe,

)

funceion draweraph() {
77 clear tne canvas
Context.riliseyie

contexs.siliRect (0, 0, 600, 350):
Soncexsiziiio;

arauAndLaneiaxss ()
andomBasvaies (
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<div daza-roles"page” id="firac*>
<div data-role="header">
<h2>This is che first page headerc/n2>
</drv>

<div data-role="concenc”>

<®>
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function writeMessage (messagelayer, message) |
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context.nllstyle = “black”;
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window.onlead = function() {
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<head>
<neta charses="usf-37/>
<titlesRendering PG Files in
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“styleshest”

() [

/ Get the canvas slement

var elem = docunent.getElementayld ("

if (lelem || !lelem.gecContext)
return;

// Get the canvas 2d context
var context = elem.gesContext (12d');
i (rcontext)

recurn;

var offsetk
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var gradientR
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// Create a radial gradien
var rGradient = context.createRadialGradient (
pasePoinckire:
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<acrips
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concext,linelidch = lineWidch;
context.moveTo (current, current¥);
consext. quadrazicCurveTs (
currenci+3miltipliessrectiideh,
currenc¥+lsmultipliersrectieight,
currenti+2’multiplier’rectiideh,
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++clickCount;
curzentiz += 10;
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// rencer bezier curves
redrancanvas () ;
), talse);
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</nead>

<body>
<aiv>
<canvas id="myCanvas” width="800" heigh
Canvas
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context.transform(l, -10Math.P1/160, -20%Mach.P1/180,
1,0,00;
context. rotate (¥ath.PL/8)
context.scale(3, 1);
context.fillStyle = “400f%;
context. £111Texc (“Hello World”, 0, 1400);
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zedrawCanvas () ;
), false);
11 —=></scripe>
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<body>
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Canvas

alte"Rendering transformed objects”>
</canvas>
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<szyies
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Siex
backgzound-color:#£00;

</rseyies
<scripe><t

window.addEvenciiscener (Vload’, function () (
var eiem = document.gecElemsntayId(‘myCanvas’);

it (1elem || telem.gesContext) |

var concext = elem.gecContext('2d’);
1r (lcontexs) (

1

centext. shadawColor
Concexs. shadawoszasty
Cancexs. shadowoffaety
Concexs. shadowBlur
Cencext. linewidch
Concexs. fone.

“zgba(9,0,128,0.5)";
s
10:

25
2014 eopr Helvevica

secrawcanvas = function() (
77 zendez texc...
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context.strokestyle = "400Z”
concext iliText (“Hello World”, 40, 150):
context.fill();

/7 zender scaled cexs...
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writeMessage (stage, “dragend”);
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stage.add (box) ;
</script>
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<body onmousedown="ret:
<div id="container”>
</div>

</body>
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rn false; ">
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<head>
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<title>Sliding Menus in jQuery Mobile</sitles

styleshesc” href=vcss3Backgroundd.css”/>

“atyleshess”
heep://code. jquery. com/mobile/1.1.0/jquery mobilen

1.1.0.min.cas"/>

mheep://code. dquery. com/Iaquery=1.7. Lmin. 387>
</scripe>

‘heep://code. jquery. com/mobile/1.1.0

/iquery.mobile-1.1.0.min.ja">

<scrips sre

</scripe>

</head>
<body>
<aiv id="pagel” data-role=tpaga”>
<header daca-role=r'h: ">
<h1>Jouery Mobile Sliding Menu Example (header)</hi>
</headex>
<p class=’show-menu”>Show/Hide Menu</p>

<aiv daca-role=rconcent” class=’sliding-menu slide ouws”>

<label for=‘sslect-choice-17
Class=rselect>Choose a Menu Item:</label>
<select name="select-choice-17 id="select-choice-17>
<oprion value=riteml”>First menu icem</sption>
<opeion value='item2”>Second mems iteme/ortion>
<cprion value=rizem3”>Third menu izem</cption>
</selecc>
</aivs
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<heml lang=ren”>
<head>

Zmeca name=rviewpore”
content="uideh=device-wideh, initial
scalable=no”/>

<seripe sxe:

cal

1552, user-

"Kinetic-v3.7.4.3s"></acripe>

<scripts
function writeMessage (stage, message) [
var context = stage.getContext();
stage.cleaz();
comtext.font = “18pt Calibri’;
context.fillstyle = “black”;
contexe fillText (message, 10, 25):

)

window.onload = function () (
var stage = new Kinetic.Stage (“containez”, S78, 200);
var canvas = stage.getCanvas();
var rectx = canvas.width / 2 - 50;
var recty = canvas.height / 2 - 25;

var bex = new Kinetic.Shape (function() (
var context = this.getcontext();
context.beginPach () ;
context.rect (rectX, recey, 100, 50);
context.linewidch = 3
Camtext.atrokestyls = “black’
contexe.fllscyle = “#00D2FE”;
Concext 61107
contexe.stroke () ;
context.closepath();

3]

// enable drag and drop
box.draggable (true) ;

// write out drag and drop svents
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<heml lang="en”>
head>’

<neta charsec=rusf-7/>

<titlesRepeating Tnages in HTULS Canvas</sitle

<scrips:
var elem, canvas, filename =

funccion init() [
elen = docunent.getElenentByld ("myCanvas”) ;
canvas = elem.gecContext ('247);

£:
ing. addEven:

canvas.fillstyle = p
canvas.fi11Rect (0,0,

)

enez ("

window. addEvencLi:
</script>
</nead>
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var touchPos = stage. gattuu:hscuxtinn“,
var x = touchPos.x - 120;
var y = touchPas.y - 50;
writeMessage (messageZayes, “x: N 4 x 4 %, yi o+ y);

s
shapesLayer.add (criangle) ;

var circle = new Kinecic.Shape (function () {
var canvas = this.getCanvas():
var context = this.gscCencext ();
context.beginpath () ;
context.arc (380, camvas.height / 2, 70, O,

Math.PI * 2, true);

context.fillstyle = “red”;
context A110) 7
contexc.lineWideh = 4;
context.acrake ()

N

cirele.on(“touchstare”, function() [
writeMessage (messagelayer, “Touchstart circle”);
1
circle.on(“touchend”, function()(
writeMessage (messagelayer, “Touchend circle”);
N

shapestayer.add(cirele);

stage.add (shapestayes) ;
stage.add (nessageLayer) ;
)
</acxipes
</head>

<body>
<div id=rcontainervs</divs
</body>
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<html lang:
<head>
<meta charsec=uzf-87/>

e>Swipe and Tap Events in jQuery Mobile</

en”>

<link rel="
href=rho
151y

lesheet”

p://code. jquery. com/mobile/1.1.0/jquery mobile-
min.css”/>

<script

p://code.jaquery.com/jquery-1.7.1.min.s">

p://code. joquery. com/mabile/1.1
/iaquery.mobile-1.1.0.min.js">

</seripe>
</head>

<body>
<div data-rale="page” id="pagel”>
<div data-role="header”> <h3>Header</h3> </div>

-role="content’>

lauriel” sro="Lauriel.jpeg” width:

laurie2” src="Lauriel.jpeg” width:
laurie3” sro="Lauriel.jpeg” width:

resultl”>Lefc Image:</div>
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i="radial3">Text3</div>

2147>Textdc/aiv>

</aiv>
<1-- 3Query toggle-handling code -
<seript>

s (docunent) .ready (function() {

$("fouter”) .toggle (function ) {
5 (“#radiall”) .show ("slo
5(“#radial2”) .hice("s:
5 (“4radials”) .

& (“4radials”) .
), function() {
5(“4radiall”) .hide("slow")
5 (“#radial2”) . show(“slow”) ;

5 (“#radial3”) . show (“slow”)
§(“#radiale”) hide("slow")
n:
h:
</script>
</aiv>

<div daza-role="footer”>
<h3>JQuery ¥obile and Canvas Graphics</h3>
</aiv>
</aiv>
</body>
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SurzentBG = gradiencs;

B

Suttentsc - gradsentd:

newNode = & (1<div>") .cas ((‘position’ :'absoluze’,
‘hackground’: currentss,
aidtn ;ecewidenspx’,
heigne: :receResgnTLIBR’,
<op: event.clienct,
ot
N

/sappena the new rectangle o Canvaspazent
& (“4CanvasPazent”) .append (newliode) ;
»
»

1
<Jaeripes

<stylex
#sapInside { color: #100; )
yCanvas ( wideh: 30%: hesome: 30%: )
</azyies
</head>

<woay>
“aiv dava-roiesvpage” ia="pagel”
Gaca_roles"page” dacarthemes"b">
<t daca-zole- meader
<h2>3Quezy Hobile and Can
</saies

s Graphics</n2>

<div 1d-capInsiders
<>Tap Inside che Red Rectangle to Hide and Tap Here <o
show: < /o>
Zrases

<ty sa=Canvaspecenc: same--Canvaspesenc>
<canvas name-"MyCanvas” ide"MyCanvas”
Eackaround: 4£00; HEthat0s; Rt aht=200PR">
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medi.

“screen” hri

<link rel="styleshee “Muleilingual

css”/>

var dictionary =
var english =
var storageltem =

forms [“dicticnary”];
english.value;
age.getIzen(english);

var splitltem = item.split(“:");
var english = splitIzem[0];
var japamese = splitItem[1];
s Atk splitTItem[2];






OPS/images/img379_02.jpg
t1inavigator.
/1 application is online
) else |
// application is offline
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<acripc sre=rhicp://maps.gecgle.com/maps/api/3stacnacr=falast
“acripen

<scyien
Scheriar, fenecoords

widen: d00mm:

</atyles

Zumceion finauserzocasion() (
77 apecity the ‘success’ and ‘fail’ Javascripe funcctions
navigator.gesiocation.gecourrentposition (succasacallback,
Srrcrcaliback s
)

funceion successcallback (posisian) (
Var lasitude = posicion.coords.lacisude
Var longitude = posicion. cocrds.longicude
var laticng = new googie.maps.iacing(latitude, longitude);

// wse Gosgle Maps to display the current locasion
vax map = new Google.maps:Hap (document - getElemencByTd ("heiar
wyopeizne) 7
mar . sectoncer (laslong) £

/e
var markes = new google.maps.Markes((
S5 am were
»s
.

// display posivicn decails in che comscle
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var gradiencs = \-webicit-gradienc(radial, S 25%, 5, 10 508,
20, from(blue), colos-stop(0.0S, yellow), Solor-stop (0.4, greem),
color-stop (0.6, zed), coloz-stop(0.S, blue), to (b))’

: gradientd = \-webkit-gradienc(radial, S 25%, 5, 10 508,
20, rom(blue), calor-stop (0.0, yellow), colof-stop (5.2, green),
color_stop (0.6, biue), coLcr_step(o.d, Ted, te(bEEE))’s

vas currentss:

2(“Wpage1”) .11ve (‘pageinic’, (function(event)(
7/ Get the canvas element
lem = documenc.gecEiemencById(‘MyCanvas’):
Pt R S

y

7/ et the canvas 2a concext
Concext = elen.getconcexc ('2d%)
127 Conzexs)

i ;

7/ wser cappea ycanvas..

2("WiyCanvas~) . 11ve ( ‘wmousedoun’ , function (avent) {
xCoord = 0.40% (avent.clienci) +window.davicepixelRatics
Yoord = 0130+ (event.cliency) rwindow.devicePixeiRatio:

concext.f11istyle = rectColors[+scaptountizectCoiors
Lengehl;
centext. £1l1Rect (xCoord, yooord, rectuidth, rectHeight):

2 (“eyCanvas”) .hide (“slow
n;

7/ this makes wycanvas visible again
2 4capInsider) 1ive(rcap:, Zanceion (evens) (
2 (“WMyCanvas®) - show (“s1ow) 1

< (acanvaseazenct)
42 (capcount & 4
currentBG = gradienti

25ve (Wvmousedown’, Tunceion (evenc) {
N
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<html lang:
<head>

en”>

<meta charset=rusf-87>
<title>JQueryMobile Geolocation</citle>
<link rel="stylesheet”
href="htep://code.jguery.com/mebile/1.1.0/jquery mobile-
1.1.0.min.css"/>

p://code.jaquery.com/jquery-1.7.1.min.s">

p://code. jquery. com/mabile/1.1.0
/jquery.mebile-1.1.0.min.js">
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<heml lang="en”>
<head>
charset="utf-s"/>
=>JQueryisbile and Canvas Graphics</t

o>

<link re: sheec” href="JQMCanvasl.css”/>

href="htep://code.dquery. les1.1.0
.min.css”/>

<seript
sro="http://code. jquer:

</scrip>

<seript sx

com/jquery-1.7.1.min.35">

heop: //code. Jquery. con/mobile/

</scripe>

<seript>
var tapCount = 0;
var xCoord = 0, yCoord

var “sosor, vwoor s
var gradiensl = ‘-weblit-gradienc(radial, § 25%, 5, 10 50%,

orange), color-stop (0.4, yellow),
£(0.9, blue), tol(#:

color-stop(0.6, red), color-s:

var gradient? = ‘-webkit-gradient(radial, § 25%, 5, 10 SO%,
20 FHmIBING - Color-aras (0,05, olanchY. color-aropilok, Bed):
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“ixml version="1.0" encoting=" 180-84

w3.0rg/20

<svg wmlns="hetp:/ /e 00/3vg"
xmlns:xlink="http://www.w3.0rg/1959/x1ink"
57 height=r10037>

y=710" width="100" height

" height
blue” £ill="green”/>
=710 width="100" height:
blue” £i11="bluc”/>

S IR
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5 ("canvas”) .drauuad (|
strokescyle: “#£f0”,

strokeRi
21250,

exi: 200,
x2: 200, y2:

300, cy3: 150,
150, cva: 1,
320, y3: 50

</script>
</head>

<body>
<div id="CanvasParent” name="CanvasParent”>
<canvas name="
</canvas>
</div>
</body>
P
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width

height =

stroke
£i11

#(this);

cater (x');
cater (v’
.ater (‘width’);
.ater (‘height’);
.ater(‘stroke’);
Lattr(‘fill’):
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15 o S e B A o
cneml lang="en">
“head>
“meta charsec=rure-87/>
<tizie>dCanvas Graphics</sitles

<link rei=rstylesneet

hrefhccp://code.dquery. con/mobile/1.1.0/3query. nobile-

0.min.cas”/>

<sczipt
szo="htcp://code. Jquery. con/3query-1.7.1.m1n.38">

</seripe>

<script srom”jcanvas.)s></script>

<atyren
tcanvas | wae
</szyles

100%; height:sow: }

<acrip>
3 (docunent) .zeady (funceion () (
& ("canvas®) .azawElizpse ({
siliseyied “400”,
x: 100, y: 59,
width: 180, heigne: €9,
zonCencer: crue

n

("canvas”) .drauRect ({

stzokeNidzn: 3,
x: 100, y: 120,
widen: 180,

hesght: so,
cornerRadits: 10

n

#( canzasr) azauretygen(l
40
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<path G="m20,20 C20,50 20,450 300,200 5-150,-250 200,100
“blue” style="strok

</g>

<g transform='scale(0.5, 0.5) translate

black;stroke-

sidth:4;
</g>
</g>
'scale (0.8 ranslate (380, 1
M0,0 €200,1 300 20,250"
£11=rurl (4pactern2) ” style='atzok
4Gm/>

0) ">

lue;stroke-

,2.5) translate(150,-80) ">
400,300 20,250”

lue;stroke-
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radiontTransform=rrotate (90) 7>
<scop offsec=rosn
prtaes

Sffacc="908"  atop-color="#1010007/>
</1inearsradiencs
<sastas

zm=racale (1.5,0.5) 7>
= 5,50 C 460,200 200,-150 100,350
aerokesrblack” acroke-widcherd
filisrurl (spacternd) ©/>

</a>

<9 _sranagormereranalace (30,50 7>
Soansform—vocale(a:5.4) ">
“Lpainas7m 50,56 < 465,100 200,200 100,20%
11502l acrokesrblack” acroike tidche

</a>

<g transform=racale(i,i)”>
£1157yellow” acroke=rblack” stroka-widch=+4"/>
</a>
</

<9 _sranaformercranalate (-39,50) ">
B

Zpach o 0754 = 460, 100 200,200 100, 20
AITSR1027 Seronemrhiack” strokewidch=a” /s
</a>
</

<g cransform=vtranslate (-30,50) 7>
"acale(0.5, 0.5) cranslate(195,345)">

‘w20, 20 ©20,50 20,430 300,200 5,-250 200,100~

E1157luer stile=rsiroke: 360088 ; serokewidehsd; />

<g tramsform=racale(0.5, 0.3) translace(185,335)~
20,20 ©20, 50 20,350 300,200 s-15,-230 200,100
£11Z7uE1 (spavternz) ¥
atsoke 1500088 ; sEroke kTR 7/
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£exm. veradon: i
<IDOCTYPE avg PUSLIC “~//W3C//DID SVG 20001102//EN"
“http://www.w3.0rg/TR/2000/CR-SVG-" 02/DTD/3vg-

.ded”>

<svg xnln
wideh="

<defs>
<linearGradient id="pattern

o u3.0g/2000/3vg"
"http:/ /www.w3.org/1999/x1ink"
“100%” height="10

*x1="0%" y1="100%" x2="100%" y2="0%">
<stop o yellow”/>

<stop o Ted"/>

<stop o 808" “bluc”/>

</

earGradients:
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<defs>
<linearGradient id="patternl”>
<stop offset="03"  stop-colo:
<stop offsec=r408” stop-colo:
<stop offsec='80%” stop-color=
</linearGradient>

yellow”/>
zed" />
/>

<radialGradient id="pattern2”>
<stop offsec="08"  stop-color=tyellow”/>
<stop offsec stop-colo;
<step offse: stop-cole:
</redialGradient>

<radialGradient &

"patternd”s
red”/>
yellow” />
white” />
blue®/>

<stop offset="608” stop-colo:
208" stop-cole:

</radialGradient>
</dess>

<1-- top face (counter clockwise) ——>
<polygon fAll="url (fpatternl)”
points="50,50 200,50 240,30 90,30"/>

<i-- fronc face -

<rect width=r150" height="150" x="50" y=r50"
11="url (4pactern2) "/>

<1-- right face (counter clockuise) —=>

<polygen All="url (#patcern3)”

points="200,50 200,200 240,180 240,30"/>

<P
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<1DOCTYPE svg PUBLIC “-//W3C//DTD SVE 20001102//2N
“http://www.w3.0rg/TR/2000/CR-SVG-20001102/DTD/svg-20001102 . dtd">

"http: / fwm.w3.0rg/2000/3vg"
:xLink="http: //www.w3.0rg/1898/xlink"
"100%” heigh
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101102/ /28"
02/DTD/3vg-

CiMm). veraiomn:
<!DOCTYEE svg PUBLIC “-//W3C//DID SVG 2
“http://www.u3.0rg/TR/2000/CR-SVG-"

001102.ded">

"http: / /w3, 0rg/2000/svg"
1ink="http: //mw.w3.0rg/1899/x1ink"
"100%” height="100%">

<svg xmln:

wideh=
<defs>
<f

“100%” height="1003">
<feGaussianBlur stdDeviation="4"/>

<g transform=rtranslace(50,100)">
"normalText” x="0" y="0"
red” stroke="black” stroke-width=r4"

horizontalText

X207 y=r100"

‘black” stroke-width=r4"

</text>
</g>
il B
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<path d="m 0,50 C 400,200 200,-150 100,350"
st "black” stroke-width="4"

fil1="url (4pasternl) "/>

</g>
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<pattern

dotPattern” width="8" height="8"
patternUnits="userSpaceOnUse”>

Sy

</pattern>
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o

window.addEventListener (‘load’, function () |
/7 o something heze
), false):

iDL





OPS/images/img666_01.jpg
<textPas

b xlink:href="#pathDefinition”>

Sample Text that follows a pa
sezier curve
</textPath:

h specified by a Quadrat:
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<!DOCTYPE svg PUBLIC “-//W3C//DTD SVG 20001102//EN"
“http://www.w3.0rg/TR/2000/CR-SVG-" 02/DTD/3vg-20001102. dtd">

<svg xmln:

"http: / fwm.w3.0rg/2000/3vg"
1ink="http: //mw.w3.0rg/1899/x1ink"
11dch="100%" height="100%">
<defs>
<path id="pathDefinition”
@="n0,0 Q100,0 200,2
</defs>

0 300,200 z"/>

<g transform="translate(100,100)">
le” fll="red”
stroke="bluc” stroke-width="2"
font-size="24">

<textPath xlink:href="ipathDefinition”>
Sample Text that follows a p
sezier curve
</textPath>
</text>
</g>
iy

specified by a Quadratic
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<heml lang="en">

charset="utz-5">
>Canvas Drawing Rectangles</titles

<seTipty<i-
window.addEventListener (‘oad’, function () (
// Get the canvas slement
var elem = docunent.getElementayld(‘myCanvas’) ;

(telen || lelem.gesConzext) |
7/ Get the canvas 2d consext

var context = elen.gesContext ('24);

¢

// Insert your custom Canvas graph
1, false):
/1 ~=></seripe>

</nead>

s code here
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€M} veralon L. ey
<IDOCTYPE svg PUBLIC “-//W3C//DTD SVG 20001102//EN"
“http://www.w3.0rg/TR/2000/CR-SVG-" 02/DTD/3vg-20001102

http: //wna.u3.0rg/2000/svg"
1ink="http: //mw.w3.0rg/1899/x1ink"
“100%" height="100%">

1d="blurFilterl
cbjectBoundingBox”

"100%” height="100%">
<feGaussianBlur stdDeviation="4"/>

</filter>

</de!

<g transform="trans
<text i
flter

A1

(50,150) ">
v15n y=risn

stroke-uidth=r2"

Shadow Text
</text>

<text id="horizontalText’ x="0" y="0"
black” stroke-width="4”

.ded”>
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oLl ol s )
oke="blue” stroke
style="ll:yellow;"/>

wideh="4"

</g>

<1-- half-sized cylinder -
<g transform="translate(100,100) scale(.5)">

<use xlink:href="$largeCylinder” x="0" y="0"/>
</g>

<1-- skeued cylinder ——>
<g transforn="translate(100,1

<use xlink:href=#largeCylinder”
</g>

(20)">
0 gm0/

<1-- rotated cylinder —->

<g transform="translate (100,100
<use xlink +largeCylinder”

</g>

Y

(40) ">
¥="0/>
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<I1DOCTYPE svg PUBLIC “-//W3C//DTD SVG 20001102//EN"
“http://www.w3.0rg/TR/2000/CR-SVG-20001102/DTD/ svg-200011

drd”>

cavg xmin

="htep:/ /wws.w3.0xg/2000/ svg"
tep:/ /w3 .0rg/1898 /x1ink”
"100%” height="1003">

<lincarGradient i
R1or0n ylongh x
gradientUnits="userSpaceonUss">
<stop offset="03"  style="stop-color:$FF0000”/>
<stop offset="100%" style="stop-color:$4400007/>

</linearGradient>

<pattern 1d="dotPattern” width="8" height="8"
patternUnits="userSpaceonUse”>

<circle id=rcirclel” ox=v27 cy=var e=n2”
style=rallized;”/>
</pattern>
</dets>

<i-- £ull cylinder —
<g 1d="largeCylinder” tramsform='translate(100,20)">
<ellipse cx=r0" cy="50" rx="20" ry="50"
stroke="blue” stroke—widch=ra"
style="All:url (fgradientDefinizionl) “/>

<rect x="0" y=r0" widch=r3007 height="100"
‘A11:url (fgradientDefinitionl) />

¥="0" idth="300" height="100"
1:url ($dotPattern) />
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<1DOCTYPE svg PUBLIC “-//W3C//DTD SVG 20010804//EN"

“hetps/ /w3 oxg/TR/2001 /REC-SVG-20010904 /DTD/ avgl0 . duar>

<avg xmina=rhecp://u
Snicad=rinis (sve)
SaThsrione Riigne

hep:/ /w3 oxg/2000/ava”
i 3025800 e e

10087>

<script typesrexe/ecmaseripeti
ZiTcBaTal
[ =

var svans Sheeps /w3, 0xg/2000/ave"s
funceion inic (event)

GeNode = avgDocument.gevElemencByTd (“@e”) s

drawspiral(evens) s
)

funceion drawspiral (evens)

£ox (angle=0; angle<maxAngi

angiet=angieneita)
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esei-ahaaseneee iR ciites aa 4 Al inde i K
§ els= [

context.shadowColor = “rgba(64,0,0,1.0)";
3

7/ code that specifies the size and also the
77 “fuzziness” of the underlying shadow sffect
Contex:.shadowOrfseck = shadow;
Contexs | shadowoffsscy = shadowy;
context.shadowBlur = &;

Context.linemigch = 1

// render a colored rectangle
colorindex = Math.floor (basePointk) $£iliStyles.lengoh;
Smtext.ziliStyis - £illSeyies(olerindens

contexs. filiRect (basePoinck, basePoincY,
rectiideh, rectheight)}

++clickcounc:
)

// render a set of random rectangles
edrancanvas ()1

), false):

77 —=></scripes

sy
<aiv>
Ccanvas id-“myCanvas” width="800% height-"450°sNo support fox
canv
</canvas>
<vaiv>

<av>
Cimput typessbuston” onclicke”redzawCanvas();zeturn false”
value="Redraw the Rectangles”/>
</aiv>
</boays
Bydticn.
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Eackaround-coior:#200;
)

</styies

cscripacio-

“indod adazvenciisnanes (acast, funceion)
Varelioktoune =

/7 Get che canvas element

1/ Get tne canvas 24 contexc
var context = elem.gesContext(%2d4');
i (iconzexs) (

var basezoinsy

:
i

or
var £illStyles = {‘4£00%, ‘e££or, ‘40f0’, WoOL'):
sedrancanvas = funcuion() (
77 clear the canvas before drawing new set of rectangles
Content.clearRect (0, 0, Slem.widen, slem hesght):

£ox (var £=0; rerecttounc: ren) (
BaseBoIntX ~ can@idthsMach.random () ;
BasePointy = canieightivach.random();

/7 Aiternate shadow effect based on an even/odd
77 Giick count with aifferent (R,G,B,A) valass
o Bt PRsarinly By
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<use zlin

<animate attributeName="x" attributeType=
dur="4s”
fl1="freeze” Efrom="

o

£a="400" />
SlEs
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bouert ool g8 g

hetp:/ /w3 . 0xg/ 2000/ sva”
CCp /w3 .0xg/ 1898 /x1ink”
WEdTR=7100%" heighe=r100873
<deta>
Sact fd=rrectl” wideh=r100% height=r100%
Stroke-width=rl7 stroke=rbiues/>
</astas

<g transform=reranslace (10,10)">
czect waden=r500" heighesr1007
f1l1=7nome stroke-wideh=

47 stroke=rblack/>

</g>

<g transform=vtranslate (10,10)7>
iae wlink:hreforazecel” x="07
Zanimate actributeName=x’ attributeType

e aan
S11="fracze” fromer0" te=r400/>

van f11=rzears
i

</use>

cume xlink:href=rerectl” x=r4007
Zamimate actributeNames‘y” aleributeTypes ML
aa7
Ereszer Ezom

</uses

cume xlink:ihref=rsrectl” x=74007 y=r300% Hll="bluers

Lanimate actributeName=sx” atcributeTypa=tiMLY
beginaros” du

fli=rereczer

</uses

<use xlink:hre:
Lanimate actributeName:
e

</uses
</g>
1)y
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eooxkdL. (i
positicn:relacive;teop:10px;
widsn: £0%;
height: 30px;
Sonc-size: 20px;
~moz-box-shadow: 10px 10px Spx #800;
-webkit-box-shadow: 10px 10px Spx #800;
box-shadow: 10px 10px Spx #800;

)

#oox2 {
positicnirelasive;top:20px
widsn: 20%;
height: SOpx;

Sonc-size: epx;
padding: 10px;
“moz-box-shadow: ldpx lépx 8px #008;
-webkit-box-shadew: 14px 14px Spx $008;
box-shadow: 1lépx lépx Spx #008;

b

#oox3 {

positicnirelacive
widch: 80%;
height: 60px;
Zonc-size: S2pw;
padding: 10px;
“moz-box-shadew: lépx 14px Bpx $008;
~webkit-box-shadow: lipx lépx 8px #008;
box-shadow: lépx lépx 8px #008;

sepi3opw
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reques
multilingual.indexedDE. g

nction(e)
console.log(“Error Addings , =);
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<html lang="en”>
<head>

<meta chars

"utf-gr/>
<title>CSS Box Shadow Example</t:
<link hre:

</head>

"Boxshadowl.css” rel: xt/css">

<bady>
<div id=

box1”> Line One wi
<div id="box2”> Line Two wi
<div i

</body>

Effect </div>
Effect </div>
a Box Effect </div>

“box3”> Line Three wi
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<heml lang="en”>
head>’
<neta use-g7>
<titlesCanvas Random Rectangles With Shadow Effects</title>
<link href="CSS3Background2.cas”
styleshest”
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// renger a
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context. shadowOZEseck
context. shadowOEsecY
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<IDOCTYPE svg PUBLIC “-//W3C//DTD SVG 20010904//EN"
“htep://wwns.w3.crg/TR/2001/REC-SVG-20010904/DTD/ avgl0 . ded”>

“hidden”

roiaibilicy”
vCSS" to=rvisibler
"5a £ll=rfraeze’/>

atcributeTypes
begin=r2s" du

<animateMotion path='M,0 150,150

transforn”

<animateTransform attributeNam
attributeType="RML"

type="rotate” from=r-307 to=r0"

"Ss fll=rfreeze/>

<amimateTransform attributeNames'transform”

.57 £osrl50 additivesraum’
nereczer/>
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ateaterllery
<action android action.MAIN" />
<category android:name="android.intent.category. TAUNCHER" />
T e e

android.inten:
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/7 iower righe rectangie: diagonal linear gradient
Curzenty - basePointiizaccHidths
Cufrenty - Rasezoincy

J/Guzrantt - basePainctirectheight;

gradienti - concexs?.createLineazGradient(
Curzentiizectusden,
Currenciftosrectuidch,
Curzentyirectreigh) -

gradienci.addColosscop (0, beeer):
Sradienti.adaCalorscor (5.3, 4000¢)7
Gradienti.addCalorstop (o€, 4rz0r)}
Gradienti.sdacolorscop (1, | '4£007);
Sontexts.filiscyle = gradientis
Gomcext2.filiRect (currencX, currency,
zeccWideh, zeccHeight):

+4eiickcount
BasePointx 5o 4:
BasePoiney +- 2f
)

// render lineas gradient rectangles
Larancanvas ()
), zalse):
7y e
</neads

body>
i
Zoanvas ia-"myCanvas” width="600" heighe="2S0°Na suppert for
canvas
alcerRendering linear gradient rectangles.”>
</canvas>
<sazes

s
Ceanvas sd-*myCanvas2® widthe"G00” heighte"2507>Na suppore fox
Canvas
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g MEE =02
http://schemas.android. com/apk/res/

package="com.apress..
android:versionCode:

1107

android:versionName:
<application androi

0>

icon="Gdrawable/icon”

android: label="@string/app_name”>

<activity android:name=".HelloWorld” -
android: label="8string/app_name">

<action android:nam:
<category android:nane

LAUNCHER" />
</intens
</activity>

intent.category.

£ilter>

</application>
<uses-sdk
e

nSdkVersion="9" />

android. intent.action.MAIN" />
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Suzzencx,
Surzencx‘zectyidch,
SR e the ne

gradtenti.addColosscop (3, 14£007)
Sradsenti.sdacolorscor (1, ‘4002
Concext.rillstyle = gradienti;
Concewt.fillRect (carrenck, currency,
ZectWidch, zectHeigne);

// upper righe rectangle: vercical linear gradienc
Gurzenci - basePaintiirestHidcn.
Cufrenty - LaseFoinc:

gradienti = context.creaceLinearGradient
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webSetzings. setBuilInZoonControls (true) ;

// Bliow for touching selecting/deselect
webview. requestFocusFronTouch (] ;

webview. setiiebChroneClient (new HebChromeCl:

// Load the URL
webview.10adUrl (“file:///android_asset/AndroidCsss.
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import 2d.webkit. HebView;
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/#4 Called when the act
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Dublic void onCreate (Bundle savedlnstanceState)

first created. 4/

super.onCreate (savedInstanceState) ;
secContentView (R.1ayous.main) ;

// Get a reference to the declared WebView holder
WebView webview = (WebView) this.findViewById(R.
d.webview) ;

// Get the settings

NoS = WebEET GeLSettEnos 1)z
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‘var msg

Hello Trom WEb Sockets Llient”;

console. log ("CONNECTED") ;
websockes. send (msg) ;
console.log (“SENT: “+mmsg) ;

function onClose (eve) [
console. log (“DISCONNE
function onlfessage (evE)
console.log ("RESPONSE: “teve.data) ;
websockes.close () 1

'

D"): )

function onErzor(eve) [
console.log ("ERROR: “+eve.data);

window.onload (“nit () ) ;

</se:
</neac>

o>

<body>
<h2>WebSocket Test</h2>

</body>
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ctx. shadowOfsek = 2;

- shadow0zzset:

0, 30);

th.P1/180;
180;

ine segment.
y(rele] + '07;

// renger the second

lineColor = '#7 + 07 + hexh:

cox.beginpath () ;

cox.moveTo (currentX, currenty);
lineLength, currenty):






OPS/images/img437_01.jpg





OPS/images/img436_01.jpg
i S o e i M
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cscripr>
zuncvion WebSockesTest() [
it ("Websocket” in window) |
aiezc(“WebSocket is supported by yous Browser”);

7/ open a web sockes.
Var us = new HebSockat (“wa://localhost: 9888 /echo”) ;

s onopen = functian()
7775ena aaca using ssnd()
i43.3end (“Hessage o send”):
a12zc("Message 15 senc...”):

¥

ws.onmessags - functicn (sve) (

var recaived msg = eve.das
alerc("Received massage: "rreceived mag)

}

ws.oncise = funceion() |
77 websocket is closed
alert("Connection 15 closed...”);
b

ws.oneszor = funceion(eve) |
comsoie.log(“Error occurzed: “reve.data);

1
) elae
/7 The browser doesn't support WebSockes
alerc(“WebSccket not supported by your Browser”);
)
il
</scripe>
</neads

<pody>
Casv 1a=rasers
<a nrefa"javascript:WebSocketTest ()">Run WebSocket</a>
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Get a reference to the declared WebView holder
WebView webview = (WebView) . WBYIA (R, 1d. vebview ;

© the sectings
enseteings pebserrings = webview.gesseccings ();

// Enable Javasc:
websetzings. setda

// Make the zoom controls v
webSettings.setBuiltInzoonContrals (crue) ;

/7 Miow

g data series

webview. setiebChzoneClient (new WebChromeClient ()) ;

// Load the URL
webview.loadUrl (“file:///android_asset/Android:
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import android.app.ACtivity;
import android.cs.Bundle;

import android.webkit.
import android.webkit.
import androsd.webkit.HebView;

import androsd.webkit.WebViewClie:

public class AndroidSVGIAC

t

/** Called when the act:
goverride
public void onCreate (Bundle savedlnstanceState]

firsc created. /
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websocket
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'

onopen onOpen;
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head>

<meta charses="usf-37/>
<citle>JQuery Ajax</ticle>

<script sre="htep://ajex.googleapis.con/ajax/libs/jquery/
Jquery.min.1s">
</serips>

<scripe>

& ("#myDiv") o
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</serips>

</head>

<body>
<div 1d="myDiv"></div>
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<CiTle>HTMLS Bouncing Ball</citle>

<seripe>
var ballRadius = 20, cWidsh = 300, cHeight = 300, contexc:
var lefiX = 0, rightk = 300, topY = 0, bovTomY = 3007
var dirX = 4, QirY = 4, currentk = ballRadius, currenty = 150;
var tick = 0, shortPause = 20, stripiidch = 50, currStrip = 0;
var fillstyle, fillColors = [MH££0000%, “$ES££00%, “#0000FE"];

function draw() {
consext = myCanvas.getContexs (124 ) ;
cnzexc.clearRect (0, 0, cWidth, cHeight):
context.strokeStyle = “40000007;
conzext.strokeRect (0, 0, cWidsh, cheight);

curzStrip = ++tick / sTripkidch;
sty 1Colors currscrip

b 1Colors. length];
conzext, beginfath () ;
conzexe. fillstyle sty
context. azc (currenc, currenct, ballRadius, 0, Math. 142, true) ;
concext, closePath () ;

conzexc.£111()
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}
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<header>
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</header>

<atv>
<canvas id="myCanvas” widch="500" height="300">No support for

</canvas>

</aiv>

<inpuc type="button” onclick="drawGraph();return false”
value="Update Graph Values”/>

</body>
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contexs.£a110)

)

zavsarTexs();

Define some drawing atcribuces

Cintexc.cone - bold 4Zonciizes Pt New Times Romans
Comtexs linewiden = 2:

Context.strokestyle = "#9007

funceion drausarTexs() {
7

for (var 1-0; i<parcount
concext.beginach () ;
Curzenth = leftBordersitbazwiden:
CUEZonet = maxmelghe barheighes(i]tfencsize/d;

//cenzant. t11 eyl - 2iicoioze(1e4]
concext.fillstyle - 4000 ;

Bazieigne = Mach. ficor (ardeights(i]

/7 outline a cext scrin
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funceion drauGrapn2() {
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Context.clearRect (0, O, slem.uidch, elem.heighc)

randenBarvaiues () :
GrawAndlabelxes ()
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)

funceion drawElements ()
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curzency - lefcBorder;
//cuzzency = maxheight-bazheights(01;
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7/ araw 1ine segmen:
Zor(var ie0; icbartoants ise) (
Contexs.beginbach ()

Cimtent movels (currenck, curzency):
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//cuzzenct = maxheighc-barkeighcs [1);
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Context.fone = "bold “raxisFonsSizes’pt New Times Roman”;
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concext. beginath ()
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/7 Oucline a sext scring

Goncext. strokeTexc (" riabely,
cufzencissnadont,
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/7 Fi11 a sext sorin
concext. riliStyle = “#FFO”;
Concexc.rillTexe (“+labeit,
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eunceion drawhndLabelixes()

“zeb(0,0,0)%
Sontexs.linewideh = 2;
Context moveTo (lefiBorder, topSorder):
Gontexs iinelo (lestBorda) yAxzsheiohs
Sintexc.acraks (7

1/ azaw cop arsou...
Context.beginFach ()1

Santext movels (1eftbarder-arrouteighs/3, topSardes);
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Contews.lineTo (leftBorder arzouheighe/s, opBordes):
Sontexs.ii(
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// Trip class constructs a trip commands according to the
/7 eeiZecad”haollii
cunlic ciass Trip

Eublic ine velesieys

// 300 millimecer per second is the max velocicy
77 thav Roomba can drive
Privace inc maxspeed = 50

private final static int defaulspeed = 240
Privace final int nospeed = O

/{32758 eii mocnbe wo rive scraigne
50 3 madius for iaeming. detl) oo EorscngsigNS
Erivate fnal int radius3es = 1
Public Trip(TripDirection direction)
7

switen (direction)
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break;
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Private boslean iavalid()

4f (mBlustosthservice.getscace() 1=
BlueccothService. STATE_CONNECTED)
‘
zeturn falae;
)

)

// Make Reomba Drive according the
piblic Boolean drive(Teip trip)
T

ip tnseruction

bytel] drivingCommands = new byce(S1:

drivingcommands (0] = Commands.Drive;
7/ Driving command comsists of a radius and a velocity, Both
7/ are sent as high-lou byces when the high byte is sent fir:
bytel] velocity = decimalToHighiowsytes (rip.Velocicy);
BYtel] radius - decimalToHighiowBytes (Crip.Radius);

arivingcommands (1]
Grivingcommands (2]
drivingcommands (3] = radius(0];
Arivingcommands (4] = radius(1];

return sendCommand (drivingCommands )
)

// convert a decimal to a high-low hytes
privace stacic byte(] decimaiToighlowdytes (int decimalium)
¢

byte highByce = (byte) ((decimalNum & OxFFOD) >> 8);
Byt lowByie = (byte) (decimaifum & OXFF);
byte() commands = new byte(21;
commands (0] = higheyte;
commands (1) = lowByte;

seturn commanda;
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mRSadler: sendMessade (meg) s
setState (STATE_CONNECTED) ;
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=Disconnect (device) ;
)

privace void registerDisconnect (BluetocthDevice device) {

Intemcrilter intemcTiltes = new Intencrilter ()

CRCReRilecr. addAccion (device ACTION ACL DISCONNECTED) ;
LmentRilter. addAccion (device ACTION ACL_DISCONNECT_RE.
quesTED) ;

cetver() {

Goverride
Public void cnReceive(Contexs context, Intent intent) (
Siing action o inceme.gesaction ()
1% (Bluetoschbevice ACTION ACL_DISCONNECTED.
cauals (acsiom) || Bluccaschbevice. ACTION ACL_BISCONNECT. REQUESTED.
=uais(accion))

«

notigyDisconnect (1

3
T

public veid metifyDisconnect ()
7
mHandler.chTainMessage (RoombaDriver. MESSAGE_STATE_CHANGE,
STATE_NONE, -1) .semaToTarget ()
Y

public void notieyNoResponse ()
7

TEemmaLavey o

miandles. chtaintessage (RocmbaDrives MESSAGE_STATS
SR SORE Nt AT, . LY e e €1
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+ Stare the ComnectedThread o begin managing a Blustesth
“ Gparam scckec The Blustosthsockes on which the conmection
was made
¥ Gparam device The Biuetoochoevice that has been connected
1

public synchronized veid comnected (BlustocthScckes socket,
Slustootnbevice
GVice, fnal sering sockesTyee) (

// Cancei the thread thac complesed she conmection
i (mConmectThread != null) (mConnectThread.cancel ()
nComnectThread = mull;)

// Cancel any thresd currently running a connection
(monnectedThread 1= null) (moomnectedThread.cancel () ;
mcennectedThread = null;)

// cancel cthe accept cthread because ue only want To con-

(mSecureAccepsThzead 1= null)
mSecuraAcceptTheead.cancel ()

3

if (minsecuzeccepeThread 1= null)

minsecureAcceptihread.cancel ()
RInsecurencceptThread

3

// Start the theead co mamage the commection and pesform
mcommectedThread = new ConnectedThread(sscket, socket-
zype) s
neonnectedThraad. stazs ()7

// Send the mame of the connected device back to the UI
Activity

Message mag = mHandier.cbtainiessage (RoombaDrives.MESSAGE_
pEvIcE NAME) ;

Bundic bundie = new Bundle();

S b SaRL e s
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(mConmectincead = nuil) (meomneceTheead.cancel ()7
nConnectThread = mull;l

// cancel any thread currently running a connect

1f (mConnectedThread 1= null) (mComnectedThread.cancel () ;
mcomnectedthread = mall;]

setscate (sTATE_LrsTEN)

// Staze the thread to listen on a BlustcothServersccket
i (mSecureaccepcThread == muil)
mSecuranccabtThread = new AcceptThread (trus);
mSecureAccepeTheead.stase ()

4f (nInsecurenccepcThread == nuil)
mInsacureAceebtThiead = new AcceptThread(false);
minsecureAcceptThread:start () ;

3

s
+ Start the ComnectThread to initiate a comnection to a re-
+TGparam device The Bluecoothoevice to conn

 Gparam secure Socket Smcurity type - Secuse (srue)

care {fales)
7

wblic synehronized veid comnect (Blussoothbevice device, besi-
can Secure)

// Cancel any thread attempting to make a connection
1 mSete" SRl Snmciing) (

Le (nComnectThread != null) (mConneccThread.cancel();
iconsectThread = malls}
3

Y Canewi eny; dseed susenbiy sty ey eoansation
L% (mConnectadThread 1= null) (mComnectedTheead.cancel ()
aComasatadThraad = mailr)

// Start the thread to connect with the given device
mEomnectThread = new ConnectTmEead (devics, secure)
s wnie e Ry
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+ Constructor. Prepares a new Blustooth session.
* Gpacom comtext Phe DI Ativity Comsext

Gparam handler A Handles <o sand messages back to the UT
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Public BlustcothService (Contexs context, Handles hasdles) (
madeptes - Biluetocthadapcer.gecoesaticadepter (15

Public void changeHendles (Handler handler)

mitandler = handler;

fas
+'sec the currenc state of the bluescoth connection
+ Gparam state An integer defining the current conmection

privase synchromized veid secstate (ine scate) (

// Give the new state to the Handler sc the UI Activicy
mHandles.ohtainiessage (RocmbaDriver . MESSASE_STATE_CHANGE,
seate, -1)-senaToTarges();
3

i
+ Recuzn the current connection stace. */
pubiic synchronized ine gecscace () (

3

e
+ Starc the bluetcoth service. Specifically start AcceptThread
U ecaion in listening (sesver) mode. Called by the Activity
cnResuma () +/
Pt T o T ]
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// pebugging
Privace scacic final String TAG = “BlustosthService’;

// vame for the SpP record when creating server socket

Private scatic final Scring NAME SECURE = "Blustoschsecure’;

// Unigue LUID for this application
Privace seatic final UUID MY UDID SECURE
5. fromstring (T00001151-0050-1000-5000-
0080SESBIATE) ; 1/ £as7o0d0-afac-1lda-8a39-DE00200ca8E") ¢
Privace stacic fimal UUID MY UUTD_INsEcURE
5. fromstring (“8ce25550-200a-11e0-

c€4-0800200c0a58") ;

/) semner felds
private final Bluecoothadapter madapre
Private AccepcThread msecureaccepcThread:
Erivace CommectThread meommeceThread;
Erivace ConmectedThread monnectedThread;

privace int mscate:

public boolean wasalive = als.

Public inc keepAlivecounter = O;

PUBIIC fnal int keepAlivedaxTries = 5

// Comstants that indicace the currenc commeccion state

Public scacic fimal ine STATE_NONE = 07 77 et za aoang
nothing

UBiic static fnal int STATE nrsTew = 1; 1/ mew 1istening
for incoming conmections

Pubiic stacic final ine STATE_CONNECTING = 2; // mew initiating
an outgoing comnection

Public static final int STATE_CONNECTED = 3; // mew comnected

co o remoce device
public scavic final int STATE_NONE_WHILE_ACTION =

/4 asscon-

e AR T s S Ee el i G S g






OPS/images/img754_01.jpg
i

// 3f & connection w
15 (ootuct 1= main)
Symchronized (BlustoothService.this) (

switeh (mscate) {
Sase STATE LrsTEw:
/7 Sithation normal. Start the con—

acceprea

nected thread
connected (sacket, socket.getRemotebev-
see),
msocketType) s
77 Eicher mot ready or already connected.
// Texminate new socket.
socket.aless by

) cateh (ToEwception @) {

5
Break:

)
public veid cancel() (

ey
£ (mmserversockes
«

nuil)

rmServersockes . close ()
) caten (Tomweapeicm o) (

)
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class AcceptThread excends Thread (
7/ zhe dccal sever scckes
Privace final Blascocthserversockes mmServersockets

Public ReceptThread (boolean secure) {
Sluecoothserversooker emp = nall;
mSockerType = secure 7 “Secure

// create a mew listening sexver secket
if (securer ¢
: Srd (uane_secure,
sex_puzs_secuse) ;
) eise

mAdaptes.1istenusingTnsecuseRE st o
v iamRacard

NAME_INSECURE, My _UUID_INSECURE)
3

) caten (zoExeeprion o)

)

mmServersockes = tmp;

3

public veid run() (
AcName (“AcetpiThread” + mSccketType):

Slueccothsccket ssckes = null;

// tisten to the server sccket if we're mot commected
ha 2 REeRE TS R NNE e Y
rmServersoskes =null) (
fie
7/ Thas 1s a blocking call and will enly re-

1/ sucoessEul comnection owan exseption
sbokat = mmSarverSooket.acoept ()
) caton (Tomwcepsion =) (

sy
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7/ perform the write unsynchromized
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3

yie
+ Indicate that the connection attempe failed and notify the
w7

private void commectionTailed () {

77 sind a failuze message back to the Activicy

Memoage meg = mHandlos.abtainMessage (Recmbabrives.MESSAGE_
roasT) ;

Bundle bundle = new Bundle();

bundls . pucString (RecmaDriver.TOAST, “Unable o connect to
the seleceed device. Ara yow suse this e Rocmba’);

g secoaca (sundle) s

mRandles. sendMessage (meg)

// Start the service over to restart listening mede
Bluetoothservice thia-atart () ;
)

sav
+ indicace that the comnection was lost and notify the UI A
civiey.
i

privace void connectieniost() (

77 sena’a Zatlure message hack to the Activicy

lessage mag = miandler.obtainMessage (RoombADEiver.MESSAGE_
zonsT) ;

Sundle bundle = new Bundle():

Bunal . pucSering (Recmhabrives. TOAST,
)

mss - setData (undie) ;

mhandles . sendiiesaage (mag) ¢

// Start the sesvice cver o rescart listening mode
BluctiltnService.shis.sears();
i

/-
+ This thread runs while listening for incoming comnections.
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itandles.chtainteasage (Rocmbabsiver . MESSAGE_STATE CHANGE,
STATE_NONE_NOT_ROOMBA, -1 -sendToTasges ()
)
3

o
+ Step all shreads
/]
Public synchronized veid seop() {
4 (mconnectThread != null) (

mComnectThread . cancel O 7
meomnectThread = mulls

4f (mconnectedThread I= null) (
mSonneotedThsad. cancel ()s
mConnectedThread = null;

1f (msecurenccepeThread 1= null) {
mecureAcceprthread. cancel ()7
mSecureAcceptThread = mull;

16" (nInsecursReceptThread
RInsecureAcceptThread = mull;

i

setscace (sTATE NoNE) -
3

som
2mzise co the connectedmhzead in en wnsynchronized mannes
 Gparam ouc The byees co ueic
+ Gane CommectedThieadeurits (byce(])
/
Public void write(syte(] cut) (
77 Sieaed tompoiary shisce
Connecteatnzead =
77 Syncheonize a copy of the ConnectedThread
i s e
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mmsocket. close ()
) caten (ToExcepeion =) {

)

%
Privace class Acceptihread excends Thread (
7/ The Tocal sever ssoiet
Erivace String mscckecTypes

Public AcceprThread (boolean sscure) (
Bluctoothserversookes tmp = mulls
mESokesType o secure 7 “Secure’:

£/ Cmate: a nn Lateniog saryes aoaket:

sy
i (mecuze) ¢
oxa (uave_sEcure, .
sex_upuzs_sscuse) s
) etse

Smp = mAdapter.listenUsingInsscureRfccmmiith

Servicemecord(
NAME_INSECURE, M¥_UUID_INSECURE)
)
) cateh (ToException ) {

)

i

public veid zun() (
Zthame (‘AccaptThread” + mSocketType) s

Sluecoothsccket scckes = null;

/) zascen o

e (et
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//miandles . chtainiessage (RocmbaDsiver MES

SAGE_READ, RocmbaDriver MESSAGE READ O, 1) sendToTarget ()}
)

nRoomba . Requestrorsensorabata () ;
S077 Sena ina cprained byces to the UI Aesiv—

£ox (ane 120; icexpectedPackiengthi ivt)

relevancBuffer(i] = buffes(bytes + i — mx-

pectedPaskLensthl

)
mHandles.obtaintessags (Rocmbabsiver MESSAGE_

expectedpackiength, -1, relevancBuffes)

-sendToTarges ()}
) casen (romxiopeion @) {

connectiontost ()s

Eren

3
son

© Gparam buffer The hyces to write

b

Public void write (syee() Buffer) (
ey

mmOusStrean. it (bugfas) -

// Shaze the sent message back to the UI Activity
Handler . ohtaintessade (RocRbaDEiver MESSAGE WAITE,

buteer)
-sendroTarges ()
) caceh (ToExcepcion &) {

)
)

public void cancel() {
e
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InpusSerean mpx., aull;

// Get the Blustocthscckes input and sutput streams
sy
tmpIn = sccket.getInputstrean();
ous = ancket:gecoucpucscream() s
) caceh (Tomxception @) {

)

mmInscream = cmpin:

3
public vetd sun() {

final int messageNumofBytes = 10000;
final int axpectedFackiengch = 10

byte() buffer = new byee ImessageNumofsytas] ;

Eyel] relevanceurfer = new bycelexpectedrackiengchl;
ine byeea:

// Keep listening to cthe Inpucstream while connected

Ghaie (emad) 1
Sy

7/ Read from the Imputseream

bytes = mmInssream. sead (buffer);
vasAlive = true
Lf(bytes < expoctedpackiengen)

/tloclean TaRoombaTnbangerous = mRcomba.
oRoomsaTnoangerous (BafEer) ;
(TiRiombatnbangezous)
1
mRocmba. StepDsving O 1
e e P P A T L





OPS/images/img756_01.jpg
A SR TR, Tt LS e SN
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mmSocket cannect () 7
) catoh (oException =) {
77 close the sacker
cev i
mmsocket.close ()
) caten (IoExcepeacn =2) (

)
connectionrasled();
)

// Reset the ConnectThread becauss we’re done

synchronized (Bluecoothssrvice.this) (
mConnectThread = null;

3

// Stazt the connected thread
connected (mmsockes, mmDavice, mSockecType):
3

public veid cancel() {

=y (
e mmsockes == nu11)

mmsocket.close ()
} caten (Tomxcepeion @) {

3

y
Jis

+ It handles all incoming and cucgeing ransmissions.

.

private class ConnectedThread extends Thread (
Brivace final Blussoothsccket mmsockes;
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“/

privace class ConnectThread excends Thread (
Erivace String mecckesType:

Public ConnectThread (Bluetosthbevice device,

boolean
p—
‘
mmDevice = devices
Sluctootnsccker cmp = mulls
mSockecType = secure 7 “Secure” i “Insecure”;

// Get a Blustcochsocket for a commection with the
7/ Siven mriciilinsvies

el
L (mecuze) ¢
(v_uuro_secure) ; .
) etae
Shp = device.createInsscureRfoommSocketToSer—
vicemecora(

1x_vuin_nsecure) ;
3
) caten (zomwcepsion e) (
3
mmsocket = tmps
)

public void zun() (
Sethane (“ComnectThraad” + mSocketType) s

1/ Riways cancel discovery because it will slow dewn a

SBdapber caneslBlsevaty ()

// Make a connestion to the Bluetosthsccket
o
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<script>

$ (document) . ready (fanction () {
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<head>
<meta charset=tutf-g7/>
<ritleJavascript Query Selector</title>

<scripes
funceion clickElemencs() {
var diviist = document.guerySelectorall (“fouter div);
£or (var v=0; vediviist.length; ve+) {
diviiss[v].cnelick=showAlert;

)

dosument.querySelector (“outer”) .onclick = showAlertl;

funceion showalers () (
var id = this.id;
alere (“You clicked inner <divs “eid);

3

fanction showAlere2 () {
var id = this.id;
alere(“rou clicked cuter <divs “+id);

)

window.onload = clickElementa;
</sczipe>
</head>

<body>
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