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本书以实践为导向，全面讲解了HTML5游戏开发所需掌握的各种最新技术、可以使用的各种工具和框架，以

及开发的思维和方法，是系统学习HTML5游戏开发的最佳选择之一。

本书内容全面而且极具前瞻性，不仅重点阐述了HTML5和JavaScript的核心技术，而且还仔细讲解了WebGL、
SVG、ProcessingJS、Inkscape、RaphaëlJS、PhoneGap、SGF、CoffeeScript和Node.js等与HTML5开发相关的各种

技术、工具、框架、类库等的功能和使用方法，为HTML5应用开发者描绘了一幅完整的技术全景图。更为重要的

是，它还深入讲解了HTML5游戏的运作机制、游戏开发与设计的思维和方法、游戏的性能优化方法，及其在各种

平台上的发布方法。本书的实战性和可操作性也非常强，包含大量示例，有助于读者对理论知识进行融会贯通。

全书一共11章：第1章详细讲解了Canvas等HTML5的核心技术；第2章首先介绍了如何搭建一个完善的

HTML5开发环境，然后讲解了如何部署HTML5应用开发需要的Web服务器端工具、浏览器端工具以及HTML5工
具；第3章讲解了JavaScript的核心技术以及jQuery框架的使用；第4章探讨了游戏的设计思路和游戏的运行机制；

第5～8章以实例的方式讲解了如何通过Canvas标签、SVG、RaphaëlJS、WebGL、Three.js、GWT、CoffeeScript等
最新流行的技术和框架来开发游戏；第9章讲解了如何利用现今流行的Node.js来构建多人游戏服务器；第10章讲解

了在Android、iOS、Windows Phone等主流移动平台上开发HTML5游戏的核心技术和PhoneGap等移动开发框架；

第11章探讨了HTML5游戏的资源优化以及在各种平台的完整发布过程。
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译　者　序

本书的作者James L.Williams不仅是一位经验丰富的技术专家，同时也是一位优秀的技术作

家，相信熟悉Java和游戏编程的读者对Williams不会感到陌生。

很荣幸有机会翻译这本书。这是一本非常棒的书，如果读者致力于HTML5游戏编程方面

的技术研究，那么本书是很不错的选择。本书结构严密、条理清晰、内容丰富，涵盖了大量使

用HTML5进行游戏编程的技术关键点。书中从HTML5游戏开发环境的安装配置开始介绍，重

点讲解了实现复杂交互、SGF框架、Canvas标签、SVG矢量图形应用、RaphaëlJS库、WebGL 
3D、GWT、CoffeeScript、Node.js、优化游戏性能的方法。在作者的精心安排下，这些内容分

布于11章中，每章都具有独立鲜明的主题，并提供了实践性很强的应用示例和练习。读者在使

用本书时，可以逐章阅读，也可以直接查阅指定内容，这种编排方式对初级读者的帮助不言而

喻，也能为具备一定基础的读者获取需要的内容提供方便。

本书适合有志于掌握HTML5游戏编程技术的人员学习参考。无论是对经验丰富的游戏开

发人员，还是初次接触Web或者移动游戏开发的读者，本书都很实用。书中讲解的内容涉

及范围广泛，且有一定难度。为此，作者设计了大量的示例和练习帮助读者理解和掌握相

关内容。建议读者在学习本书的过程中，亲自编码实现书中的示例，认真思考每章后面的练

习，从而加深对这些技术关键点的理解和掌握，相信本书能够帮助读者迅速掌握HTML5游戏编

程技术。

参与本书翻译和审校工作的人员有：黄敏、李彬、何元媛、郝刚、赵忠庆、唐弋涵、屈凤

英和倪锦屏等。限于水平，书中翻译不妥或错误之处在所难免，敬请广大读者批评指正。



前　　言

笔者撰写本书是为了解一时之痒，同时也是由于看到了目前新生的HTML5游戏社区的发展

潜力。笔者希望引领读者，通过最佳实践遨游陌生的HTML5领域，并掌握Canvas、WebGL和
SVG这些技术。

开发人员已经认识到HTML5并不仅仅是一个玩具。他们惊喜地发现：HTML5拥有和精美

的桌面应用程序一样丰富的内容——例如，双缓冲区处理、硬件加速、无须插件支持的浏览

器内置缓存等。而此前，部分开发人员还认为，只有Flash技术才能提供类似支持。可以看到

一种有趣的转变，即由“一切使用Flash”到“仅当使用HTML5无法实现时才使用Flash”的技

术趋势。

在笔者写这本书时，HTML5游戏编程环境已经发展得相当成熟。笔者相信这项技术将会继

续发展下去，同时期待它将来取得更大进展。

本书特点

本书内容涵盖“宽泛”意义上的HTML5技术，这意味着包括HTML5规范、WebGL、SVG
和JavaScript，因为它们均与游戏编程相关。书中各章讨论了实现流行游戏效果背后的数学内

容，并先向读者说明努力的方向，然后再展示一些代码示例。对于那些习惯使用JavaScript编程

的读者而言，本书有一章讲解创建游戏时使用的其他语言，包括在JavaScript引擎中直接运行的

语言，能够被编译成JavaScript的语言，以及二者混合的语言。近几个月，服务器端JavaScript
席卷了编程世界，这意味着在构建游戏过程中增加了一个额外灵活的层次。程序逻辑仍然从自

包含的客户端实例开始，之后在基本不需要修改代码的情况下，由服务器端实例进行扩展。本

书结尾部分讲解了发布游戏的具体途径和方法。开发人员有多种游戏引擎和开发库可选择。在

处理数据过程中，书中涉及的所有开发库都具有通用性，读者可通过本书轻松掌握这些知识，

并将其用于其他库中。本书不讲解WebGL的底层细节，而是选择使用高层库的方式按需访问底

层API。本书的目的是使读者迅速上手，而不是讲解关于WebGL的所有内容，那需要一整本书

的篇章才能讲完。

本书读者对象

本书为那些愿意学习或使用HTML5及相关Web技术开发交互式游戏的应用开发者而编写。

本书假设读者具有一些编程语言知识和基本的数学知识。



V

本书代码示例及练习

读者可以访问http://www.informit.com/title/9780321767363下载各章的代码示例和练习答

案。另外，也可以访问Github网站https://github.com/jwill/html5-game-book找到代码示例。

致谢

对于本书而言，我有很多人要感谢。首先是在本书出版过程中提供了无法估量的贡献的

Pearson团队（包括Trina MacDonald、Songlin Qiu和Olivia Basegio），他们使本书更棒，我认

为他们成功做到了。撰写本书时，主题在迅速地变化发展，技术编辑Romin Irani、Pascal Rettig
和Robert Schwentker对市场走向进行了特别的考量，我很高兴与他们合作，他们分享我的激
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与了2007年Google夏日代码大赛（Google Summer of Code），并找到了使用Groovy语言访问

SwingLabs UI组件的简单方法。他还是Griffon项目的联合创始人之一。该项目是一个采用Java
技术的富桌面框架应用程序。他和他的WalkIN团队曾经构建过一个运行在SXSW上的教练车

产品，并在StartupBus 2011大赛中获奖。他的第一个视频游戏是运行在Coleco Adam（一款古

老的家用计算机）上的Buck Rogers: Planet of Zoom（行星飞行）。这款计算机真是一台“怪

兽”，其CPU为3.58MHz，采用高速磁带驱动，启动时可能会擦除软盘。他的博客地址是http://
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第  1  章

HTML5 概述

HTML5是HTML下一版本的规范草案，它突破了其前身，即HTML4 和XHTML技术。

在HTML5中移除了部分元素，同时HTML5也不再基于旧的文本标记标准SGML。HTML5

比HTML4在错误语法方面具有更好的兼容性。同时，还允许不同浏览器以相同方式解析和

展示格式错误的文档。这个版本的HTML增加了许多值得注意的内容，例如，内建原生图

片支持以及视听元素。本章讲解HTML5的新增特性和相关的JavaScript API。

1.1　超越基本的HTML

Tim Berners-Lee 发明的 HTML（Hypertext Markup Language，超文本标记语言）从 1990

年至今已有相当长一段历史。图 1-1 简要展示了 HTML 的发展历程（来自 HTML5Rocks 

slides，http://slides.html5rocks.com/#slide3）。

ptg6899256

2 Chapter 1 Introducing HTML5

Figure 1-1 HTML timeline

web pages, and Microsoft released a compatible version named JScript, with some addi-
tions and changes, because Sun held the trademark on the name “JavaScript.”

AJAX
AJAX (Asynchronous JavaScript and XML) started a new wave of interest in JavaScript
programming. Once regarded as a toy for amateurs and script kiddies,AJAX helped
developers solve more complex problems.

At the epicenter of AJAX is the XMLHttpRequest object invented by Microsoft in the
late 1990s. XMLHttpRequest allows a website to connect to a remote server and receive
structured data.As opposed to creating a set of static pages, a developer was empowered to
create highly dynamic applications. Gmail,Twitter, and Facebook are examples of these
types of applications.

We are currently in the midst of another JavaScript renaissance, as the major browser
makers have been using the speed of their JavaScript engines as a benchmark for compar-
ison. JavaScript as a primary programming language has found its way into server-side
web components, such as Node.js, and mobile application frameworks, such as WebOS
and PhoneGap.

Bridging the Divide
Even the best of standards takes a while to gain uptake.As a means to not let the lack of
features limit innovation, Google created Chrome Frame and Google Gears (later, simply
Gears) to bring advanced features to older browsers.

图1-1　HTML的发展历程

虽然所有的进步对于推动标准前进都至关重要，但笔者最感兴趣的是1996年出现的
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JavaScript和2005年出现的AJAX。这些新特性使得Web页面，从一个表示静态单向数据的

媒体（例如，报纸和图书）转变为一个允许双向交流的媒体。

1.1.1　JavaScript

JavaScript（前身为LiveScript，正式名为ECMAScript）由Netscape公司开发的浏览器

脚本语言发展而来。它是一种基于原型的弱类型脚本语言，具有面向对象或者面向函数的

特性。尽管名为JavaScript，也继承了Java语言的某些方面，但是它与C语言更为相似。

作为Sun Microsystems公司（现为Oracle公司）和Netscape公司之间，关于推广脚本语

言和Java Applet技术市场协议的一部分，该语言被重命名为JavaScript。JavaScript语言广

泛用于编写客户端Web页面脚本。同时，由于Sun公司已将“JavaScript”名称注册成为

商标，所以微软公司将发布的与其兼容的脚本语言命名为JScript，并对其添加了一些新内

容，并进行了一些修改。

1.1.2　AJAX

AJAX（Asynchronous JavaScript and XML，异步JavaScript和XML）曾经一度被认为

是非专业人员和脚本新人的玩具，但是它却帮助开发人员解决了很多复杂问题。因此，

AJAX重新激起了人们对JavaScript编程的兴趣。

A J A X的核心是微软公司在2 0世纪9 0年代后期发明的X M L H t t p R e q u e s t对象。

XMLHttpRequest对象可使站点连接到远程服务器，并获取结构化数据。与建立一系列静

态页面不同，开发人员使用XMLHttpRequest对象可创建高度动态的应用程序。Gmail、

Twitter和Facebook都是这种类型应用的示例。

目前，JavaScript正处于一个复兴过程中。主流浏览器开发商都将JavaScript引擎性能作

为相互比较的指标。JavaScript作为一种主要的编程语言已经渗透到服务器端Web组件，例

如Node.js，以及移动应用框架WebOS和PhoneGap等。

1.2　填补空白

即使是最好的标准，被广泛采用也需要一段时间。为了不让缺失的特性限制创新，

Google 公司通过创建 Chrome Frame 和 Google Gears（以下简称 Gears），将先进的特性引

入旧版浏览器中。
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1.2.1　Google Gears

2007年5月首次发布的Google Gears，实现了HTML5规范草案中的一些先进特性。在

HTML5真正到来之前，许多应用程序在一定程度上使用了Gears，包括Google的应用程序

（Gmail、YouTube、Doc、Reader等）、MySpace、Remember the Milk、WordPress和其他

一些程序。Gears由若干个模块组成，这些模块将桌面应用程序的典型功能引入浏览器中。

下面讲解一下相关功能特性。

在发布的第一版Gears中，引入了Database、LocalServer、WorkerPool三个模块。Gears

的Database API使用类似SQLite语法来为Web应用创建关系型数据存储。数据本地化存储在

特定应用程序中，并使用规范化的跨站点脚本规则进行编译，从而保证该应用程序无法访

问其域之外的数据。LocalServer模块允许Web应用程序在本地缓存中保存和获取资源，即

使是在没有连接因特网的情况下也是如此。在站点的manifest文件中，可以指定本地缓存

所存储的资源。当请求的资源和manifest文件中某个URL匹配时，LocalServer模块将拦截

请求，并从本地存储中提供请求的资源。

WorkerPool模块可帮助解决包含大量JavaScript脚本的站点所面临的普遍问题：即长时

间运行的JavaScript脚本会阻塞站点交互。默认情况下，使用单个线程来处理一个站点的运

行工作。对于可快速返回的短暂突发任务（例如简单的DOM操作）而言，使用这种方式

通常可以轻松应对。但对于需要长时间执行的任务，例如文件输入/输出，或者试图从一台

缓慢的服务器获取资源而言，可能阻塞交互，并使得浏览器认为脚本响应过慢，应该强制

停止。WorkerPool模块将多线程计算的概念引进了浏览器，其创建的工作线程能执行任意

JavaScript代码。只要工作线程处于同一个WorkPool中，那么工作线程就能彼此发送和接收

消息，进行任务协作。同时，根据所获取继承的策略，工作线程还可以跨源执行。工作线

程无法访问window对象的一些属性，例如Timer和HttpRequest，为了解决这个问题，Gears

提供了自己的实现方法。

另一个有趣的API是Geolocation API。Geolocation API可试图根据一些可用数据来定位

访问者的位置，例如IP地址、已知位置的Wi-Fi路由器、通信基站和其他相关数据。

2009年11月，Google停止了Gears的主要开发工作，并将注意力转移到实现HTML5的

相关特性。幸运的是，这里讲解的这些特性在某些层面上和HTML5是一致的。

1.2.2　Chrome Frame

Chrome Frame是Google的一个项目，它将Google Chrome浏览器作为插件内嵌到不支
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持HTML5的Internet Explorer 6以及更高版本的浏览器中。通过识别一个meta标签可以激活

Chrome Frame。目前，即使在没有管理员权限的系统上也能安装和使用Chrome Frame。读

者可在http://code.google.com/chrome/chromeframe/找到关于Chrome Frame的更多信息。

1.3　使用WebSockets和Web Workers编程

HTML5增加了一组API，可帮助实现Web应用程序通信和协同工作。WebSockets允许

Web应用程序建立一条与Web服务交互的通道。Web Workers则使得Web应用程序能够执行

多项重要任务，而避免锁死浏览器的现象发生。

1.3.1　WebSockets

WebSockets能够在Web应用程序和URI端点之间建立一条双向通道。socket对象能够发

送和接收消息，也可以响应WebSocket对象的打开或者关闭。还有其他几种方式也能够实

现双向通信，包括Comet（使用long polling技术的AJAX）、Bayeux和BOSH，不过这些方

式未包含在HTML5规范中。

代码清单1-1创建了一个WebSocket对象，用于与回显服务器端点进行通信。在创建

socket对象之后，代码接着创建了一些函数，分别在socket打开、关闭、接收到消息或者抛

出异常时执行。最后，socket发送“Hello World!”消息。当浏览器接收到这条返回的消息

后，将显示“Hello World!”。

代码清单1-1　显示消息的WebSocket代码
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You can find more information about Chrome Frame at http://code.google.com/
chrome/chromeframe/.

Getting Things Done with WebSockets and Web
Workers
One of the additions to HTML5 is APIs that help the web application communicate and
do work.WebSockets allow web applications to open a channel to interact with web
services.Web Workers permit them to run nontrivial tasks without locking the browser.

WebSockets
WebSockets allow applications to have a bidirectional channel to a URI endpoint. Sock-
ets can send and receive messages and respond to opening or closing a WebSocket.
Although not part of the specification, two-way communication can be achieved in sev-
eral other ways, including Comet (AJAX with long polling), Bayeux, and BOSH.

Listing 1-1 shows the code to create a WebSocket that talks to the echo server end-
point.After creating the socket, we set up the functions to be executed when the socket is
opened, closed, receives a message, or throws an error. Next, a “Hello World!” message is
sent, and the browser displays “Hello World!” upon receipt of the return message.

Listing 1-1 WebSocket Code for Echoing a Message

var socket = new WebSocket(ws://websockets.org:8787/echo);
socket.onopen = function(evt) { console.log("Socket opened");};
socket.onclose = function(evt) {console.log("Socket closed");};
socket.onmessage = function(evt){console.log(evt.data);};
socket.onerror = function(evt) {console.log("Error: "+evt.data);};

socket.send("Hello World!");

Web Workers
Web Workers are the HTML5 incarnation of WorkerPools in Google Gears. Unlike
WorkerPools, we don’t have to create a pool to house our Web Workers. Listing 1-2 shows
the code to create a simple worker and set a function for it to execute upon receipt of a
message. Listings 1-2 and 1-3 show the HTML code for creating a web page with a Web
Worker that displays the current date and time on two-second intervals.

Listing 1-2 Web Page for Requesting the Time

<!DOCTYPE HTML>
<html>
<head>
<title>Web Worker example</title>

1.3.2　Web Workers

HTML5中的Web Workers类似于Google Gears中的WorkerPools。与WorkerPools不同

的是，开发人员不必创建池来存放Web Workers。代码清单1-2说明了创建简单worker的方

法，以及为其接收消息后，设置处理函数的方法。代码清单1-2和代码清单1-3说明如何使

用Web Worker创建一个能每隔2秒显示当前日期和时间的函数。
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代码清单1-2　请求当前时间的Web页面
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<title>Web Worker example</title>
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</head>
<body>
<p>The time is now: <span id="result" /></p>
<script>
var worker = new Worker('worker.js');
worker.onmessage = function (event) {
document.getElementById('result').innerText = event.data;

};
</script>
</body>
</html>

The associated JavaScript worker.js file is shown in Listing 1-3.

Listing 1-3 Worker.js File for Getting a Date and Time

setInterval(function() {w
postMessage(new Date());

}, 2000);

In the two listings, we see that workers can send messages using postMessage() and
can listen for messages on the closure onmessage.We can also respond to errors and termi-
nate workers by passing a function to onerror and executing terminate(), respectively.

Workers can be shared and send messages on MessagePorts.As with other aspects of
the Web Worker spec, this portion is in a state of flux and somewhat outside the needs of
the examples in this book.Therefore, using SharedWorkers is left as an exercise for the
reader to investigate.

Application Cache
Application Cache provides a method of running applications while offline, much like the
LocalServer feature in Gears.A point of distinction between the two features is that
Application Cache doesn’t use a JSON file, using a flat file instead to specify which files
to cache.A simple manifest file to cache assets is shown in Listing 1-4.

Listing 1-4 Sample Application Manifest

CACHE MANIFEST
# above line is required, this line is a comment
mygame/game.html
mygame/images/image1.png
mygame/assets/sound2.ogg

The Application Cache has several events it can respond to: onchecking, error,
cached, noupdate, progress, updateready, and obsolete.You can use these events to

在代码清单1-3中显示了与上相关的JavaScript文件worker.js。

代码清单1-3　获取日期和时间的worker.js文件
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</head>
<body>
<p>The time is now: <span id="result" /></p>
<script>
var worker = new Worker('worker.js');
worker.onmessage = function (event) {
document.getElementById('result').innerText = event.data;

};
</script>
</body>
</html>

The associated JavaScript worker.js file is shown in Listing 1-3.

Listing 1-3 Worker.js File for Getting a Date and Time

setInterval(function() {w
postMessage(new Date());

}, 2000);

In the two listings, we see that workers can send messages using postMessage() and
can listen for messages on the closure onmessage.We can also respond to errors and termi-
nate workers by passing a function to onerror and executing terminate(), respectively.

Workers can be shared and send messages on MessagePorts.As with other aspects of
the Web Worker spec, this portion is in a state of flux and somewhat outside the needs of
the examples in this book.Therefore, using SharedWorkers is left as an exercise for the
reader to investigate.

Application Cache
Application Cache provides a method of running applications while offline, much like the
LocalServer feature in Gears.A point of distinction between the two features is that
Application Cache doesn’t use a JSON file, using a flat file instead to specify which files
to cache.A simple manifest file to cache assets is shown in Listing 1-4.

Listing 1-4 Sample Application Manifest

CACHE MANIFEST
# above line is required, this line is a comment
mygame/game.html
mygame/images/image1.png
mygame/assets/sound2.ogg

The Application Cache has several events it can respond to: onchecking, error,
cached, noupdate, progress, updateready, and obsolete.You can use these events to

读者通过以上两个代码清单可以看到，worker能使用postMessage()方法发送消息，并

利用onmessage事件来监听消息。另外，通过在函数中执行terminate()方法，并将该函数绑

定到onerror事件，可以实现响应错误消息，并终止worker对象。

worker可以共享，还能通过MessagePorts发送消息。但与Web Worker规范的其他方面

一样，这部分功能也还没形成稳定版本，而本书示例也未曾用到这些功能。因此，worker

共享的用法将作为练习留给读者研究。

1.4　应用程序缓存

应用程序缓存（Application Cache）提供了一种使应用程序离线运行的方法。这有些

类似于Gears中的LocalServer特性。二者之间的区别是，应用程序缓存不使用JSON格式文

件，而使用纯文本文件来设置缓存哪些文件。代码清单1-4给出了一个简单的用于设置缓存

资源的manifest文件。
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代码清单1-4　应用程序manifest文件示例
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</head>
<body>
<p>The time is now: <span id="result" /></p>
<script>
var worker = new Worker('worker.js');
worker.onmessage = function (event) {
document.getElementById('result').innerText = event.data;

};
</script>
</body>
</html>

The associated JavaScript worker.js file is shown in Listing 1-3.

Listing 1-3 Worker.js File for Getting a Date and Time

setInterval(function() {w
postMessage(new Date());

}, 2000);

In the two listings, we see that workers can send messages using postMessage() and
can listen for messages on the closure onmessage.We can also respond to errors and termi-
nate workers by passing a function to onerror and executing terminate(), respectively.

Workers can be shared and send messages on MessagePorts.As with other aspects of
the Web Worker spec, this portion is in a state of flux and somewhat outside the needs of
the examples in this book.Therefore, using SharedWorkers is left as an exercise for the
reader to investigate.

Application Cache
Application Cache provides a method of running applications while offline, much like the
LocalServer feature in Gears.A point of distinction between the two features is that
Application Cache doesn’t use a JSON file, using a flat file instead to specify which files
to cache.A simple manifest file to cache assets is shown in Listing 1-4.

Listing 1-4 Sample Application Manifest

CACHE MANIFEST
# above line is required, this line is a comment
mygame/game.html
mygame/images/image1.png
mygame/assets/sound2.ogg

The Application Cache has several events it can respond to: onchecking, error,
cached, noupdate, progress, updateready, and obsolete.You can use these events to
应用程序缓存能够响应以下几个事件：onchecking、error、cached、noupdate、

progress、updateready和obsolete。开发人员可以监听这些事件，并将应用程序状态通知给

用户。使用应用程序缓存，可使游戏很好地应对断电情况。同时，通过缓存资源，游戏能

够更快速启动，使玩家获得愉快的体验。如果需要，还可以利用应用程序缓存让玩家在离

线状态下玩游戏。本章暂且不讨论这些复杂的技术，在第11章中，笔者将更加深入地讲解

使用应用程序缓存的细节。

1.5　数据库API

目前，HTML5提供了多种方式存储结构化数据，包括Webkit浏览器提供的WebSQL 

API，以及与之竞争的，由Firefox领衔的IndexedDB API。

1.5.1　WebSQL API

WebSQL实现了一种类似于SQL的语法，用以存储结构化的数据。目前，WebSQL以

SQLite为核心实现方式，但这并不是规范的要求。

WebSQL未提供创建数据库的函数。然而，通过调用openDatabase()函数并指定参数

可以连接一个数据库。如果指定的数据库不存在，那么一个新数据库将会被自动创建。例

如，通过下面的代码可创建一个名为myDB的数据库。
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keep your users informed about the application’s status. Using the Application Cache can
make your game more tolerant to connectivity outages, and it can make your users happy
by letting them start game play quicker (after the assets are cached).Also, if you choose,
Application Cache can be used to allow users to play your game offline. Don’t worry too
much about it right now. In Chapter 11,“Publishing Your Games,” we discuss using the
Application Cache in more detail.

Database API
At present, there are multiple ways to store structured data using HTML5, including the
WebSQL API implemented by Webkit browsers and the competing IndexedDB API
spearheaded by Firefox.

WebSQL API
WebSQL provides structured data storage by implementing an SQL-like syntax. Currently,
implementations have centralized around SQLite, but that isn’t a specific requirement.

There isn’t a “createDatabase” function in WebSQL.The function openDatabase opti-
mistically creates a database with the given parameters if one doesn’t already exist.To cre-
ate a database name myDB, we would need to make a call in the form

var db = openDatabase("myDB", "1.0", "myDB Database", 100000);

where we pass "myDB" as the name, assign the version "1.0", specify a display name of
"myDB Database", and give it an estimated size of 100KB.We could have optionally spec-
ified a callback to be executed upon creation. Figure 1-2 shows the content of the
Chrome Developer Tools Storage tab, which we will cover in more detail in Chapter 2,
“Setting Up Your Development Environment,” after executing the preceding line of code.

In the window to the right, we can run arbitrary SQL code, as shown in Figure 1-3,
where we created a table, inserted some information, and ran a query.

Figure 1-2 Storage tab showing a created database

Figure 1-3 Storage tab showing SQL statements

此处，代码传递参数“myDB”作为名称，并设置版本号“1.0”，同时还设置显示名

称为“myDB Database”，最后指定一个100KB的估计容量。另外，还可以设置一

个在创建数据库时执行的回调函数，但不是必需的。图1 - 2展示的是，C h r o m e浏览

器开发人员工具中的S t o r a g e面板。在第2章中，将执行上面那行代码，并详细介绍

Storage面板。
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mistically creates a database with the given parameters if one doesn’t already exist.To cre-
ate a database name myDB, we would need to make a call in the form

var db = openDatabase("myDB", "1.0", "myDB Database", 100000);

where we pass "myDB" as the name, assign the version "1.0", specify a display name of
"myDB Database", and give it an estimated size of 100KB.We could have optionally spec-
ified a callback to be executed upon creation. Figure 1-2 shows the content of the
Chrome Developer Tools Storage tab, which we will cover in more detail in Chapter 2,
“Setting Up Your Development Environment,” after executing the preceding line of code.

In the window to the right, we can run arbitrary SQL code, as shown in Figure 1-3,
where we created a table, inserted some information, and ran a query.

Figure 1-2 Storage tab showing a created database

Figure 1-3 Storage tab showing SQL statements

图1-2　显示已创建数据库的Storage面板

在窗口的右边部分，开发人员可以执行任意SQL代码。如图1-3所示，该操作创建了一

个数据库表后，插入一些数据，并执行了一条查询语句。
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ified a callback to be executed upon creation. Figure 1-2 shows the content of the
Chrome Developer Tools Storage tab, which we will cover in more detail in Chapter 2,
“Setting Up Your Development Environment,” after executing the preceding line of code.

In the window to the right, we can run arbitrary SQL code, as shown in Figure 1-3,
where we created a table, inserted some information, and ran a query.

Figure 1-2 Storage tab showing a created database

Figure 1-3 Storage tab showing SQL statements图1-3　在Storage面板中执行SQL语句

虽然未被广泛支持，但HTML5规范还是要求同时支持异步和同步的数据库连接与事务

处理。上文的示例使用了异步数据库连接。如果调用openDatabaseSync方法，并传递和上

面示例相同的参数，那么可创建同步数据库连接。在初始化连接之后，在数据库操作上二

者之间没有什么差别。只要了解调用transaction(...)方法可创建用于数据读/写的事务，调用

readTransaction方法可创建只读事务即可。

注意：目前还未很好地支持同步数据库连接。通常来讲，开发人员编写代码时应该使

用异步数据库连接。

1.5.2　IndexedDB API

IndexedDB直接将对象存储在对象存储中。这样可轻松实现NOSQL数据库的JavaScript

版本。IndexedDB类似于对象数据库MongoDB、CouchDB和SimpleDB等。在撰写本书时，

IndexedDB API的实现还未统一，其使用不同的命名模式，对于规范的遵守也不相同。例

如，Internet Explorer浏览器使用IndexedDB时，要求安装ActiveX插件。笔者建议读者查阅

http://nparashuram.com/trialtool/index.html#example=/ttd/IndexedDB/all.html，了解该组API

分别在Firefox、Chrome和Internet Explorer浏览器中的应用。大多数情况下，为Chrome浏

览器编写的代码可在Safari中无缝使用。

1.6　Web Storage

Web Storage提供了一组在客户端存储数据的API，其方式类似于在浏览器中存储
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cookie。localStorage对象存储应用程序在启动时用到的数据；sessionStorage对象存储与会

话相关的数据，且在会话结束时，将相关数据清除。数据以键/值对的方式存储。这两个对

象实现了表1-1中列举的函数。

表1-1　Web Storage函数

函　数　名 说　　明

setItem(key:String,  value) 使用指定值创建键/值对。value值有时可设置为一个字符串

getItem(key:String) 根据给定参数key，返回对应键/值对

removeItem(key:String) 根据给定参数key，移除对应键/值对

clear() 删除Storage对象存储的所有键/值对

key(index:long) 返回索引对应的键

Storage对象使用length属性来表示键/值对数量。

Web Storage还提供了其他一些API，可以用来替代表1-1中列举的getItem和setItem函

数。这个替代的API使用类似于数组的方式引用键key。例如，以下代码使用家乡的报纸名

作为value值，来设置localStorage对象中的键/值对：
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Web Storage offers a more fluent API we can use in lieu of the getItem and setItem

functions listed in Table 1-1.The alternate API uses an array-like means of referencing a
key.To set a localStorage key/value pair with the values of a hometown newspaper, we
could use the following, for example:

localStorage['newspaper'] = 'The Baltimore Sun';

Likewise, we could retrieve that value with just the left half of the preceding expression:

localStorage['newspaper'];

In the context of game programming, we could use Web Storage to store user high
scores as well as data for saved games.

Geolocation
The Geolocation API doesn’t have an explicit function to ask for the user’s permission to
track his or her position. Instead, the browser handles this transparently for us.When the
Geolocation API first requests position information from a website for which it doesn’t
have permission, a contextual pop-up appears to request permission from the user.

We can check to see if the browser supports the Geolocation API by checking for the
following object:

navigator.geolocation

If it resolves to a non-null value, we have the ability to geolocate.
The calculated position of a user is defined by the Position object, which contains a

Coordinates object named coords and a timestamp indicating when the fix was retrieved.
Table 1-2 shows the properties of the coords object.

Table 1-2 Coordinates Object Properties

Property Name Return Value Description

latitude double The latitude of the position fix.

longitude double The longitude of the position fix.

altitude double The altitude of the position fix in meters. 
If this is unavailable, the value will be null.

accuracy double The margin of error of the lat-long fix in meters. 
If this is unavailable, the value will be null.

altitudeAccuracy double The margin of error of the altitude value. 
If this is unavailable, the value will be null.

heading double The direction in which the device is traveling 
in degrees (0° to 360°, inclusive). If this is 
unavailable, the value will be NaN.

speed double The speed in meters that the device is traveling. 
If this is unavailable, the value will be null.

同样地，也可以使用上面语句中的等号左边部分来获取键/值对中的值：
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following object:
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If it resolves to a non-null value, we have the ability to geolocate.
The calculated position of a user is defined by the Position object, which contains a

Coordinates object named coords and a timestamp indicating when the fix was retrieved.
Table 1-2 shows the properties of the coords object.

Table 1-2 Coordinates Object Properties

Property Name Return Value Description

latitude double The latitude of the position fix.

longitude double The longitude of the position fix.

altitude double The altitude of the position fix in meters. 
If this is unavailable, the value will be null.

accuracy double The margin of error of the lat-long fix in meters. 
If this is unavailable, the value will be null.
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unavailable, the value will be NaN.

speed double The speed in meters that the device is traveling. 
If this is unavailable, the value will be null.

在编写游戏的时候，开发人员可以使用Web Storage保存游戏得分或者游戏数据。

1.7　定位

为了跟踪用户的地理位置信息，必须首先要求获得用户的授权，而Geolocation API未

明确提供相关授权函数。然而，浏览器可透明地替用户处理授权。当Geolocation API首次

向未获得授权的站点请求用户位置信息时，浏览器将自动弹出一个上下文窗口，以请求用

户授权。

开发人员可通过以下代码检查浏览器是否支持Geolocation API：
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Web Storage offers a more fluent API we can use in lieu of the getItem and setItem

functions listed in Table 1-1.The alternate API uses an array-like means of referencing a
key.To set a localStorage key/value pair with the values of a hometown newspaper, we
could use the following, for example:

localStorage['newspaper'] = 'The Baltimore Sun';

Likewise, we could retrieve that value with just the left half of the preceding expression:

localStorage['newspaper'];

In the context of game programming, we could use Web Storage to store user high
scores as well as data for saved games.

Geolocation
The Geolocation API doesn’t have an explicit function to ask for the user’s permission to
track his or her position. Instead, the browser handles this transparently for us.When the
Geolocation API first requests position information from a website for which it doesn’t
have permission, a contextual pop-up appears to request permission from the user.

We can check to see if the browser supports the Geolocation API by checking for the
following object:

navigator.geolocation

If it resolves to a non-null value, we have the ability to geolocate.
The calculated position of a user is defined by the Position object, which contains a

Coordinates object named coords and a timestamp indicating when the fix was retrieved.
Table 1-2 shows the properties of the coords object.

Table 1-2 Coordinates Object Properties

Property Name Return Value Description

latitude double The latitude of the position fix.

longitude double The longitude of the position fix.

altitude double The altitude of the position fix in meters. 
If this is unavailable, the value will be null.

accuracy double The margin of error of the lat-long fix in meters. 
If this is unavailable, the value will be null.

altitudeAccuracy double The margin of error of the altitude value. 
If this is unavailable, the value will be null.

heading double The direction in which the device is traveling 
in degrees (0° to 360°, inclusive). If this is 
unavailable, the value will be NaN.

speed double The speed in meters that the device is traveling. 
If this is unavailable, the value will be null.

如果geolocation是一个非null（空）值，那么可以用其进行定位。

Position对象包括名为coords的Coordinates对象和一个用于表示获取位置数据的

时间戳，通过P o s i t i on对象可以计算出用户的位置信息。表1-2列出了coords对象的

属性。
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表1-2　Coordinates对象属性

属　性　名 值　类　型 说　　明

latitude double 　定位数据中的经度

longitude double 　定位数据中的纬度

altitude double 　定位数据中的高度，单位：米。如果得不到高度数据，那么该值

为null

accuracy double 　经纬度的误差范围，单位：米。如果得不到经纬度的误差范围数

据，那么该值为null

altitudeAccuracy double 　高度值的误差范围。如果得不到高度值的误差范围信息，那么该

值为null

heading double 　设备移动的方向，单位为度（0°～ 360°，包括边界）。如果得

不到移动方向信息，那么该值为 NaN

speed double 　设备移动的速度，单位为米。如果得不到移动速度信息，那么该

值为null

当开发人员验证可使用定位特性后，就可很方便地获取设备的定位数据。开发人员仅

需调用getCurrentPosition函数，并传入一个、两个或者三个参数即可。其中，前两个参数

都是函数，分别在成功获取位置信息和获取失败时执行，另一个参数是位置请求的选项

设置。

代码清单1-5展示了获取位置信息的方法，并通过marker对象在地图上标注该位置，同

时以定位位置为中心绘制一个圆来突出定位的误差范围。

代码清单1-5　使用Geolocation绘制地图
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After we have verified that geolocation is available, obtaining a position fix on a device
is simple.We just call getCurrentPosition with either one, two, or three parameters,
corresponding to the functions to run if getting a fix is successful, if it fails, and the
options on the request, respectively.

Listing 1-5 shows the code needed to retrieve a location, draw it on a map with a
marker, and draw a proximity circle around the marker.

Listing 1-5 Drawing a Map with Geolocation

if(navigator.geolocation) {
navigator.geolocation.getCurrentPosition(function(pos) {

var latitude = pos.coords.latitude;
var longitude = pos.coords.longitude;

var options = {
position:new google.maps.LatLng(latitude, longitude)
,title:"Your location"};

var marker = new google.maps.Marker(options);

var circle = new google.maps.Circle({
map:map, radius:pos.coords.accuracy

});
circle.bindTo('center', marker, 'position');

marker.setMap(map);

map.setCenter( new google.maps.LatLng(latitude, longitude));
},
function(error) {

console.log(error.message);
});

}

After verifying that geolocation is available, we first attempt to retrieve a fix on the
position of the device. In this example, we are passing in the two parameter functions of
getCurrentPosition to execute if successful, an error occurs, or if the user declines
geolocation.After getting the latitude and longitude portions, we create a marker cen-
tered at that position with the title “Your location.” To the marker, we attach a circle
whose radius is equivalent to the accuracy of the position fix. Lastly, if there is an error,
our error-handling function prints out the error message to the console. Figure 1-4 shows
a sample position fix using the OpenStreetMap tile set.

Although we did not use it, we could have also specified an options object that indi-
cates several preferences on the retrieved data.We could also set up a listener to execute
every time there is a position change returned from the watchPosition function. Geolo-
cation is an expensive API. Use it judiciously and don’t be afraid to cache the location.
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}

After verifying that geolocation is available, we first attempt to retrieve a fix on the
position of the device. In this example, we are passing in the two parameter functions of
getCurrentPosition to execute if successful, an error occurs, or if the user declines
geolocation.After getting the latitude and longitude portions, we create a marker cen-
tered at that position with the title “Your location.” To the marker, we attach a circle
whose radius is equivalent to the accuracy of the position fix. Lastly, if there is an error,
our error-handling function prints out the error message to the console. Figure 1-4 shows
a sample position fix using the OpenStreetMap tile set.

Although we did not use it, we could have also specified an options object that indi-
cates several preferences on the retrieved data.We could also set up a listener to execute
every time there is a position change returned from the watchPosition function. Geolo-
cation is an expensive API. Use it judiciously and don’t be afraid to cache the location.

在确认定位特性可用之后，开发人员可首先试图获取设备的位置信息。在这个例子

中，向getCurrentPosition传入两个函数作为参数，它们分别在成功获取地理位置信息以及

获取失败或者用户拒绝授权定位时执行。在获取纬度和经度数据后，在该经纬度位置上创

建一个marker标识，并为其设置“Your location”标签。然后在该标识上添加一个圆，该圆

的半径等于此次定位的经纬度误差范围。最后，如果出现错误，那么错误处理函数将错误

信息输出并显示到控制台。图1-4展示的是使用了OpenStreetMap标记集的定位示例。
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Figure 1-4 Geolocation from the browser

We could use geolocation to create localized leader boards, or on a multiplayer server
to match players who are physically close to one another.

Getting Users’ Attention with Notifications
In HTML4, the options to communicate messages to the user were limited.You could
show the user an alert window or show a message in a div element. Showing an alert
window is well supported on all browsers, but it is highly disruptive. It is something that
requires immediate attention and doesn’t let you move on until you have handled it. One
sure way to annoy a user is by making him lose a life because some message obscured his
view. Showing a message in a div element fares slightly better, but there isn’t a standard
way to add them.These types of messages can be easily ignored. On one side we have
notifications that crave attention, and on the other we have notifications that can be easily
ignored.There has to be a middle ground. Enter web notifications.

On the Mac OS X and Ubuntu platforms natively, and with a plugin on Windows, an
application can send configurable messages to users and notify them of events or changes
it deems important.An example of such a notification is shown in Figure 1-5.

Figure 1-5 Desktop notification message

Like their desktop counterparts, web notifications can contain an image along with a
contextual message.

图1-4　在浏览器中显示定位

在上面的示例中，没有将options对象作为参数进行设置，但如果需要，可以将其作

为第三个参数，以便设置所要获取的数据。同时，还可以设置一个函数作为监听器，在

watchPosition函数每次返回位置变化时执行。Geolocation是很耗资源的API，使用它要谨

慎，并注意使用缓存。

开发人员可以使用Geolocation来创建地区游戏者领先排行榜，也可以在多玩家游戏

中，使用它匹配地理位置相对接近的玩家。

1.8　提示用户消息

在HTML4中，与用户进行消息交互的方式有限。例如，显示Alert窗口提示消息，或者



第1章　HTML5概述  11　

通过div元素显示消息。所有浏览器均支持弹出Alert窗口方式，但这种方式会给用户造成

混乱，即弹出窗口将引起用户直接的关注。用户必须首先关掉弹出窗口，然后才能继续完

成其他操作。如果弹出的消息窗口遮挡了游戏玩家的视线，而使玩家所扮演的游戏角色死

去，那么他将非常生气。使用div元素显示消息会相对好一些，但这种方式没有标准的实现

方法，并且这种方式很容易被用户忽略。第一种消息提示方式过于唐突，而第二种则可能

难以引起用户注意，因此必须采取一种折中方式。

在原生Mac OS X系统、Ubuntu系统或者安装相关插件的Windows系统中，应用程序

可向用户发送可配置的消息，以便通知用户重要的事件或变化。图1-5展示了这种消息提

示方式的示例。
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We could use geolocation to create localized leader boards, or on a multiplayer server
to match players who are physically close to one another.

Getting Users’ Attention with Notifications
In HTML4, the options to communicate messages to the user were limited.You could
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window is well supported on all browsers, but it is highly disruptive. It is something that
requires immediate attention and doesn’t let you move on until you have handled it. One
sure way to annoy a user is by making him lose a life because some message obscured his
view. Showing a message in a div element fares slightly better, but there isn’t a standard
way to add them.These types of messages can be easily ignored. On one side we have
notifications that crave attention, and on the other we have notifications that can be easily
ignored.There has to be a middle ground. Enter web notifications.

On the Mac OS X and Ubuntu platforms natively, and with a plugin on Windows, an
application can send configurable messages to users and notify them of events or changes
it deems important.An example of such a notification is shown in Figure 1-5.

Figure 1-5 Desktop notification message

Like their desktop counterparts, web notifications can contain an image along with a
contextual message.

图1-5　桌面应用程序的消息提示

与桌面应用程序的消息提示一样，Web程序下的提示方式允许在显示相关消息时

设置图片。

1.8.1　为显示提示请求权限

在向用户显示提示之前，必须首先获取用户授权。明确要求用户授权可以避免用户受

到恶意提示的骚扰。以下代码实现在显示提示之前请求授权。
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Requesting Permission to Display Notifications
Before we can display notifications to users, we first have to get their permission. Explicit
permission protects the users from being bombarded with unwanted notifications.We can
request permission to display notifications by executing the following:

window.webkitNotifications.requestPermission();

This will show a contextual message in the browser to allow the user to approve or
deny access, as shown in Figure 1-6. Instead of a no-argument function call, we can also
pass a function to execute when the user responds to the prompt.

We can likewise verify permission by running the following command:

window.webkitNotifications.checkPermission();

In this case, checkPermission() returns an integer that indicates the permission level,
as shown in Table 1-3.

Looking at the name, you would expect notifications to work in at least the major
Webkit browsers, namely Chrome and Apple Safari.Although Safari uses Webkit, it 
doesn’t implement the Notification API. If the spec is implemented globally, the name-
space could presumably change from webkitNotifications to simply notifications.

Creating Notifications
You can create two types of notifications: simple and HTML. Simple notifications display
a simple message with an optional title and icon image, whereas HTML notifications dis-
play an arbitrary URL. For example, we can create a simple notification by executing the
following:

var msg = window.webkitNotifications.createNotification(
'', 'Test Notification', 'Hello World'

);

Figure 1-6 Web notification permissions message

Table 1-3 Notification Permission Level

Constant Name Value

PERMISSION_ALLOWED 0

PERMISSION_UNKNOWN 1

PERMISSION_DENIED 2

如图1-6所示，执行以上代码将在浏览器中显示相关消息，以便用户允许或者拒绝显示

提示。在调用以上方法时，开发人员可以不传递参数，也可以传递一个函数作为参数，用

以在用户确认或者拒绝授权时执行。
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Table 1-3 Notification Permission Level

Constant Name Value

PERMISSION_ALLOWED 0

PERMISSION_UNKNOWN 1

PERMISSION_DENIED 2

图1-6　Web notifications授权提示

同时，开发人员还可以通过执行以下代码验证授权。
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Table 1-3 Notification Permission Level

Constant Name Value

PERMISSION_ALLOWED 0

PERMISSION_UNKNOWN 1

PERMISSION_DENIED 2

如表1-3所示，checkPermission()函数返回一个整数，以便说明授权级别。
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表1-3　Notification授权级别

常 量 名 称 值

PERMISSION_ALLOWED 0

PERMISSION_UNKNOWN 1

PERMISSION_DENIED 2

看到webkitNotifications这个对象名称，读者可能猜想notifications能够在基于Webkit的

浏览器中执行，例如，Google的Chrome浏览器和苹果的Safari浏览器。事实上，虽然Safari

浏览器以Webkit为核心，但此浏览器并没有实现Notification API。如果按照规范来实现，

那么以上对象不应叫做webkitNotifications，而应该简称为notifications。

1.8.2　创建提示

开发人员可以创建两种类型的提示：基本型和HTML型。基本型提示用以显示简单消

息以及可选的标题和图标，而HTML型提示能够显示任意URL设定的资源。例如，执行以

下代码可创建一个基本型提示。
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Table 1-3 Notification Permission Level

Constant Name Value

PERMISSION_ALLOWED 0

PERMISSION_UNKNOWN 1

PERMISSION_DENIED 2

上面创建了一个标题为“Test Notification”，提示内容为“Hello World”的提示。由

于传递了一个空字符串作为图标参数，所以API将忽略该参数。对于其他参数也可以这样

设置。如果不想显示该参数，那么可以采取这种处理方式。然而，有时向函数传递无值参

数，可能会显示“undefined”文本消息，或者无链接的图片。图1-7展示了浏览器中显示的

提示。正如所看到的那样，提示窗口外观非常简洁，除了显示参数中设置的消息之外，开

发人员不能设置外观。
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Our notification will have the title “Test Notification” with the message “Hello
World.” Because we passed an empty string for the icon image, the API omits it.We can
do this for any other parameter. Do this to hide parameters you don’t want displayed.
Passing no value to the function will cause a text message of “undefined” or a broken
image link. Figure 1-7 shows our notification running in the browser.As you can see, it 
is pretty Spartan, and we have no control over the design besides the parameters we
passed it.

As mentioned before, HTML notifications can get their content from an arbitrary
URL such as a website or an image.The function just takes the desired URL to display in
the form:

var msg =window.webkitNotifications.createHTMLNotification(
'http://example.com'

);

HTML notifications give you no means to resize them, and unless the URL has code
to optimize the notification for small screens, scroll bars will probably be included. On a
1680×1050 screen, the default size seems to be approximately 300 pixels wide by 50 pix-
els high, but because the notifications API is still a draft at the time of this writing, that is
certainly subject to change. Until fine-grained height and width attributes are added, stick
with simple notifications.

Interacting with Notifications
The resulting notification has two basic functions for controlling it: show(), which sur-
faces the notification to the user, and cancel(), which hides the notification if it’s cur-
rently visible or prevents it from being displayed if it is not visible.Web notifications can
also execute functions in response to notification events.Table 1-4 shows a list of the
applicable functions you can specify to respond to events.

Figure 1-7 Simple web notification

Table 1-4 Web Notification Functions

Function
Name

Description

onclick This function will execute if the notification is clicked and the underlying plat-
form supports it. Avoid this event if at all possible.

onclose This function will execute after the close event is fired. This could be when
the user closes the notification or if it is closed programmatically.

图1-7　基本型Web提示

如前文所述，HTML型提示可以从任意URL获取资源作为内容，例如获取站点页面或

者图片。以下代码创建了一个HTML型提示，它从指定的URL中获取资源作为提示内容。
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开发人员无法修改HTML型提示所显示的尺寸。对于小屏幕而言，除非设置的URL所

对应的资源能够根据屏幕大小调整自身尺寸，否则将出现滚动条。对于1 680×1 050的屏

幕，默认尺寸是宽度300像素，高度50像素。在编写本书时，与提示相关的API仍然处于草

案阶段，所以上面提到的尺寸很可能会发生变化。在宽度、高度属性正式纳入规范之前，

开发人员最好使用简单型提示。

1.8.3　与提示信息实现交互

开发人员可使用两个基本函数来设置提示消息 ：show() 函数用于向用户显示提示，

cancel() 函数用于隐藏提示（如果当前是可见状态）或阻止提示信息显示出来（如果当前

为不可见状态）。另外，Web 提示还可在发生提示事件时执行函数。表 1-4 列举了可响应的

事件。

表1-4　Web提示事件

函　数　名 说　　明

onclick 如果底层平台支持，当单击提示时执行。尽量避免使用该事件

onclose 当触发close事件时执行。例如，用户或者执行代码关闭了提示

ondisplay 当调用show()函数，提示显示给用户后执行

onerror 当调用show()函数出现错误时执行

读者可以访问以下网址查阅当前规范草案进展。http://dev.chromium.org/developers/

design-documents/desktop-notifications/api-specification。

1.9　媒体元素

HTML设计之初，其重点是显示普通文本，而显示图片的功能是后来才出现的。这就

不难理解为什么需要安装浏览器插件或者扩展程序才能播放音频或者视频了。多数情况

下，HTML使用Flash播放音频和视频文件。而HTML5试图通过引入audio和video标签来

解决安装插件的问题。

利用audio和video标签，可实现在浏览器中原生支持播放媒体内容。同时，这两个标签

提供了一组属性用于控制播放状态。以下代码使用最基本HTML代码实现了内嵌媒体播放

功能（本例使用一个音频文件）： ptg6899256
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You can check the current status of the draft specification at http://dev.chromium.
org/developers/design-documents/desktop-notifications/api-specification.

Media Elements
When HTML was originally designed, it was concerned with mostly textual links. Native
display of images would come much later. It is not hard to understand why you would
need a plugin or browser extension to play audio or video. In most cases, this meant
Flash. HTML5 has tried to address that issue with the inclusion of the audio and video
tags.

The audio and video tags allow us to play media in the browser natively.Also, a group
of properties can be set to control playback. Here is the most basic HTML form for
embedded media (in this case, an audio file):

<audio src="song.mp3" autoplay />

This creates an audio HTML element, assigns the source to song.mp3, and instructs
the page to “autoplay” the content. It is equivalent to the following JavaScript code:

var song = new Audio();
song.src = "song.mp3";
song.autoplay = true;
song.load();

Controlling Media
In addition to the autoplay attribute listed in the previous example, several other attri-
butes can be used to control our media. For example,

<video src="vid.avi" controls />

or

var vid = new Video();
vid.src = "vid.avi";
vid.controls = true;

tells the browser to provide a default set of controls for starting and pausing playback, set-
ting the volume level, and seeking in the stream. In the absence of such a property, the

Table 1-4 Web Notification Functions

Function
Name

Description

ondisplay This function will execute after the show() function is called and the notifica-
tion is visible to the user.

onerror This function executes after show() is called in the event of an error.

以上代码创建了一个audio HTML标签，它将song.mp3设置为播放源，并要求页面“自
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动播放”音频内容。这行代码与下面的JavaScript代码实现了同样的功能。

ptg6899256

13Media Elements
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1.9.1　控制媒体播放

除了前面示例中用到的autoplay属性外，还有其他几个属性可以用于控制媒体播放。

例如：
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<audio src="song.mp3" autoplay />

This creates an audio HTML element, assigns the source to song.mp3, and instructs
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Function
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以上代码要求浏览器提供一组默认的控制按钮，以便启动和暂停播放、设置音量大小和拖

动播放进度。如果不使用该属性，那么开发人员可以使用表1-5和表1-6列举的JavaScript函

数和属性设置自定义控制按钮。

表1-5　控制媒体播放的函数

函　数　名 说　　明

play() 从当前位置开始播放媒体，并设置paused属性值为false

pause() 暂停播放媒体，并设置paused属性值为true

load() 重置媒体，并应用相关设置，例如预加载

表1-6　媒体元素属性

属　性　名 值　类　型 说　　明

currentTime integer 设置播放的媒体流的位置

duration N/A（只读） 指示媒体资源的时间长度，单位为秒

loop true或者false 设置当播放到媒体流末端时是否重新播放媒体

autoplay true或者false 设置是否自动播放媒体

muted true或者false 设置是否能够将音量设置为0.0

为简单和实用起见，表1-6只列出了最有用的属性。如果需查阅所有可用属性，可访问

HTML5规范草案http://dev.w3.org/html5/spec。
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1.9.2　处理不支持的格式

在编写本书时，不同浏览器的audio和video标签并不一定都支持相同格式的音频和视

频文件。浏览器不支持某种格式的原因，可能是该种格式太老，或者该格式是其浏览器偏

爱的格式的竞争者，或者是由于专利限制原因，此浏览器的所属公司不能处理此格式。为

此，媒体标签提供了几种方式处理此问题。

1.列举多种格式资源

除了指定单个资源文件外，开发人员还可以同时指定多个资源文件，以便让浏览

器选择其中一个合适的资源进行播放。在下面的代码段中，video标签中列举出了两

个不同格式的资源。如果这两种格式都不支持，或者浏览器连video标签都不支持，

则向用户显示反馈消息。

ptg6899256

for a video tag and the fallback message if neither format is supported or the browser
doesn’t support the video tag.

<video>
<source src="video.ogv" />
<source src="video.avi" />
<!— Neither is supported, can show message or fallback to Flash —>
<div><span>Use a modern browser</span></div>

</video>

Although listing multiple sources is an option for a static page, it’s not great for appli-
cations with dynamic content. For those instances, using the tool Modernizr is recom-
mended.We’ll discuss Modernizr in more detail in Chapter 2, but consider this a primer.

Using Modernizr
Modernizr (www.modernizr.com) inspects browser capabilities at runtime and injects the
properties into a JavaScript object.To see whether the browser can play audio or video,
we would check the value of Modernizr.audio or Modernizr.video to see if it evaluates
to true.

Checking support for a particular format is slightly different.Verifying support for
MP3 files is done by checking the value of Modernizr.audio.mp3, but the value returned
isn’t true or false.The HTML5 spec states that the browser should return its confidence
level that it can play the format.The return value will be “probably,”“maybe,” or an
empty string.When we use Modernizr.audio.mp3 in a conditional clause, any non-
empty value is treated as true and the empty string is treated as false.

CSS3
CSS3 doesn’t fit the scope of this book, and readers are encouraged to explore the specifi-
cation if they are interested in it. Like HTML5, CSS3 extends its predecessor (CSS2) by
adding new features and codifying previous proposals, such as web fonts and speech, which
were introduced in previous versions but not widely supported. A useful website for further
information is http://www.css3.info.

HTML5 Drawing APIs
An interesting area of the HTML5 spec is the new drawing APIs. Canvas, SVG, and
WebGL provide bitmapped, vector, and three-dimensional drawing capabilities, respec-
tively.

Canvas
The canvas element started its life as an Apple extension to Webkit, the layout engine
powering Safari and Chrome, to display Dashboard gadgets and additions to the Safari
browser. It was later adopted by Opera, Firefox, and related browsers, eventually becoming
a component of the HTML5 specification.The beta release of Internet Explorer 9 (IE9)

15HTML5 Drawing APIs

针对静态内容页面，可以采用列举多种格式资源的方法，但是对于动态内容页面

却不合适。在动态页面中，建议使用Modernizr工具。在第2章中，将更加详细地探讨

Modernizr，不过首先要了解一些基础知识。

2.使用Modernizr

Modernizr（www.modernizr.com）可以在运行时检测浏览器的功能，并将相关属性注

入JavaScript对象。为了检测浏览器是否支持播放音频或视频，可以通过检查Modernizr.

audio或Modernizr.video的值是否为true来判断。

检查浏览器是否支持播放特定格式媒体文件的方式略有不同。通过检查Modernizr.

audio.mp3的值，可以判断浏览器是否支持MP3格式文件播放，但该属性值不是 true或

false。HTML5规范要求浏览器的返回值要表明其针对该格式的支持程度，这个返回值可

以是“probably”、“maybe”或者空字符串。然而，开发人员在条件判断子句中使用

Modernizr.audio.mp3时，非空字符串的计算结果为true，空字符串的计算结果为false。

CSS3

CSS3不在本书讲解范围内。感兴趣的读者可浏览有关规范。与HTML5类似，CSS3是在

其前身CSS2的基础上进行的扩展。其中添加了一些新特性和编撰了前期提案。例如，引入之

前版本中未得到广泛支持的Web字体和语音特性。有关信息可参考http://www.css3.info。
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1.10　绘画API

HTML5规范中一个有趣的部分是全新的绘画API。通过Cavas、SVG和WebGL技术分

别实现位图、矢量和3D的绘画功能。

1.10.1　Canvas

canvas元素起初是Apple公司Webkit框架中的一个扩展。其布局引擎对Safari和Chrome

浏览器很有帮助，例如，可用其在Safari浏览器中显示仪表盘组件。后来Opera、Firefox和

其他浏览器也采用了canvas元素，并使其最终成为HTML5规范的一部分。Internet Explorer 

9（以下简称IE9）的beta版也原生支持canvas元素，但在支持的完整性方面不如前面所列的

几种浏览器。

可以将 c a n v a s元素简单理解为：一个具有宽度、高度属性的可绘画区域，使用

JavaScript来绘制动态的复杂图表或图像。JavaScript语言提供了一组2D绘图的函数集合。

JavaScript和ActionScript有着密切关系。只要修改少量代码，使用ActionScript绘制的Flash

图片或动画代码就可以转换为JavaScript代码。在第5章将详细讲解canvas元素。

1.10.2　SVG

SVG（Scalable Vector Graphics，可扩展矢量图形）是成熟的用于绘制静态或动态图像

的W3C标准。在HTML5中，可以不使用对象或内嵌标签，而直接把SVG内联到Web页面文

档中。SVG使用各种数学公式来绘制弧线、直线、路径、长方形等各种基本图形元素，并

使用这些基本元素组合构建更加复杂的图像。这样的图像能够进行缩放，并且在各种尺度

下保持同样的质量。相对于放大后质量下降的位图图像，矢量图像具有很大的优势。

SVG采用了与canvas元素不同的绘画机制。它使用XML文件来实现绘画，而不是单

纯地使用代码。由于XML文件中包含很多重复的结点，所以XML不能简洁地表示数据。然

而，通过压缩XML文件，可以很大程度上缩减文件大小。与canvas元素一样，SVG图像与

用户的交互可以采用JavaScript语言编程实现。在IE9之前，其他版本的IE浏览器均支持名为

VML的非标准化的矢量格式。直到IE9发布之后，所有的主流浏览器基本上都支持SVG 1.1。

第6章将深入讲解SVG。

1.10.3　WebGL

WebGL是一个实现3D绘画的JavaScript API。通过WebGL，开发者能够评估图像显示
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硬件，并全面、细致地控制图像渲染通道。WebGL由Khronos组织进行管理，在语法上，

大部分与OpenGL 2.0 ES相同。在本书编写时，IE6及以上版本浏览器、稳定版的Opera和

Safari浏览器都不支持WebGL，而稳定版的Firefox和Chrome/Chromium浏览器、开发版的

Opera和Safari浏览器都支持WebGL。第7章将深入介绍WebGL。

1.11　使用Microdata传达信息

Web应用程序或解析页面的API能够解释使用了microdata的HTML标记代码，并做出响

应。例如，浏览器扩展或者脚本能够解析搜索引擎返回的使用了microdata的标记，从而更

好地向患有视弱或色盲的用户传达信息。在microdata之前曾出现过Microformats概念，后

者用于实现同样的目的。Microformats和HTML5 microdata的关键不同是标记数据的方式。

如代码清单1-6所示，microformats使用class属性来指明对象上具有哪些字段。

代码清单1-6　hCard Microformat示例

ptg6899256
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same goal. One key difference between microformats and HTML5 microdata is the way
that the data is denoted.As shown in Listing 1-6, microformats use the class property of
an object to indicate the fields on an object.

Listing 1-6 hCard Microformat Example

<div class="vcard">
<div class="fn">James Williams</div>
<div class="org">Some Company</div>
<div class="tel">650-555-3055</div>
<a class="url" href="http://example.com/">http://example.com/</a>

</div>

Microdata uses the same concept with slightly different notation. Instead of marking
properties using classes, the itemprop keyword is used.The keyword itemscope marks an
individual unit.At its core, microdata is a set of name/value pairs composed into items.
Listing 1-7 shows a microdata example.The itemtype property indicates a definition of
the object and specifies valid properties.You could use microdata to encode the names
and scores on a leader board page or instructions and screenshots from a game.

Listing 1-7 Microdata Example

<p itemprop="address" itemscope
itemtype="http://data-vocabulary.org/Address">

<span itemprop="street-address">1600 Amphitheatre Parkway</span><br>

<span itemprop="locality">Mountain View</span>,
<span itemprop="region">CA</span>

<span itemprop="postal-code">94043</span><br>

<span itemprop="country-name">USA</span>

</p>

Summary
HTML5 marks a groundbreaking change in how we interact with the browser.This
chapter highlighted the major additions that apply to our needs.You learned how Google
Chrome Frame brings HTML5 features to IE browsers as well as the multiple ways to
draw assets.

In exploring HTML5, in addition to its drawing APIs, you learned about features that
allow you to run computationally heavy tasks without blocking the browser, setting up

Microdata可实现同样的功能，但是使用了稍微不同的标记方式。与使用class来标记对

象属性不同，microdata使用了itemprop关键字。关键字itemscope标记出一个独立的单元。

microdata本质上是键/值对的集合。代码清单1-7是一个microdata示例。itemtype用于标明对

象定义和设置有效属性。开发人员可以使用microdata在游戏排行页面中对用户名和得分进

行编码，或者使用其来组织操作指南和截图。
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chapter highlighted the major additions that apply to our needs.You learned how Google
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In exploring HTML5, in addition to its drawing APIs, you learned about features that
allow you to run computationally heavy tasks without blocking the browser, setting up
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Summary
HTML5 marks a groundbreaking change in how we interact with the browser.This
chapter highlighted the major additions that apply to our needs.You learned how Google
Chrome Frame brings HTML5 features to IE browsers as well as the multiple ways to
draw assets.

In exploring HTML5, in addition to its drawing APIs, you learned about features that
allow you to run computationally heavy tasks without blocking the browser, setting up

1.12　小结

HTML5使得用户与浏览器的交互方式发生了巨大变化。本章介绍了一些有用的重要内

容。我们学习了Chrome Frame给浏览器带来的一些HTML5特性，也学习了实现绘画的各种

方式。

在本章学习HTML5的过程中，除了学习绘画API外，我们还学习了运行计算密集型任

务而不阻塞浏览器的新特性、在应用程序间建立双向通信通道的方法，以及Web应用程序

在离线状态下运行的实现。
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进行HTML5编程开发时，一台具有稳定互联网连接的计算机是很重要的。开发人员

所需的工具均可从互联网上免费下载。虽然其中有一些需要许可，但是还是可以找到免

费的替代工具。

在本章中，读者将介绍安装构建HTML5应用程序游戏过程中用到的工具。书中将对其

中一些工具进行详细介绍。

2.1　开发工具

部分开发人员认为简洁的命令行编辑器很好用，例如 emacs、vim 和 Redcar（笔者偏

好的工具）。然而，对于大中型项目而言，随着文件数量的增加，使用 IDE（Integrated 

Development Environment，集成开发环境）则具有很大的优势，例如，更方便的关键文

件和重命名，代码自动提示和语法检查，还有自动构建等。我们将安装 Eclipse IDE，以

及此 IDE 运行时所需要的 Java 平台。原因在于，该 IDE 具有很好的扩展性，同时，也因

为书中一些示例中使用了 Java 代码。虽然对于基本示例安装 Java 和 Eclipse 是可选的，但

是部分示例使用了 Google Web Toolkit（GWT），则必须安装 Java。当然读者也可以选用自

己喜欢的工具。

2.1.1　安装Java

如前文所述，Eclipse和GWT运行在Java之上。它们需要Java 5 SDK或者更高版本支

持。通常情况下，大多数开发人员都会在计算机中安装最新版的Java。通过在命令行窗口

中执行以下命令，可检查是否安装了合适的Java SDK。
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Setting Up Your Development

Environment

One of the great things about HTML5 is that having a computer with a reliable Inter-
net connection is the main barrier to starting development.All the other tools you will
need can be obtained freely on the Internet. Some specialized applications require a
license, but we will focus on their free counterparts.

In this chapter, you will install the tools needed to make applications for HTML5
games.We will also examine some of these tools in detail.

Development Tools
Some developers swear by a bare-bones command-line editor, such as emacs, vim, and
(one of my personal favorites) Redcar. However, for medium to large projects, as the
number of files increases, using an Integrated Development Environment (IDE) brings
numerous advantages, including easier file management and renaming, code-hinting and
syntax checking, and automated builds. Because of its great extensibility and because we
will be using it for our Java-specific examples, we will be installing the Eclipse IDE and
the Java platform upon which it runs.Although installing Java and Eclipse is optional for
the basic examples, our examples involving the Google Web Toolkit (GWT) will require
Java to be installed. Feel free to substitute your own preferred tool chain.

Installing Java
As mentioned before, Eclipse and GWT run on Java.They require Java 5 SDK or higher.
Generally, most people will have a fairly recent version of Java on their machines.You can
find out if you have the proper Java SDK installed by running the following at a com-
mand prompt:

$ javac -version

如果以上命令执行失败，则表明还未安装Java SDK。如果得到类似于下面文字的响

应，即版本数字为1.5或者更高，则说明Java SDK已经安装成功。
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If that command fails, you don’t have the Java SDK installed. However, if you get a
response similar to the following snippet, with a number of 1.5 or higher, you are good 
to go:

javac 1.6.0_17

For the Mac platform, the Java SDK comes preinstalled on versions prior to OS X 10.7
(codenamed Lion). Computers using OS X version 10.5 (codenamed Leopard) already
have Java 1.5, and those with version 10.6 (codenamed Snow Leopard) have Java 1.6.

Windows users can download an executable of the Java SDK from http://java.sun.
com/javase/downloads/index.jsp, making sure to select a download that includes the
“JDK.” Once the file is downloaded, executing it will install Java.

Java installation on Linux is a bit trickier.Although installation differs slightly from dis-
tribution to distribution, Java 6–compatible binaries are available in the package managers
of all major distributions. Failing that, you can install Java using the downloads on
Sun/Oracle’s website.

Installing the Eclipse IDE and Google Plugin
Eclipse is a multipurpose IDE primarily used by Java developers. Eclipse is modular in
design and has a plugin architecture that exposes new features to the IDE. Due to this
plugin architecture, there is support for other programming languages, including C++,
Python, Ruby, and PHP. It also forms the basis for many specialized IDEs, some of which
we will explore later in this chapter.

The installation of the Eclipse IDE is rather straightforward on all platforms. Figure 
2-1 shows the Eclipse loading screen. Instead of an installer application, the Eclipse foun-
dation (the makers of Eclipse) ships a self-contained archive file.You download the
archive and extract it somewhere on your machine, and you are ready to go.You can
download the latest version of Eclipse at http://www.eclipse.org/downloads/. Make 
sure you grab the package “Eclipse IDE for Java Developers.”

Figure 2-1 Eclipse loading screen
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对于 Mac 系统而言，OS X 10.7（名为 Lion）之前版本都预装了 Java SDK。OS X 10.5

版本（名为 Leopard）的计算机中默认安装有 Java 1.5。那些使用 10.6 版本的计算机则默

认安装了 Java 1.6（名为 Snow Leopard）。

Windows用户可以访问http://java.sun.com/javase/downloads/index.jsp，并下载可执行的

Java SDK。同时，确保选择包含了“JDK”的资源下载。下载完毕后，即可执行文件并安

装Java了。

在Linux系统中安装Java要麻烦一些。虽然Java的每个发布包在安装方式上略有不同，

但是所有主要的包管理器中都包含了Java 6–compatible binaries。如果找不到，那么可前往

Oracle（收购了Sun公司）公司站点下载安装包来安装Java。

2.1.2　安装Eclipse IDE和Google插件

Eclipse是一个多用途的IDE，但是Java开发人员使用较多。Eclipse采用了模块化的设

计，它的插件架构具有向IDE添加新特性的功能。由于插件架构的作用，该IDE可支持其他

很多编程语言，包括C++、Python、Ruby和PHP。同时，其他多个专业IDE也以Eclipse为

基础。本章后面将接触到一些这样的IDE。

在所有平台上安装Eclipse IDE都非常简单、直接。图2-1展示了Eclipse的加载画面。除

了使用安装方式的可执行文件之外，Eclipse foundation（Eclipse的发明者）还发布了自包

含的压缩文件。开发人员可以下载该压缩文件，并将其解压到计算机中，这样可以直接启

动Eclipse。读者可以访问http://www.eclipse.org/downloads/下载最新版本的Eclipse。注意确

保下载的包是“Eclipse IDE for Java Developers”。
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If that command fails, you don’t have the Java SDK installed. However, if you get a
response similar to the following snippet, with a number of 1.5 or higher, you are good 
to go:

javac 1.6.0_17

For the Mac platform, the Java SDK comes preinstalled on versions prior to OS X 10.7
(codenamed Lion). Computers using OS X version 10.5 (codenamed Leopard) already
have Java 1.5, and those with version 10.6 (codenamed Snow Leopard) have Java 1.6.

Windows users can download an executable of the Java SDK from http://java.sun.
com/javase/downloads/index.jsp, making sure to select a download that includes the
“JDK.” Once the file is downloaded, executing it will install Java.

Java installation on Linux is a bit trickier.Although installation differs slightly from dis-
tribution to distribution, Java 6–compatible binaries are available in the package managers
of all major distributions. Failing that, you can install Java using the downloads on
Sun/Oracle’s website.

Installing the Eclipse IDE and Google Plugin
Eclipse is a multipurpose IDE primarily used by Java developers. Eclipse is modular in
design and has a plugin architecture that exposes new features to the IDE. Due to this
plugin architecture, there is support for other programming languages, including C++,
Python, Ruby, and PHP. It also forms the basis for many specialized IDEs, some of which
we will explore later in this chapter.

The installation of the Eclipse IDE is rather straightforward on all platforms. Figure 
2-1 shows the Eclipse loading screen. Instead of an installer application, the Eclipse foun-
dation (the makers of Eclipse) ships a self-contained archive file.You download the
archive and extract it somewhere on your machine, and you are ready to go.You can
download the latest version of Eclipse at http://www.eclipse.org/downloads/. Make 
sure you grab the package “Eclipse IDE for Java Developers.”

Figure 2-1 Eclipse loading screen图2-1　Eclipse加载画面

Eclipse安装完成后，双击可执行文件（一般是eclipse.exe或eclipse）以启动Eclipse。

如果读者是从后文讲解的Google App Engine章节跳到这里查阅的，那么可能想要将默认视
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图配置为Java视图。为此，需要在菜单中选择Window | Open Perspective | Java项。为了将

App Engine整合到Eclipse中，读者需要安装几个软件包。以下是安装步骤：

（1）选择Help | Install New Software菜单项。也可能没有该项，而是“Software Updates”

选项。

（2）单击Add按钮，添加一个新软件站点。读者也可以选择从硬盘安装软件包，然而

采用添加站点的方式能够使Eclipse例行检查软件更新。

（3）为站点设置一个任意名称，因为这只是一个起组织作用的标识符。如图2-2所

示，站点被命名为“Google App Engine Plugin”。在Location文本框中添加以下3个URL中

的任意一个，然后单击OK按钮（可以访问code.google.com查看是否有更高的版本）：

• For Eclipse 3.5 (Galileo): http://dl.google.com/eclipse/plugin/3.5

• For Eclipse 3.4 (Ganymede): http://dl.google.com/eclipse/plugin/3.4

• For Eclipse 3.3 (Europa): http://dl.google.com/eclipse/plugin/3.3

（4）如图2-3所示，选中“Google Plugin for Eclipse”和“Google Web Toolkit”项对

应的复选框，然后单击Next按钮。之后安装“support for Google Web Toolkit”。读者使用

的版本可能比图示的版本高。

（5）确认在Install Details列表中列出了刚才安装的两个插件，然后单击Next按钮。

（6）查阅license内容，并选中相关的单选按钮，则表明读者同意有关条款。由于这

个Google插件需要依赖于其他Eclipse组件才可使用，所以看到其他几个插件时不用感到奇

怪。所需软件包下载完成后，Eclipse将提示开发人员重新启动程序。重启之后，则一切准

备就绪。
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After you have Eclipse installed, double-click the executable file (possibly eclipse.exe
or simply eclipse) to open it. If you have come back to this section from one of the later
chapters dealing with the App Engine, you might want to change the perspective to the
Java Perspective by selecting Window | Open Perspective | Java.To get App Engine inte-
gration in Eclipse, you have to install several packages. Here are the steps to follow:

1. Select Help | Install New Software.There might be an option titled “Software
Updates” instead.

2. Click the Add button to add a new software site.You can alternatively install the
package from your hard drive, but adding a site allows Eclipse to routinely check
for software updates.

3. You can name the site anything you want because it is just an identifier for house-
keeping purposes. I titled it “Google App Engine Plugin” in Figure 2-2.Add one of
the following URLs to the Location text box and click OK (check
code.google.com for versions higher than 3.5):
n For Eclipse 3.5 (Galileo): http://dl.google.com/eclipse/plugin/3.5
n For Eclipse 3.4 (Ganymede): http://dl.google.com/eclipse/plugin/3.4
n For Eclipse 3.3 (Europa): http://dl.google.com/eclipse/plugin/3.3

4. Check the boxes next to “Google Plugin for Eclipse” and “Google Web Toolkit,” as
shown in Figure 2-3, and then click Next.You can install support for Google Web
Toolkit at this time as well.Your versions might be higher.

5. Confirm that the two plugins appear in the list under Install Details and then click
Next.

6. Review the licenses and indicate that you agree to the terms by clicking the appro-
priate radio button.The Google Plugin has several Eclipse dependencies, so don’t
be alarmed if you see several other plugins listed.After you have downloaded the
required packages, Eclipse will prompt you to restart it.When it returns, you’ll be
all set.

Figure 2-2 Eclipse Add Site dialog panel图2-2　Eclipse的Add Site对话框

2.1.3　Google Web Toolkit

Google Web Toolkit包含一组库，允许开发人员使用Java编程语言编写富互联网应用程

序，并将其转换为跨平台的AJAX应用程序，而无须担心目标浏览器的不兼容或个别怪异
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问题。这样开发人员可以在整个过程中使用同一种语言编写Web应用程序。
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Figure 2-3 Eclipse Available Software dialog panel

Google Web Toolkit
The Google Web Toolkit (GWT) is a set of libraries that allows developers to write rich
Internet applications in the Java programming language and have them converted into
cross-platform Asynchronous JavaScript and XML (AJAX) applications without worrying
about the individual quirks or incompatibilities of the target browsers.This allows devel-
opers to write an application from front to back in the same language.

If Java isn’t your cup of tea, open-source ports of GWT are available for Python and
Ruby called Pyjamas and RubyJS, respectively.The ports tend to lag quite a bit behind
the most recent version of GWT, so we won’t be using them directly in any examples.
However, much of the core GWT code will have similar Pyjamas code.You can find
more information about Pyjamas and RubyJS at http://code.google.com/p/pyjamas and
http://rubyforge.org/projects/rubyjs/, respectively.

GWT requires at least Java 1.5 to be installed on the target machine.You can install
GWT by downloading it from http://code.google.com/webtoolkit/download.html and
extracting it somewhere on your machine.The Google Plugin for Eclipse supports GWT,
so revisit the previous section to see the instructions for installing the plugin.

Chapter 8,“Creating Games Without JavaScript,” will cover using GWT with Canvas,
WebGL, and SVG in more detail.

图2-3　Eclipse的Available Software对话框

如果开发人员不喜欢使用Java，那么可以使用基于Python或Ruby且开源的GWT，分别

是Pyjamas和RubyJS。这两种实现往往滞后于最新版本GWT，所以笔者不会在示例中直接

使用它们。然而，GWT的很多核心代码与Pyjamas代码是相似的。读者可以访问以下两个

网址了解关于Pyjamas和RubyJS的更多信息：http://code.google.com/p/pyjamas和http://ruby-http://code.google.com/p/pyjamas和http://ruby-和http://ruby-http://ruby-

forge.org/projects/rubyjs/。

GWT要求在目标计算机中至少安装Java 1.5。读者可以访问http://code.google.com/

webtoolkit/download.html下载GWT，将其解压到计算机中并安装。Google针对Eclipse的插

件支持GWT，读者可以回到前一节查看安装该插件的说明。

第8章将详细说明GWT以及Canvas、WebGL和SVG。

2.2　Web服务器端工具和选项

除非开发人员只是计划将所开发游戏仅供自己使用，或者将其打包成手机应用程序，

否则必须采用某种Web服务器进行分发。本章将讨论几种部署游戏的方法。
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2.2.1　Google App Engine

Google App Engine是Java和Python的宿主环境，允许开发人员将应用程序部署到

Google的基础架构之上。理论上，这种应用程序可以无限扩展。为了使用Google App 

Engine需要相应的付出一些代价，例如使用非传统的数据存储、对文件系统的访问受限、

需要使用特殊的API进行用户授权、收发邮件和数据抓取等。使用App Engine的优点之一

是，可以使用Rhino编写应用程序。Rhino是JavaScript在Java平台下的实现，因此开发人员

可以在整个开发过程中都使用Rhino。在安装Eclipse后，使用App Engine还有一点额外的好

处。即利用Google插件，只需单击几个按钮即可将应用程序部署到App Engine。

如果需要安装Google App Engine或者阅读关于Eclipse插件的信息，可访问http://code.

google.com/appengine/。

2.2.2　Opera Unite

Opera浏览器从版本10.0开始包含了Opera Unite。这是一个内嵌的Web服务。内嵌Unite

的应用程序能够处理文档流、共享相片、网络聊天或者宿主网站。通常实现宿主站点，需

要注册域名，找到宿主空间，然后上传应用程序文件。而使用Unite，只要单击一个按钮即

可完成这些操作。当启动Unite服务后，在Opera上运行的代理服务器将注册开发人员的计

算机。这样，对http://your_device.your_username.operaunite.com/（your_device 是开发人员

的计算机名）的访问就可以被正确地路由到开发人员的计算机。Opera的代理服务器能够很

容易地建立服务，而不必在路由器上费尽周折。同时，在Unite的Web服务器上可以运行服

务端JavaScript，并能够访问文件系统。开发人员甚至可以打包并发布游戏程序，这样，就

算用户不连接到对应的Unite服务实例，也可以安装所开发的游戏。

开发人员可以将Unite服务共享给朋友或者测试人员，但是要求Opera浏览器必须处于

运行状态。因此，对于要求任何时候均处于服务状态的项目，Unite不是一个好的选择。第

11章将讨论打包和发布游戏的方法。

2.2.3　Node.js和RingoJS

RingoJS是一个运行在Rhino平台下的Web框架，实现了CommonJS API规范和协议。考

虑到JavaScript发展到现在还没有形成一个独立的规范，于是CommonJS一直在寻求为原本

不属于JavaScript应用程序范畴的特性设定标准—例如，访问本地文件系统。

Node.js和RingoJS均实现了CommonJS的部分规范，其中RingoJS在API规范兼容性方面
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更胜一筹。其中的一个主要差别是：Node.js可运行在Google的V8引擎上，并使用C++实现

扩展，这使得Chrome浏览器对JavaScript的支持更加强大。

第9章将更加详细讲解服务端JavaScript，尤其是Node.js。

2.3　浏览器端工具

开发HTML5应用程序的重要环节是，使用一个支持HTML5规范并具有优秀代码调

试工具的浏览器。Google Chrome、Mozilla Firefox（及其派生浏览器）、Apple Safari

和Opera这几种浏览器都具有优秀的HTML5兼容性和相应的调试工具。2011年3月发布

的IE9浏览器，比其先前版本更加符合HTML5规范，但相对于前面提到的几种浏览器，

的确有些姗姗来迟。

2.3.1　Chrome开发人员工具

开发人员使用Chrome浏览器的调试工具，可以动态检查页面的DOM对象，查看资源加

载时间，以及运行任意JavaScript代码。用户通过在菜单中选择View | Developer | Developer 

Tools项，可以打开开发人员工具控制台，从而审查当前页面。图2-4展示了Google.com网

页的控制台窗口。选择Elements面板，可以看到嵌套的DOM对象树，以及各个文档元素的

相关样式。如果将鼠标悬停在Elements面板中的某个元素标签上，那么将在浏览器窗口中

高亮显示该元素标签。当要查看到底是哪个元素的大小或位置有所偏差时，这个功能是非

常有用的。
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Node.js and RingoJS both implement parts of CommonJS, with RingoJS being a bit
more API-compliant. One major point of divergence is that Node.js runs on Google’s
V8-engine, which powers JavaScript support in Google Chrome and is implemented in
C++.

We will discuss server-side JavaScript, specifically Node.js, in more detail in Chapter 9,
“Building a Multiplayer Game Server.”

Browser Tools
An important piece in developing HTML5 applications is a browser that implements
most of the spec and has decent debugging tools. Google Chrome, Mozilla Firefox (and
its derivatives),Apple Safari, and Opera have outstanding HTML5 compliance and
debugging tools. Internet Explorer 9, which was released in March 2011, is much more
HTML5 standards-compliant than its predecessor, but it lags in terms of support com-
pared to the aforementioned browsers.

Inside the Chrome Developer Tools
Using Chrome’s debugger tools, we can dynamically inspect the page’s DOM, view
resource loading times, and run arbitrary JavaScript.We can view the Developer Tools
console for any page by selecting View | Developer | Developer Tools. Figure 2-4 shows
the console window for Google.com.With the Elements tab selected, we have a nested
view of the DOM with associated styles for the document elements. Hovering over an
element tag will highlight it in the browser window.This is really useful when trying to
figure out which element is the one that is off by several pixels.

The other two tabs in the Developer Tools console that are incredibly useful to game
developers are the Resources and JavaScript Console tabs.The Resources tab, shown in
Figure 2-5, allows you to track on an asset-by-asset basis what exactly is slowing your
gadget from showing in Waves quickly.The first time you run it on a new site, you can
decide to activate it just for this session or forever. Resource tracking does a bit of over-
head to page loading times, so it is best to use it sparingly.

Figure 2-4 Chrome Developer Tools Elements tab图2-4　Chrome开发人员工具的Elements面板

在开发人员工具中，另外两个对游戏开发人员很有用处的面板是Resources面板和

Console面板。如图2-5所示，利用Resources面板可逐条跟踪所加载的资源，同时，通过图

表可诊断应用程序加载缓慢的具体原因。当使用Resources面板首次跟踪某个新站点时，开

发人员可以设置只为当前会话激活面板还是永久激活。使用Resources面板跟踪资源需要一
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些额外开销，这会加大页面加载所需时间，使用时应该注意。
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Figure 2-5 Chrome Developer Tools Resources tab

The last tab I’ll highlight in this section is the JavaScript Console tab, as shown in
Figure 2-6. For those of us who aren’t exactly JavaScript gurus, it’s a godsend because it,
along with the console.log() command, frees us from the most dreaded acts in pro-
gramming: println (or in this case, alert) debugging.You can also use it to inspect the
DOM programmatically or run arbitrary JavaScript.

Chrome Extensions
Similar to the Eclipse IDE, the functionality of Google Chrome can be enhanced and
extended with extensions. Extensions range in purpose from RSS readers and site-specific
enhancements or notifiers to games.A full list can be found at https://chrome.google.
com/extensions. Let’s take a moment to call out a couple that will make our lives a little
bit easier in creating gadgets.

We can install these extensions in Chrome by clicking the Install button from the
Chrome Extensions page, as shown in Figure 2-7, and following the prompts.Two useful
plugins for developers are JSONView and YSlow. JSONView allows you to view JSON
data formatted to increase readability. YSlow analyzes web pages and gives tips on how to
improve performance.

Figure 2-6 Chrome Developer Tools Console tab

图2-5　Chrome开发人员工具的Resouces面板

如图2 - 6所示，最后一个要介绍的面板是C o n s o l e面板。该面板对于那些并非偏

好直接使用JavaScr ip t进行代码调试的开发人员而言，可以说是天赐之物。因为利用

该面板中的conso le . log ( )命令，可使得开发人员不再编写pr in t ln或者a le r t语句进行

代码调试。开发人员还可以在该面板中采用编程方式查看DOM对象，或者运行其他

JavaScript代码。
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Figure 2-5 Chrome Developer Tools Resources tab

The last tab I’ll highlight in this section is the JavaScript Console tab, as shown in
Figure 2-6. For those of us who aren’t exactly JavaScript gurus, it’s a godsend because it,
along with the console.log() command, frees us from the most dreaded acts in pro-
gramming: println (or in this case, alert) debugging.You can also use it to inspect the
DOM programmatically or run arbitrary JavaScript.

Chrome Extensions
Similar to the Eclipse IDE, the functionality of Google Chrome can be enhanced and
extended with extensions. Extensions range in purpose from RSS readers and site-specific
enhancements or notifiers to games.A full list can be found at https://chrome.google.
com/extensions. Let’s take a moment to call out a couple that will make our lives a little
bit easier in creating gadgets.

We can install these extensions in Chrome by clicking the Install button from the
Chrome Extensions page, as shown in Figure 2-7, and following the prompts.Two useful
plugins for developers are JSONView and YSlow. JSONView allows you to view JSON
data formatted to increase readability. YSlow analyzes web pages and gives tips on how to
improve performance.

Figure 2-6 Chrome Developer Tools Console tab图2-6　Chrome开发人员工具的Console面板

2.3.2　Chrome扩展程序

与Eclipse IDE类似，开发人员可以使用扩展程序来增强和扩展Google Chrome浏览器的

功能。这些扩展程序包括RSS订阅器、特定网站优化程序和游戏通知器程序等。读者可以

访问https://chrome.google.com/extensions查看扩展程序的完整列表。下面介绍能使开发应

用变得更加容易的扩展程序。

如图2-7所示，通过单击Chrome扩展程序窗口中的Install按钮，并按照窗口提示操作，

即可安装Chrome浏览器扩展程序。其中有两个插件JSONView和YSlow对开发人员非常有

用。JSONView可完成格式化JSON数据，从而增强数据可读性。YSlow能够分析Web页面

结构，并给出一些提高页面性能的建议。
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Figure 2-7 Installing a Chrome extension

Safari Developer Tools
The Developer tools in Apple’s Safari are quite similar to their counterparts in Google
Chrome. By default, they are hidden to the end user.

To enable them, select Preferences in your title or icon bar and navigate to the
Advanced tab.As shown in Figure 2-8, make sure that “Show Develop menu in menu
bar” is checked.Visit the previous section on the Chrome Developer tools for an
overview of what is present.

Firebug
Firebug is an extension for Mozilla Firefox that allows developers to debug a website’s
HTML, CSS, and JavaScript.Although originally designed for Firefox, Firebug also has a
“Lite” version that will run in Google Chrome and complements the tools already pres-
ent in that browser.

You might have noticed that the core components and tabs of Firebug look very 
similar to those of Chrome and Safari.As in Chrome, there are add-ons for Firefox and
Firebug to expose more developer capabilities (such as DOM manipulation and intro-
spection) for several programming languages (such as PHP and Python).You can find
instructions on installing Firebug or Firebug Lite by visiting http://getfirebug.com.

Figure 2-8 Enabling the Developer menu

图2-7　安装Chrome扩展程序

2.3.3　Safari开发人员工具

苹果Safari浏览器的开发人员工具和Google Chrome浏览器中的很类似。默认情况下，

其开发人员工具对于终端用户是隐藏的。

如图2-8所示，为启用开发人员工具，可以在菜单栏或者图标行中单击Preferences项，

并导航到Advanced选项卡，注意需要确保选中“Show Develop menu in menu bar”复选

框。该开发人员工具和前文所述Chrome开发人员工具类似，读者可参考前文。
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Safari Developer Tools
The Developer tools in Apple’s Safari are quite similar to their counterparts in Google
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To enable them, select Preferences in your title or icon bar and navigate to the
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overview of what is present.
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Firebug is an extension for Mozilla Firefox that allows developers to debug a website’s
HTML, CSS, and JavaScript.Although originally designed for Firefox, Firebug also has a
“Lite” version that will run in Google Chrome and complements the tools already pres-
ent in that browser.

You might have noticed that the core components and tabs of Firebug look very 
similar to those of Chrome and Safari.As in Chrome, there are add-ons for Firefox and
Firebug to expose more developer capabilities (such as DOM manipulation and intro-
spection) for several programming languages (such as PHP and Python).You can find
instructions on installing Firebug or Firebug Lite by visiting http://getfirebug.com.

Figure 2-8 Enabling the Developer menu图2-8　激活开发人员菜单

2.3.4　Firebug

Firebug是Mozilla Firefox浏览器的扩展程序，开发人员可使用该工具调试网站的HTML、

CSS和JavaScript代码。虽然Firebug最初只是为Firefox浏览器而设计，但是Mozilla也提供了可

以在Chrome浏览器中运行的“简化”版Firebug，以作为Chrome开发人员工具的补充。

也许读者已经注意到，Firebug 核心组件及面板与 Chrome 和 Safari 开发人员工具看起

来非常相似。与 Chrome 一样，为了支持使用多种编程语言（例如 PHP 和 Python）构建更

多功能特性（例如 DOM 操作和解析），已经出现了一些 Firefox 和 Firebug 扩展插件。读

者可以访问 http://getfirebug.com 查看安装 Firebug 或 Firebug 简版的说明。
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2.4　HTML5工具

本节将介绍一些能帮助开发人员轻松地创建游戏资源的工具。其中，Raphaë l和

ProcessingJS提供了轻量级的图像编程库。

2.4.1　ProcessingJS

ProcessingJS是一个JavaScript程序库。其可作为使用canvas标签绘制基本元素，响应用

户交互和绘制、管理图片的抽象层。2008年夏天，John Resig（他也是流行的JavaScript库

jQuery的创建者）创建了ProcessingJS。该程序库由名称与其相似的Processing Java库发展

而来。二者在函数和API名称上基本相同。同时，很多Java版示例，在不修改任何代码的情

况下可以直接转换成JavaScript版本。然而，需要注意的是，ProcessingJS并没有实现Java

版本的所有API，这对开发人员基本没有影响。因为对于缺失的特性，使用WebGL实现反

而更加合适。

读者可以访问http://processingjs.org查看相关示例和API。

2.4.2　Inkscape

Inkscape是一个基于SVG的、成熟的跨平台矢量图形编辑器。其功能可与商业化应用程

序Adobe Illustration和CorelDRAW相提并论。虽然最新版本号仅为0.48，但是早在2003年

Inkscape发布之前，就已经建立了一个有关该软件的活跃社区。Inkscape的版本号主要用于

表明其实现SVG 1.1规范中特性的数量。虽然Inkscape本身并没有完整地支持SVG规范，同

时有些人也会说没有哪个应用程序可以做得到，但是Inkscape社区已经通过构建插件的方

式弥补和增强了相关支持。

读者可以访问http://inkscape.org下载Inkscape应用程序。

2.4.3　SVG-edit

SVG-edit是一个基于JavaScript语言的网页形式的SVG创建工具。SVG适用于效果不多

的简单绘画。如图2-9所示，SVG-edit界面上有一些设置按钮，其可用于创建文本、基本图

形和内嵌图片等。

如果创建诸如棋盘一类的图形，那么使用SVG-edit是最好不过的了。如图2-10所示，

SVG-edit不包括文件管理功能，仅显示生成的SVG代码，以便用户将这些代码复制、粘贴

到文本编辑器中。
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Figure 2-9 SVG-edit interface

Figure 2-10 SVG-edit code view

Raphaël
In the two previous sections, we discussed lightweight and advanced tools for creating
SVG files using a user interface.Those are appropriate for games where all the assets are
pre-fabricated—for a chess game, for example. For SVG games where assets would need
to be created dynamically or for those developers who prefer to use code to create SVG
graphics, there is Raphaël. Raphaël is a JavaScript library that provides primitive shape,
font, and animation support and is evaluated to embedded SVG at runtime.There is also a

图2-9　SVG-edit界面
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Figure 2-10 SVG-edit code view

Raphaël
In the two previous sections, we discussed lightweight and advanced tools for creating
SVG files using a user interface.Those are appropriate for games where all the assets are
pre-fabricated—for a chess game, for example. For SVG games where assets would need
to be created dynamically or for those developers who prefer to use code to create SVG
graphics, there is Raphaël. Raphaël is a JavaScript library that provides primitive shape,
font, and animation support and is evaluated to embedded SVG at runtime.There is also a

图2-10　SVG-edit代码视图

2.4.4　Raphaël

前面两节内容介绍了两款用于创建 SVG 文件的轻量高级的可视化工具。这些软件适用

于构建预先配置好资源的游戏，例如国际象棋游戏。对于需要创建动态资源的 SVG 游戏，

或者偏好于编写代码来创建 SVG 图形的开发人员而言，可以使用 Raphaël。Raphaël 是一

个 JavaScript 库，其提供了基本图形元素、字体和动画等功能支持。使用 Raphaël 库编写

的代码在运行时将被解析为内嵌的 SVG。如果浏览器仅支持矢量标记语言 VML（例如 IE9

之前的低版本浏览器），而不支持 SVG，那么 Raphaël 将使用 VML 的兼容层组件进行渲

染。开发人员可以访问 http://raphaeljs.com/ 下载 Raphaël。
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第6章中的相关知识将用到这些工具。

2.5　3D建模工具

第7章将讲解使用WebGL创建游戏的方法。开发人员需要使用一些工具来创建游戏资

源。在游戏产业中，通常意味着需要用到如3D Studio Max或者Maya这样的软件。这些工具

的价格从一千到几千美元不等。这样的价格对于业余游戏开发人员而言很难支付。当然，除

了商业矢量图形软件之外，还有一些功能不错的开源软件可供业余或者专业人员选择。

Blender

如图2-11所示，Blender是一个开源的、跨平台3D建模、渲染和动画制作工具。其功能

包括服装、骨骼、固定人体模拟，以及纹理、粒子动画及合成等。Blender能够导入和导出

多种不同的图形文件格式。同时，还提供Python API，以用于应用扩展。Blender已经在多

种电视商业广告、电视节目和专题电影的前期和后期制作中成功使用。

读者可以访问http://blender.org下载该软件，并阅读关于它的更多信息。
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compatibility layer that renders using Vector Markup Language (VML) if the browser
implementsVML in lieu of SVG (namely, IE browsers prior to IE9). Raphaël can be
downloaded at http://raphaeljs.com/.

We will take advantage of these tools in Chapter 6,“Creating Games with SVG and
RaphaëlJS.”

3D Modeling Tools
In Chapter 7,“Creating Games with WebGL and Three.js,” we will discuss creating games
using WebGL.We need tools to create assets for those games. In the games industry, that
usually means applications such as 3D Studio Max and Maya.With prices ranging from
just south of a thousand dollars to more than several thousand dollars, these applications
can be cost prohibitive for the hobbyist game programmer.As is the case with commercial
vector graphics applications, very capable open-source applications are available to fill this
need for the hobbyist or professional.

Blender
Blender, shown in Figure 2-11, is a cross-platform open-source 3D modeling, rendering,
and animation application.Among its features are cloth, skeletal, and rigid body simula-
tion, texturing, particle dynamics, and compositing. Blender can import and export to
many different graphics file formats. It also has a Python API that can be used to extend
the application. Blender has been used in pre- and post-production on several television
commercials, television shows, and feature films.

You can find out more information about Blender and download it at http://blender.
org.

Figure 2-11 Blender interface
图2-11　Blender软件界面

2.6　小结

在本章中，我们了解了一些用于创建HTML5游戏的工具和框架，以便更好地为用户日

后创建HTML5游戏服务。同时，还学习了Java SDK和Eclipse IDE的安装方法，并讲解了一

些SVG和3D建模工具以及程序库。本书的游戏示例将用到这些内容。
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JavaScript 概述

虽然本书主题主要讲解SVG、HTML5 Canvas和WebGL，但是如果没有JavaScript

的帮助，那么这些技术本身并不能实现丰富的内容。SVG、Canvas和WebGL需要利用

JavaScript实现用户与游戏之间的交互。JavaScript还提供了一些基础库和语言，例如本书

后面讲解的GWT和CoffeeScript。另外，本书后文还将说明利用JavaScript调用Node.js来运

行服务器端代码的方法。本章介绍JavaScript基础，以及一些对创建游戏有用的工具和库，

并使用JavaScript库创建第一个游戏。

3.1　什么是JavaScript

JavaScript是一种弱类型动态语言，其起始于网景通信公司的LiveScript项目。后期，网

景公司为其添加了一些Java编程语言的支持，从而重新命名为JavaScript。撇开名字不谈，

JavaScript和Java二者之间没有很强的联系，但是二者都受到了C语言的影响，在关键字和

结构上有些类似。

3.1.1　JavaScript基本类型

每段JavaScript实现代码中均包括了多个特定类型的对象。通过编写代码块还能够创建

其他类型的对象。JavaScript基本类型如下：

• Array—事物的集合。

• Boolean—值为 true 或者 false。

• Function—实现功能的一段代码。

• Number—例如 42、3.54e-3 和 3.141 59。

• String—单引号或者双引号中的一些字符集合，例如“Hello”。

• Object—由所有其他类型构成的基础类型。

• undefined—引用的对象不存在。

• null—该对象存在但无值。JavaScript 对于对象存在但无值，与不知道对象是什么
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二者之间是有区别的。如果执行以下代码：
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n undefined—The referenced object doesn’t exist.
n null—The object exists with no value, but JavaScript makes a specific distinction as

to if the object exists and has no value or if it doesn’t know about the object. If you
execute the code

var x = null;

you are telling JavaScript that you are defining an object that doesn’t have a value at
this time but might be used in the future. On the other hand, if you just execute

var x;

the value of x, in this case, would be undefined.

Understanding Arithmetic Operators
We learned in the first grade that the basic arithmetic operators are +, –, /, *, and = for
adding, subtracting, dividing, multiplying, and assigning values.Although the first four are
generally used for numeric values, some programming languages allow you to redefine
how they interact with user-defined objects. JavaScript isn’t one of those languages.You
should stay away from using the operators on your objects unless they are Numbers; this
way, you’ll avoid unexpected results. For example, given that adding two Strings together
concatenates them, you might expect that subtracting them will remove an instance of the
second String from the first.That’s how it works in some other languages, but not in
JavaScript. JavaScript throws Exceptions after trying to evaluate them as Numbers.

Understanding JavaScript Functions
Let’s begin by looking at the simple JavaScript function shown in Listing 3-1. In the code,
we first declare a function named HelloWorld (which prints “Hello,World!” to the con-
sole) and then we execute it.

Listing 3-1 Hello World JavaScript

function HelloWorld() {
console.log("Hello, World!");

}
HelloWorld();

The function keyword tells the application running the code that the enclosed code will
do some task. In this case, our function doesn’t take in any parameters to manipulate or
use to do its work or return anything. Some other programming languages require speci-
fying a return type for the object the function will return. In JavaScript, however, regard-
less of whether the function returns anything, we always start its declaration with the
function keyword. Listing 3-2 shows a function that takes two values and adds them
together.

那么以上JavaScript代码定义了一个此刻没有值的对象，但是未来将用到该对象。另

外，如果执行以下代码：
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concatenates them, you might expect that subtracting them will remove an instance of the
second String from the first.That’s how it works in some other languages, but not in
JavaScript. JavaScript throws Exceptions after trying to evaluate them as Numbers.

Understanding JavaScript Functions
Let’s begin by looking at the simple JavaScript function shown in Listing 3-1. In the code,
we first declare a function named HelloWorld (which prints “Hello,World!” to the con-
sole) and then we execute it.

Listing 3-1 Hello World JavaScript

function HelloWorld() {
console.log("Hello, World!");

}
HelloWorld();

The function keyword tells the application running the code that the enclosed code will
do some task. In this case, our function doesn’t take in any parameters to manipulate or
use to do its work or return anything. Some other programming languages require speci-
fying a return type for the object the function will return. In JavaScript, however, regard-
less of whether the function returns anything, we always start its declaration with the
function keyword. Listing 3-2 shows a function that takes two values and adds them
together.

那么以上代码中的x将是undefined类型。

3.1.2　理解算术运算符

大家在很小的时候所学到的基本运算符是加+、减–、除/、乘*、等号=。通常情况下，

前4种运算符用于数值计算，而很多编程语言则重新定义了使用这些运算符与用户定义对

象进行交互的方式。JavaScript就是其中一种。除非所针对的是数值，开发人员应该尽量避

免针对对象使用运算符，否则可能获得意外的结果。例如，利用加号将两个字符串连接起

来，利用减号从第一个字符串中移除第二个字符串所包含的字符。这些例子在其他语言中

可能奏效，但是在JavaScript中不能这样使用。JavaScript在运算之前，首先判断其是否为

数值，如果不是，将抛出异常处理。

3.1.3　理解JavaScript函数

代码清单 3-1 列举了一个简单的 JavaScript 函数。在这段代码中，首先声明了一个名为

HelloWorld 的函数（实现在控制台打印“Hello, World”功能），然后执行该函数。

代码清单3-1　使用JavaScript编写的Hello World
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concatenates them, you might expect that subtracting them will remove an instance of the
second String from the first.That’s how it works in some other languages, but not in
JavaScript. JavaScript throws Exceptions after trying to evaluate them as Numbers.

Understanding JavaScript Functions
Let’s begin by looking at the simple JavaScript function shown in Listing 3-1. In the code,
we first declare a function named HelloWorld (which prints “Hello,World!” to the con-
sole) and then we execute it.

Listing 3-1 Hello World JavaScript

function HelloWorld() {
console.log("Hello, World!");

}
HelloWorld();

The function keyword tells the application running the code that the enclosed code will
do some task. In this case, our function doesn’t take in any parameters to manipulate or
use to do its work or return anything. Some other programming languages require speci-
fying a return type for the object the function will return. In JavaScript, however, regard-
less of whether the function returns anything, we always start its declaration with the
function keyword. Listing 3-2 shows a function that takes two values and adds them
together.

关键字function要求应用程序运行由大括号封闭部分的代码，这些代码将实现一些功

能。在本例中，函数未包含任何输入参数和返回参数。其他一些编程语言则要求设置函数

的返回对象类型。然而，在JavaScript语言中，无论函数是否具有返回参数，函数声明的起

始部分均使用关键字function。代码清单3-2实现了两个值相加的功能。

代码清单3-2　添加两个对象
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Listing 3-2 Adding Two Objects

function add(one, two) {
return one + two;

}

This listing introduces two new concepts: function parameters and the return keyword.
Function parameters give us a way to provide data that the function needs to do its work,
and the return keyword sends us an object after the work is completed. If we call the
function

add(23, 43);

it returns 66.We can also call it with any other object, such as a String, and it concate-
nates the String values that describe those objects.

Functions as First-class Objects
Functions in JavaScript not only can be executed, they can also be constructed and modi-
fied at runtime, assigned to variables, and returned by other functions. Objects with the
latter capabilities (everything but the ability to be executed) are known as first-class
objects.These capabilities give us a structure that roughly approximates the class key-
word from other programming languages such as Java and C#. In those languages, classes
define a prototype for the variables and functions that objects of those classes will contain.
Also, functions, even if they have some first-class citizen properties, are not allowed to be
nested in one another. In this capacity, JavaScript straddles the line between classes and
functions, so some refer to a function that returns the same type as itself as a class. Listing
3-3 shows a Car “class” that contains functions to start, accelerate, and apply the brakes.

Listing 3-3 JavaScript Car “Class”

function Car() {
var self = this;
self.speed = 0;
self.start = function() {

console.log("Car started.");
}
self.accelerate = function() {

self.speed = self.speed + 10;
console.log("Speed is now:"+self.speed+ " mph");

}
self.applyBrakes = function() {

self.speed = 0;
console.log("Brakes applied.");

}
}
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以上代码说明了两个新概念：函数的参数和return关键字。函数的参数设置了函数

运行时需要提供的数据。关键字return则指明在函数执行结束后返回的对象。下面调用

该函数：
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Listing 3-2 Adding Two Objects

function add(one, two) {
return one + two;

}

This listing introduces two new concepts: function parameters and the return keyword.
Function parameters give us a way to provide data that the function needs to do its work,
and the return keyword sends us an object after the work is completed. If we call the
function

add(23, 43);

it returns 66.We can also call it with any other object, such as a String, and it concate-
nates the String values that describe those objects.

Functions as First-class Objects
Functions in JavaScript not only can be executed, they can also be constructed and modi-
fied at runtime, assigned to variables, and returned by other functions. Objects with the
latter capabilities (everything but the ability to be executed) are known as first-class
objects.These capabilities give us a structure that roughly approximates the class key-
word from other programming languages such as Java and C#. In those languages, classes
define a prototype for the variables and functions that objects of those classes will contain.
Also, functions, even if they have some first-class citizen properties, are not allowed to be
nested in one another. In this capacity, JavaScript straddles the line between classes and
functions, so some refer to a function that returns the same type as itself as a class. Listing
3-3 shows a Car “class” that contains functions to start, accelerate, and apply the brakes.

Listing 3-3 JavaScript Car “Class”

function Car() {
var self = this;
self.speed = 0;
self.start = function() {

console.log("Car started.");
}
self.accelerate = function() {

self.speed = self.speed + 10;
console.log("Speed is now:"+self.speed+ " mph");

}
self.applyBrakes = function() {

self.speed = 0;
console.log("Brakes applied.");

}
}

执行以上代码返回值是66。开发人员还可以使用其他对象，例如字符串，将两个字符

串类型值连接起来以表示某个字符串。

3.1.4　first-class对象函数

在JavaScript语言中，不仅可执行函数，而且还可使用函数在运行时构建和修改内容，

例如为变量赋值、返回其他函数的执行结果等。具备后面这些能力（执行代码能力）的函

数称为first-class对象。first-class对象函数的结构有些类似其他编程语言（例如Java和C#）

中使用关键字class构建类的结构。在那些编程语言中，类定义了基本变量，以及这些类对

象包括的函数。甚至在函数中还可以包括不允许进行彼此嵌套的first-class属性。在这个功

能方面，JavaScript跨越了类和函数的界限，其中一些函数可返回与自身相同类型的类。代

码清单3-3列举了一个Car“类”，其包括了start、accelerate和applyBrakes函数。

代码清单3-3　使用JavaScript构建Car“对象”

ptg6899256

33What Is JavaScript?

Listing 3-2 Adding Two Objects

function add(one, two) {
return one + two;

}

This listing introduces two new concepts: function parameters and the return keyword.
Function parameters give us a way to provide data that the function needs to do its work,
and the return keyword sends us an object after the work is completed. If we call the
function

add(23, 43);

it returns 66.We can also call it with any other object, such as a String, and it concate-
nates the String values that describe those objects.

Functions as First-class Objects
Functions in JavaScript not only can be executed, they can also be constructed and modi-
fied at runtime, assigned to variables, and returned by other functions. Objects with the
latter capabilities (everything but the ability to be executed) are known as first-class
objects.These capabilities give us a structure that roughly approximates the class key-
word from other programming languages such as Java and C#. In those languages, classes
define a prototype for the variables and functions that objects of those classes will contain.
Also, functions, even if they have some first-class citizen properties, are not allowed to be
nested in one another. In this capacity, JavaScript straddles the line between classes and
functions, so some refer to a function that returns the same type as itself as a class. Listing
3-3 shows a Car “class” that contains functions to start, accelerate, and apply the brakes.

Listing 3-3 JavaScript Car “Class”

function Car() {
var self = this;
self.speed = 0;
self.start = function() {

console.log("Car started.");
}
self.accelerate = function() {

self.speed = self.speed + 10;
console.log("Speed is now:"+self.speed+ " mph");

}
self.applyBrakes = function() {

self.speed = 0;
console.log("Brakes applied.");

}
}

在以上代码中需要注意的是，代码在声明函数时使用了一种替代方式。即首先定义函

数中将用到的变量，然后将匿名函数赋值给该变量。以下代码实例化了一个Car，然后调用

start函数：
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One thing to note from this listing is that we are using an alternate form to declare our
function by defining variables that will hold the functions and then assigning anonymous
functions to them.We can create a instance of Car and start it by executing the following:

myCar = new Car();
myCar.start();

The key difference from before is that instead of executing the function directly, we are
requesting to have an instance, or copy, of it stored into the global variable myCar.This
allows us to call member functions on the object.Another new concept is assigning vari-
ables using the var keyword. Using var is generally optional, but it does affect variable
scope.A variable’s scope determines the visibility, and as a result, the value held in it. Let’s
say that outside of the Car function we had a variable named self declared using the fol-
lowing code:

self = "me"

The self variable with the value "me" is declared with a global scope and is viewable
anywhere; however, the self that Car uses is only visible to functions inside Car.The
object that the this keyword points to can change based on where it is called from.
Using a local self variable gives us assurance that the calls within the object will func-
tion properly.

Comparison Operators
Comparison operators test whether two objects are equal or their relative value. For
example, we could use the operators shown in Table 3-1 to test whether the String "abc"
is equal to "def" by executing

"abc" == "def"

The result would be false.

Table 3-1 Comparison Operators

Operator Description

! Reverses the result of a logic operator, making a true value false and vice versa.

&& Both sides of the expression must resolve to true in order for true to be returned.

|| If either side of the expression resolves to true, then true will be returned.

==, === Returns true if the two objects are equal. == attempts to forcefully convert both
objects into the same type and then compares them. === requires that the objects
be the same type.
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以上代码与前面的示例之间关键的不同点在于，其没有采用执行函数的方式，而是首

先创建实例，然后将其存储在全局变量myCar中。这样就可调用对象的成员函数。另一个

新概念是，使用关键字var设置变量。通常使用关键字var比较随意，但其影响变量范围。

变量范围决定了变量的可见性。以下代码在Car函数之外声明了名为self的变量。
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One thing to note from this listing is that we are using an alternate form to declare our
function by defining variables that will hold the functions and then assigning anonymous
functions to them.We can create a instance of Car and start it by executing the following:

myCar = new Car();
myCar.start();

The key difference from before is that instead of executing the function directly, we are
requesting to have an instance, or copy, of it stored into the global variable myCar.This
allows us to call member functions on the object.Another new concept is assigning vari-
ables using the var keyword. Using var is generally optional, but it does affect variable
scope.A variable’s scope determines the visibility, and as a result, the value held in it. Let’s
say that outside of the Car function we had a variable named self declared using the fol-
lowing code:

self = "me"

The self variable with the value "me" is declared with a global scope and is viewable
anywhere; however, the self that Car uses is only visible to functions inside Car.The
object that the this keyword points to can change based on where it is called from.
Using a local self variable gives us assurance that the calls within the object will func-
tion properly.

Comparison Operators
Comparison operators test whether two objects are equal or their relative value. For
example, we could use the operators shown in Table 3-1 to test whether the String "abc"
is equal to "def" by executing

"abc" == "def"

The result would be false.

Table 3-1 Comparison Operators

Operator Description

! Reverses the result of a logic operator, making a true value false and vice versa.

&& Both sides of the expression must resolve to true in order for true to be returned.

|| If either side of the expression resolves to true, then true will be returned.

==, === Returns true if the two objects are equal. == attempts to forcefully convert both
objects into the same type and then compares them. === requires that the objects
be the same type.

值为“me”的self变量是一个全局变量，其在任何地方均为可见。然而，Car函数中的

self变量则仅在该函数内可见。关键字this指向的对象依据调用函数的对象发生变化。使用

本地self变量可确保在对象内部调用时运行正常。

3.1.5　比较运算符

比较运算符用于判断两个对象是否相等或者二者之间的相互关系。例如，开发人员可

使用表3-1中的运算符判断字符串“abc”与“def”是否相等。
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One thing to note from this listing is that we are using an alternate form to declare our
function by defining variables that will hold the functions and then assigning anonymous
functions to them.We can create a instance of Car and start it by executing the following:

myCar = new Car();
myCar.start();

The key difference from before is that instead of executing the function directly, we are
requesting to have an instance, or copy, of it stored into the global variable myCar.This
allows us to call member functions on the object.Another new concept is assigning vari-
ables using the var keyword. Using var is generally optional, but it does affect variable
scope.A variable’s scope determines the visibility, and as a result, the value held in it. Let’s
say that outside of the Car function we had a variable named self declared using the fol-
lowing code:

self = "me"

The self variable with the value "me" is declared with a global scope and is viewable
anywhere; however, the self that Car uses is only visible to functions inside Car.The
object that the this keyword points to can change based on where it is called from.
Using a local self variable gives us assurance that the calls within the object will func-
tion properly.

Comparison Operators
Comparison operators test whether two objects are equal or their relative value. For
example, we could use the operators shown in Table 3-1 to test whether the String "abc"
is equal to "def" by executing

"abc" == "def"

The result would be false.

Table 3-1 Comparison Operators

Operator Description

! Reverses the result of a logic operator, making a true value false and vice versa.

&& Both sides of the expression must resolve to true in order for true to be returned.

|| If either side of the expression resolves to true, then true will be returned.

==, === Returns true if the two objects are equal. == attempts to forcefully convert both
objects into the same type and then compares them. === requires that the objects
be the same type.

执行以上代码结果为false。

表3-1　比较运算符

运　算　符 说　　明

! 对对象进行逻辑反转，例如将true转换为false，或者将正转换为负

&& 表达式两边均为true，则运算返回结果为true

|| 如果表达式一边为true，则运算返回结果为true

==,  === 　如果两个对象相等，那么返回true。使用==时，将先试图强制将两个对象转换为同一类型，
然后再进行比较。使用===时，则要求两个对象是相同类型

!=,  !== 　如果两个对象不相等，则返回true。使用!=时，将先试图强制将两个对象转换为同一类型，
然后再进行比较。使用!==时，则要求两个对象是相同类型

< 如果右边的对象值大于左边的对象值，则返回true　

> 如果右边的对象值小于左边的对象值，则返回true

<= 如果右边的对象值大于或者等于左边的对象值，则返回true

在对于非数值类型使用比较运算符时有一些特别注意之处：

• true 可看做 1，比看做 0 的 false 大。

• 根据字典中字符的顺序判断是否一个字符串比另一个字符串小。

• 进行数组比较时，需要比较索引以及数组中所有的值。

• undefined == null，返回 true，但是 undefined === null 则返回 false。因为 undefined

和 null 是两种不同的类型。
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多数情况下，对非字符串、数字或者布尔型对象使用==、===、!=和!===运算符，可

能会得到意外的结果。因此，为了判断地址（是否两个对象指向同一个实例）是否相同，

开发人员将需要自行编写函数实现。

3.2　条件和循环语句

比较运算符和表达式向开发人员提供了比较对象的方法，而条件和循环语句则提供了

执行代码的方式。下面首先介绍if-else语句，其在执行过程中将进行多次比较运算。代码

清单3-4展示了一些使用if语句的代码。

代码清单3-4　if-else语句
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Here are several peculiarities when testing things that aren’t numbers:

n True, often evaluated to 1, is always greater than false, which evaluates to 0.
n A String is less than another String if it occurs lexicographically before it in the

dictionary.
n Comparisons on Arrays compare the indexes of both arrays, and all values must sat-

isfy the condition.
n Undefined == null returns true, but undefined === null returns false because unde-

fined and null are two different types.

In most cases, using ==, ===, !=, and !=== for types that aren’t Strings, Numbers, or
Booleans will yield unexpected results, so if we need to test identity (which is whether
the two objects point to the same instance) or equality, we’ll write our own explicit
equals function.

Conditional Loops and Statements
Comparison operators and expressions give us a means to compare objects, and condi-
tional loops and statements give us a way to use that information to execute code.The
first we’ll cover is the if-else statement, which allows us to make a set of comparisons,
one by one. Listing 3-4 shows a couple if statements in practice.

Listing 3-4 if-else Statements

if (name == "John") {
if (age < 18)
console.log("Age is less than 18");

else if (age < 35)
console.log("Age is somewhere between 18 and 35");

else console.log("Age is greater than 35");
} else {

console.log("User is not named John");
}

Table 3-1 Comparison Operators

Operator Description

!=, !== Returns true if the two objects are not equal. != attempts to forcefully convert
both objects into the same type and then compares them. !== requires that the
objects be the same type.

< Returns true if the object on the right is greater than that on the left.

> Returns true if the object on the right is less than that on the left.

<= Returns true if the object on the right is greater or equal to that on the left.

在以上代码中，首先判断存储在变量name中的值是否等于John。如果不是，那么在控

制台输出有关消息。如果变量name中的值等于John，则执行一系列的比较运算，直到表达

式的值为true，从而最终确定年龄age变量的范围。当if语句比较运算结果为false，才能执

行对应的else语句。switch-case语句可看做if语句的变形，可判断单个变量的值是否等于某

个给定的值。开发人员可使用一组if语句实现同样的功能，但是使用switch-case语句更加简

洁一些。代码清单3-5列出了常见的switch-case语句格式。

代码清单3-5　常见的switch-case语句形式
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In the listing, we first check to see if the value stored in the variable name is equal to
John. If not, an appropriate message is printed to the console. If the variable name is equal
to John, we execute a series of comparisons to determine the age range, preemptively
stopping when the expression evaluates to true. Each subsequent else only executes if
the preceding if statement has failed.This switch-case statement is a fancier type of if
statement that checks the value of a single variable for equality with a range of values.We
could use a bunch of if statements to do the same thing, but switch-case is more con-
cise. Listing 3-5 shows the general form of a switch-case statement.

Listing 3-5 General Form of a switch-case Statement

switch (<expression>) {
case value1:

codeToExecute1();
break;

case value2:
codeToExecute2();
break;

default:
codeToExecute3();
break;

}

The values listed in the case statements can be strings, numbers, or Booleans.The break
keyword prevents subsequent case statements from being evaluated and prevents their
code from being executed. default provides the code to execute when the expression
doesn’t match any case.

Controlling Program Flow with Loops
Eventually we will need to run blocks of code over and over again.Although copying and
pasting the code blocks over and over again does work, it becomes fairly messy when you
have to change that code.And it looks very amateurish. Loops allow you to run specific
blocks of code given some pre- or post-conditions.

while Loops
while loops run a specific block of code until some expression is no longer true. For
example, we could create the variable count with an initial value of 0, printing the count
to the console and incrementing count until it is equal to 10. Listing 3-6 shows the code
for that while loop.

Listing 3-6 Sample while Loop

var count = 0;
while (count < 10) {

console.log("The count is now:"+count);



第3章　JavaScript概述  35　

case语句中列举的值可以是string、number或者boolean类型。关键字break避免了执行

后面的case语句。当没有任何case语句与表达式expression匹配时，则执行default语句部分

定义的代码。

3.2.1　使用循环控制程序流

最终，程序将执行的是一个又一个的代码块。虽然复制和粘贴代码块也能够让程序执

行起来，但是当需要修改代码时，情况则变得相当麻烦，并且所编写代码显得非常业余。

根据前后逻辑，开发人员可使用循环语句执行特定的代码块。

1.while循环

当某个表达式不为true之前，都将执行while循环语句中的特定代码块。例如，首先创

建一个初始值为0的变量count，然后将count打印输出到控制台，并每次都使count值加1直

到count的值等于10。代码清单3-6给出了该while循环语句代码。

代码清单3-6　while循环语句示例
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In the listing, we first check to see if the value stored in the variable name is equal to
John. If not, an appropriate message is printed to the console. If the variable name is equal
to John, we execute a series of comparisons to determine the age range, preemptively
stopping when the expression evaluates to true. Each subsequent else only executes if
the preceding if statement has failed.This switch-case statement is a fancier type of if
statement that checks the value of a single variable for equality with a range of values.We
could use a bunch of if statements to do the same thing, but switch-case is more con-
cise. Listing 3-5 shows the general form of a switch-case statement.

Listing 3-5 General Form of a switch-case Statement

switch (<expression>) {
case value1:

codeToExecute1();
break;

case value2:
codeToExecute2();
break;

default:
codeToExecute3();
break;

}

The values listed in the case statements can be strings, numbers, or Booleans.The break
keyword prevents subsequent case statements from being evaluated and prevents their
code from being executed. default provides the code to execute when the expression
doesn’t match any case.

Controlling Program Flow with Loops
Eventually we will need to run blocks of code over and over again.Although copying and
pasting the code blocks over and over again does work, it becomes fairly messy when you
have to change that code.And it looks very amateurish. Loops allow you to run specific
blocks of code given some pre- or post-conditions.

while Loops
while loops run a specific block of code until some expression is no longer true. For
example, we could create the variable count with an initial value of 0, printing the count
to the console and incrementing count until it is equal to 10. Listing 3-6 shows the code
for that while loop.

Listing 3-6 Sample while Loop

var count = 0;
while (count < 10) {

console.log("The count is now:"+count);
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count++;
}

It is useful to note that if the condition tested by the while loop evaluates to false on the
first attempt, the code block never runs.The do-while loop, on the other hand, is a vari-
ant of the traditional while loop that ensures the code block executes at least once.
Listing 3-7 shows a do-while loop that executes exactly once due to a nonsense compar-
ison.As opposed to starting the expression with the while keyword and expression to
evaluate, we start with the do keyword and the while clause comes at the end.

Listing 3-7 Sample do-while Loop

do {
console.log ("This loop executes only once.");

} while (1 != 1);

for Loops
while and do-while loops allow us to test a single condition. for loops give us a way to
control the flow a bit more. JavaScript for loops mirror the form of Java for loops, start-
ing with the for keyword followed by initialization expression(s), test condition(s), and
the looping interval. Listing 3-8 shows the while loop shown in Listing 3-7 adapted to a
for loop.

Listing 3-8 Sample for Loop

for (var count = 0; count < 10; count++) {
console.log("The count is now:"+count);

}

Each of the expressions in the for loop are optional.We could break out the initialization
expression as we did in the while loop, increment the count in the code block, or omit
all three to create an infinite loop. Listing 3-9 shows these variants in code.

Listing 3-9 More for Loops

/* Loop 1 */
var count = 0;
for ( ; count<10; ) {

console.log("The count is now:"+count);
count++;

}
/* Loop 2 */
for ( ; ; ) {

/* For demonstration purposes only, don’t ever do this. */
}

需要注意的是，如果首次计算的条件判断结果为false，则不执行while代码块中的语

句。而另一个循环语句do-while则是传统while循环的变形，其确保至少执行一次代码块。

由于编写了一个明显为false的表达式，因此代码清单3-7中列举的do-while循环语句仅

执行一次。与while循环语句中首先计算表达式的值不同，其使用关键字do作为起始，而

while语句放在最后。

代码清单3-7　do-while循环语句示例
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count++;
}

It is useful to note that if the condition tested by the while loop evaluates to false on the
first attempt, the code block never runs.The do-while loop, on the other hand, is a vari-
ant of the traditional while loop that ensures the code block executes at least once.
Listing 3-7 shows a do-while loop that executes exactly once due to a nonsense compar-
ison.As opposed to starting the expression with the while keyword and expression to
evaluate, we start with the do keyword and the while clause comes at the end.

Listing 3-7 Sample do-while Loop

do {
console.log ("This loop executes only once.");

} while (1 != 1);

for Loops
while and do-while loops allow us to test a single condition. for loops give us a way to
control the flow a bit more. JavaScript for loops mirror the form of Java for loops, start-
ing with the for keyword followed by initialization expression(s), test condition(s), and
the looping interval. Listing 3-8 shows the while loop shown in Listing 3-7 adapted to a
for loop.

Listing 3-8 Sample for Loop

for (var count = 0; count < 10; count++) {
console.log("The count is now:"+count);

}

Each of the expressions in the for loop are optional.We could break out the initialization
expression as we did in the while loop, increment the count in the code block, or omit
all three to create an infinite loop. Listing 3-9 shows these variants in code.

Listing 3-9 More for Loops

/* Loop 1 */
var count = 0;
for ( ; count<10; ) {

console.log("The count is now:"+count);
count++;

}
/* Loop 2 */
for ( ; ; ) {

/* For demonstration purposes only, don’t ever do this. */
}

2.for循环

在while和do-while循环中测试判断的是单个条件表达式。for循环则提供了一种更灵活

的控制程序流的方式。JavaScript中的for循环语句格式与Java中的for循环语句格式相同，

使用关键字for起始，紧接着是初始表达式，测试条件表达式和循环步进表达式。下面的代



　36　　HTML5 游戏开发实践指南　

码清单3-8使用for循环语句实现了与代码清单3-6中while循环语句相同的功能。

代码清单3-8　for循环语句示例
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count++;
}

It is useful to note that if the condition tested by the while loop evaluates to false on the
first attempt, the code block never runs.The do-while loop, on the other hand, is a vari-
ant of the traditional while loop that ensures the code block executes at least once.
Listing 3-7 shows a do-while loop that executes exactly once due to a nonsense compar-
ison.As opposed to starting the expression with the while keyword and expression to
evaluate, we start with the do keyword and the while clause comes at the end.

Listing 3-7 Sample do-while Loop

do {
console.log ("This loop executes only once.");

} while (1 != 1);

for Loops
while and do-while loops allow us to test a single condition. for loops give us a way to
control the flow a bit more. JavaScript for loops mirror the form of Java for loops, start-
ing with the for keyword followed by initialization expression(s), test condition(s), and
the looping interval. Listing 3-8 shows the while loop shown in Listing 3-7 adapted to a
for loop.

Listing 3-8 Sample for Loop

for (var count = 0; count < 10; count++) {
console.log("The count is now:"+count);

}

Each of the expressions in the for loop are optional.We could break out the initialization
expression as we did in the while loop, increment the count in the code block, or omit
all three to create an infinite loop. Listing 3-9 shows these variants in code.

Listing 3-9 More for Loops

/* Loop 1 */
var count = 0;
for ( ; count<10; ) {

console.log("The count is now:"+count);
count++;

}
/* Loop 2 */
for ( ; ; ) {

/* For demonstration purposes only, don’t ever do this. */
}

for循环中的每个表达式都是可选的。开发人员可如同while循环语句那样，不对表达式

进行初始化，例如，在实现代码中设置步进表达式，或者省略所有3个表达式而创建一个无

限循环。代码清单3-9显示了这种变形之后的代码。

代码清单3-9　其他for循环语句示例
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count++;
}

It is useful to note that if the condition tested by the while loop evaluates to false on the
first attempt, the code block never runs.The do-while loop, on the other hand, is a vari-
ant of the traditional while loop that ensures the code block executes at least once.
Listing 3-7 shows a do-while loop that executes exactly once due to a nonsense compar-
ison.As opposed to starting the expression with the while keyword and expression to
evaluate, we start with the do keyword and the while clause comes at the end.

Listing 3-7 Sample do-while Loop

do {
console.log ("This loop executes only once.");

} while (1 != 1);

for Loops
while and do-while loops allow us to test a single condition. for loops give us a way to
control the flow a bit more. JavaScript for loops mirror the form of Java for loops, start-
ing with the for keyword followed by initialization expression(s), test condition(s), and
the looping interval. Listing 3-8 shows the while loop shown in Listing 3-7 adapted to a
for loop.

Listing 3-8 Sample for Loop

for (var count = 0; count < 10; count++) {
console.log("The count is now:"+count);

}

Each of the expressions in the for loop are optional.We could break out the initialization
expression as we did in the while loop, increment the count in the code block, or omit
all three to create an infinite loop. Listing 3-9 shows these variants in code.

Listing 3-9 More for Loops

/* Loop 1 */
var count = 0;
for ( ; count<10; ) {

console.log("The count is now:"+count);
count++;

}
/* Loop 2 */
for ( ; ; ) {

/* For demonstration purposes only, don’t ever do this. */
}

3.2.2　使用setTimeout和setInterval函数实现延迟执行

JavaScript实际使用单线程执行代码，这种机制影响着该语言的设计思路。读者将在本章

后文了解到各种库使用事件来提示应用程序发生的值得注意的事项。为了适应这种单线程机

制，JavaScript使用setTimeout函数执行一些将在未来某个时间需要的代码。代码清单3-10实

现1000毫秒后在控制台打印输出当前日期和时间功能。

代码清单3-10　setTimeout函数示例
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Delayed Execution with setTimeout and setInterval
The fact that JavaScript runs in a single thread drives many design choices in the lan-
guage.You’ll see later in this chapter how various libraries use events to notify applica-
tions that something notable has happened.Another means to accommodate this
single-threadedness is to use the setTimeout function to kick off some arbitrary code
sometime in the future. Listing 3-10 shows the code to print the current date and time to
the console after a 1,000 milliseconds.

Listing 3-10 Example of setTimeout

setTimeout(function() {
console.log(new Date());
}, 1000

);

setTimeout executes once and it’s done. If we need to repeatedly run the same code over
and over again, we can have each setTimeout create a new setTimeout. However, a
more concise way would be to use setInterval. Besides using setInterval in place of
setTimeout, the method calls are identical. setInterval will attempt to run the code
every X milliseconds. JavaScript will make its best effort to honor the requests to execute
code.The code within setInterval needs to perform reasonably well. Long-running
tasks set to a short interval could delay execution of subsequent iterations until the first
one is done. clearTimeout and clearInterval cancel the next execution of
setTimeout and setInterval, respectively.They do not affect the code that might be
currently running.

Creating Complex Objects with Inheritance and
Polymorphism
As mentioned earlier in the chapter, JavaScript uses functions to expose the concept of
object-oriented programming language classes.Another set of features for programming
languages that use classes includes the ability to create classes that derive properties and
functions from other classes and the ability for objects of multiple classes to respond to
the same method signatures.These features are known as inheritance and poly-
morphism.

The easy way to decipher inheritance is the “is-a” relationship. Continuing our exam-
ple from earlier in the chapter, a Toyota is a (inherits from) car. JavaScript adds properties
or functions to objects using the dot syntax. Using the prototype keyword, we can mod-
ify all instances of a particular type. Listing 3-11 shows the declaration of two classes: Car
and Toyota.After declaring the Car object, we next assign its prototype (its functions and
properties) to Toyota. Next, the constructor for the Toyota type is created and overrides
the versions provided by Car. If we call go on a Toyota object, it uses the Toyota version

执行一次setTimeout函数则实现一次其具体功能。如果需要一遍又一遍地重复执行相同

代码，那么开发人员可能需要不断的使用setTimeout函数。然而，还有一种更为简洁的方

法是使用setInterval函数。使用setInterval函数替代setTimeout函数时，二者的使用方法是相

同的。每经过X毫秒，则执行一次setInterval函数代码。JavaScript将重点优先考虑其执行代

码的请求。setInterval函数中的代码也需要合理执行。如果对于长时间执行的任务设置短暂
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的时间间隔，那么在第一次执行完成之前，可能会由于执行不断的迭代造成延迟。clearT-clearT-

imeout和clearInterval函数分别用于取消接下来执行的setTimeout和setInterval函数。二者并

不影响当前正在执行的相关代码。

3.3　使用继承和多态创建复杂对象

如前文所述，JavaScript使用函数来展现面向对象编程语言中类的概念。还有一些其他

的编程语言特性，例如可创建和使用继承自其他类的属性和方法的类，能够在多个类的对

象中调用相同签名的方法。这些功能特性称为继承和多态。

另外，简单的方法是将继承理解为一种“is-a”关系。继续本章前文的示例，下面构建

一个继承来自 Car 类的 Totota 函数对象。首先，使用 JavaScript 语言中的点语法为 Car 对

象添加一些属性和函数。然后，使用关键字 prototype 修改实例对象。如代码清单 3-11 所

示，其中声明了两个类 ：Car 和 Toyota。在声明 Car 类后，开发人员设置了 Toyota 对象

的原型 prototype（包括属性和函数）。然后，创建 Toyota 对象的结构 constructor，并重写

Car 类原本的属性和函数内容。如果在调用 Toyota 对象中的 go 函数，那么将执行 Toyota

对象中的 go 函数，而非 Car 对象中的 go 函数。这就是多态特性。只要创建扩展自 Car 类

的对象，开发人员必须确保为基础类型中的属性和函数设置相关内容。正如后面几行代码

所示，开发人员可使用关键字 instanceof 来确定对象所隶属的类。例如，检测 Toyota 对象

是否为 Car 类，运算结果为 true。

代码清单3-11　JavaScript继承示例
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instead of the one from Car.That is polymorphism at work.As long as the object extends
from Car, we can be guaranteed that functions and properties created in the base type will
have some sort of value.As shown in the last few lines of the listing, we can use the key-
word instanceof to determine what type of object we have. Given the code we wrote, it
will evaluate to true when checked against Car and Toyota.

Listing 3-11 JavaScript Inheritance

function Car() {
var self = this;
self.type = "Car"
self.go = function() {

console.log("Going...");
};

};
Toyota = function() {};
Toyota.prototype = new Car();
Toyota.prototype.constructor = function() {

var self = this;
self.type = "Toyota";
self.go = function() {

console.log("A Toyota car is going...");
}

};
Toyota.prototype.isJapaneseCar = true;

var t = new Toyota();
console.log(t instanceof Toyota);
console.log(t instanceof Car);

Making Inheritance Easier with the Prototype Library
Prototype (www.prototypejs.org) is a library for JavaScript that makes object-oriented
programming a little bit easier.The inheritance and polymorphism support it provides
isn’t all that much different from what you have learned by using the prototype keyword
directly. Prototype does give us a more concise and readable way of doing inheritance.
Using the Class object and its function create is the principal way we will interact with
Prototype. Listing 3-12 revises our inheritance example for use with Prototype.The ini-
tialize function is where we put any setup code we would like to execute when the
object is instantiated. Even if it will be empty, we must specify one in our classes.When
we create the Toyota class, we add an extra parameter to the function signature to indi-
cate the class from which the child will inherit.
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instead of the one from Car.That is polymorphism at work.As long as the object extends
from Car, we can be guaranteed that functions and properties created in the base type will
have some sort of value.As shown in the last few lines of the listing, we can use the key-
word instanceof to determine what type of object we have. Given the code we wrote, it
will evaluate to true when checked against Car and Toyota.

Listing 3-11 JavaScript Inheritance

function Car() {
var self = this;
self.type = "Car"
self.go = function() {

console.log("Going...");
};

};
Toyota = function() {};
Toyota.prototype = new Car();
Toyota.prototype.constructor = function() {

var self = this;
self.type = "Toyota";
self.go = function() {

console.log("A Toyota car is going...");
}

};
Toyota.prototype.isJapaneseCar = true;

var t = new Toyota();
console.log(t instanceof Toyota);
console.log(t instanceof Car);

Making Inheritance Easier with the Prototype Library
Prototype (www.prototypejs.org) is a library for JavaScript that makes object-oriented
programming a little bit easier.The inheritance and polymorphism support it provides
isn’t all that much different from what you have learned by using the prototype keyword
directly. Prototype does give us a more concise and readable way of doing inheritance.
Using the Class object and its function create is the principal way we will interact with
Prototype. Listing 3-12 revises our inheritance example for use with Prototype.The ini-
tialize function is where we put any setup code we would like to execute when the
object is instantiated. Even if it will be empty, we must specify one in our classes.When
we create the Toyota class, we add an extra parameter to the function signature to indi-
cate the class from which the child will inherit.

使用Prototype库实现继承

Prototype（www.prototypejs.org）是一个JavaScript库，可以使面向对象编程更加容易

一些。该库支持继承和多态，但使用方法与已经讲解的直接使用关键字prototype不同。在

实现继承特性时，使用Prototype库编码可使得代码更加简洁和易读。使用Prototype库时，

主要用到了Class对象及其create函数。如代码清单3-12所示，其使用Prototype库改写了前

面的继承示例。当对象实例化时，在initialize函数中写入将要执行的代码。即使将要执行

的代码为空，也必须在类中设置相关的代码。当创建Toyota类时，需要向create函数添加一

个额外参数，从而表示出该类与父类之间的继承关系。

代码清单3-12　使用Prototype库实现继承
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Listing 3-12 Inheritance with Prototype

var Car = Class.create({
initialize: function() {

this.type = "Car";
},
go: function() {

console.log("Going...");
}

});
var Toyota = Class.create(Car, {
initialize: function() {

this.type = "Toyota";
this.isJapaneseCar = true;

},
go: function() {

console.log("A Toyota car is going...");
}

});

In neither our raw prototype nor the more spiffy Prototype version can we call the
function in the parent that we overloaded in the child.That’s because when you modify
the prototype, you don’t keep a copy of what it used to point to.Although sometimes it
might be useful to totally handle the inputs and outputs in the child layer, there are occa-
sions when you might want a parent class to handle some basic common data before
sending the rest to the specific child class to finish up. In object-oriented programming
languages such as Java and C#, you would use an object named super or base to refer-
ence the parent class. In those languages, the reference to the parent class is transparently
created for you, and you can use it without any modifications to function signatures. In
Prototype, however, for any function that we want to call the parent class, we need to add
$super to the beginning of its parameter list.Thankfully, this doesn’t change how the
function is called by your code. One key change that should be noted is that unlike in the
languages that get this capability for free, the $super object is a link to the parent func-
tion and not the parent object.A child’s go function can only call the parent’s go function
explicitly; all other parent functions are hidden if they are overloaded. Listing 3-13 shows
how we would modify our Toyota class to call the go function of Car before calling its
own. Executing the go function on the Toyota class will print “Going...” and then “A
Toyota car is going...” to the console.

Listing 3-13 Calling a super Function with Prototype

var Toyota = Class.create(Car, {
initialize: function() {

this.type = "Toyota";
this.isJapaneseCar = true;

既不使用内置的关键字prototype，也不使用更为简洁的Prototype库，开发人员仍然

可以通过在子类中重写的方式来调用父类中的函数。原因在于，当开发人员修改原型

prototype（包括属性和函数）时，并未保存所引用对象的副本。虽然有时候在子类中整体

处理输入和输出比较有用，但是在某些情况下，例如当需要使用父类来处理一些基本通用

数据时，则首先要在相关子类中完成其余的任务。在面向对象语言中，例如Java和C#，开

发人员可使用名为super或者base的对象来引用父类。在这些语言中，默认创建了对于父

类的引用。开发人员不用修改函数签名即可使用对父类的引用。然而，当使用Prototype库

调用任何父类函数时，开发人员都必须在参数列表的开始处添加$super。幸运的是，这并
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没有改变对于函数的调用方式。需要注意的重要变化是，与其他语言不同，这种方式不耗

费资源，$super对象是与父函数关联，而不是与父对象关联。子对象的go函数仅能够显式

调用父对象的go函数，如果是其他重载的父函数，那么是隐式调用。代码清单3-13改写了

Toyoto类，其在调用Toyota类的go函数之前调用了Car类的go函数。执行Toyota类的go函

数，将首先在控制台中打印输出“Going...”，然后输入“A Toyota car is going...”。

代码清单3-13　使用Prototype库调用super函数
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Listing 3-12 Inheritance with Prototype

var Car = Class.create({
initialize: function() {

this.type = "Car";
},
go: function() {

console.log("Going...");
}

});
var Toyota = Class.create(Car, {
initialize: function() {

this.type = "Toyota";
this.isJapaneseCar = true;

},
go: function() {

console.log("A Toyota car is going...");
}

});

In neither our raw prototype nor the more spiffy Prototype version can we call the
function in the parent that we overloaded in the child.That’s because when you modify
the prototype, you don’t keep a copy of what it used to point to.Although sometimes it
might be useful to totally handle the inputs and outputs in the child layer, there are occa-
sions when you might want a parent class to handle some basic common data before
sending the rest to the specific child class to finish up. In object-oriented programming
languages such as Java and C#, you would use an object named super or base to refer-
ence the parent class. In those languages, the reference to the parent class is transparently
created for you, and you can use it without any modifications to function signatures. In
Prototype, however, for any function that we want to call the parent class, we need to add
$super to the beginning of its parameter list.Thankfully, this doesn’t change how the
function is called by your code. One key change that should be noted is that unlike in the
languages that get this capability for free, the $super object is a link to the parent func-
tion and not the parent object.A child’s go function can only call the parent’s go function
explicitly; all other parent functions are hidden if they are overloaded. Listing 3-13 shows
how we would modify our Toyota class to call the go function of Car before calling its
own. Executing the go function on the Toyota class will print “Going...” and then “A
Toyota car is going...” to the console.

Listing 3-13 Calling a super Function with Prototype

var Toyota = Class.create(Car, {
initialize: function() {

this.type = "Toyota";
this.isJapaneseCar = true;
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},
go: function($super) {

$super();
console.log("A Toyota car is going...");

}
});

Learning JQuery
An important utility in your JavaScript toolset is JQuery (http://jquery.com/) and its
variants.That’s not to say that a comparable JavaScript framework won’t serve our needs,
but JQuery boasts a very active development community with a multitude of plugins,
some of which, as you will see in Chapter 10,“Developing Mobile Games,” are targeted
toward mobile development. It is also widely recognized as the most popular JavaScript
framework. JQuery uses a global object, $, that exposes functions to inspect and alter the
Document Object Model (DOM), handle events, and process AJAX requests.There is
even a plugin that exposes a 2D game engine called gameQuery (http://gamequery.
onaluf.org/).

One of the most important functions you will learn in JQuery is the ready function,
which delays execution of the enclosed JavaScript until the document is fully loaded.
Listing 3-14 shows the code to print “Hello World!” to the console when the document
has finished loading.The ready function ensures that we don’t try to reference any DOM
elements before they are instantiated.

Listing 3-14 JQuery ready Function

<html>
<head>

<script type="text/javascript">
$(document).ready(function () {

console.log ("Hello World!");
});

</script>
</head>
<body></body>

</html>

3.4　JQuery简介

JavaScript 工具集中一个重要的工具是 JQuery（http://jquery.com/）及其扩展。这并不

是说，JavaScript 的其他框架无法满足开发人员的需求，而是 JQuery 有一个非常活跃的开

发社区支持。该社区提供了各种插件，例如部分插件是面向移动开发的，这将在第 10 章有

所涉及。JQuery 是目前公认的最流行的 JavaScript 框架。JQuery 中使用了一个全局对象 $，

其可访问和修改文档对象模型（Document Object Model，DOM）、处理事件、处理 AJAX

请求等。甚至还有一个名为 gameQuery 的插件（http://gamequery.onaluf.org/），它是一个

2D 游戏引擎。

学习JQuery时，其中一个很重要的函数是ready。在页面文档完全加载完毕之前，将执

行ready函数内包含的JavaScript代码。如代码清单3-14所示，在文档加载完毕后，实现在控

制台中打印输出“Hello World!”。在实例化DOM元素之前，开发人员不能在ready函数中

引用任何DOM元素。

代码清单3-14　JQuery的ready函数
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},
go: function($super) {

$super();
console.log("A Toyota car is going...");

}
});

Learning JQuery
An important utility in your JavaScript toolset is JQuery (http://jquery.com/) and its
variants.That’s not to say that a comparable JavaScript framework won’t serve our needs,
but JQuery boasts a very active development community with a multitude of plugins,
some of which, as you will see in Chapter 10,“Developing Mobile Games,” are targeted
toward mobile development. It is also widely recognized as the most popular JavaScript
framework. JQuery uses a global object, $, that exposes functions to inspect and alter the
Document Object Model (DOM), handle events, and process AJAX requests.There is
even a plugin that exposes a 2D game engine called gameQuery (http://gamequery.
onaluf.org/).

One of the most important functions you will learn in JQuery is the ready function,
which delays execution of the enclosed JavaScript until the document is fully loaded.
Listing 3-14 shows the code to print “Hello World!” to the console when the document
has finished loading.The ready function ensures that we don’t try to reference any DOM
elements before they are instantiated.

Listing 3-14 JQuery ready Function

<html>
<head>

<script type="text/javascript">
$(document).ready(function () {

console.log ("Hello World!");
});

</script>
</head>
<body></body>

</html>
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},
go: function($super) {

$super();
console.log("A Toyota car is going...");

}
});

Learning JQuery
An important utility in your JavaScript toolset is JQuery (http://jquery.com/) and its
variants.That’s not to say that a comparable JavaScript framework won’t serve our needs,
but JQuery boasts a very active development community with a multitude of plugins,
some of which, as you will see in Chapter 10,“Developing Mobile Games,” are targeted
toward mobile development. It is also widely recognized as the most popular JavaScript
framework. JQuery uses a global object, $, that exposes functions to inspect and alter the
Document Object Model (DOM), handle events, and process AJAX requests.There is
even a plugin that exposes a 2D game engine called gameQuery (http://gamequery.
onaluf.org/).

One of the most important functions you will learn in JQuery is the ready function,
which delays execution of the enclosed JavaScript until the document is fully loaded.
Listing 3-14 shows the code to print “Hello World!” to the console when the document
has finished loading.The ready function ensures that we don’t try to reference any DOM
elements before they are instantiated.

Listing 3-14 JQuery ready Function

<html>
<head>

<script type="text/javascript">
$(document).ready(function () {

console.log ("Hello World!");
});

</script>
</head>
<body></body>

</html>

3.4.1　使用选择器操作DOM元素

在 JQuery 中，另外一个重要概念是选择器（selector）。选择器为开发人员提供了一

种通过命令深入对象树获取对象的方法，例如，获取对象中所有的 <a> 标签，或者获取

<div> 标签中表格内部的第三个 <td> 元素。选择器语法在 JQuery 特定语法的基础上结合

了 CSS 和 XPath（一种查询 XML 文档的语法）的语法。表 3-2 列举了一些常见的选择器。

表3-2　一些常见的JQuery选择器

选　择　器 说　　明

#id 根据特定ID返回元素

element 返回所有给定类型的元素

.class 返回所有的具有给定CSS class属性的元素

[attribute="value"] 返回所有与特定属性值匹配的元素

:eq(n) 返回给定元素集中特定索引值的元素（索引值以0为起始值）

:even 返回给定元素集中索引值为偶数的元素 

:odd 返回给定元素集中索引值为奇数的元素

parent descendants 返回父元素或者选择器的子元素

parent > child 返回父元素或者选择器的一级子元素

selector1,selector2, selector3 返回所有给定选择器匹配到的结果列表

JQuery允许进行选择器链接。例如，通过执行选择器，获取div元素中 id属性值为

“header”的元素。选择器可写为：

ptg6899256

42 Chapter 3 Learning JavaScript

Manipulating the DOM with Selectors
Another important concept of JQuery is selectors. Selectors give us a way to reach deep
into the object graph with commands as simple as retrieving all the anchor tags in a doc-
ument or as complex as retrieving the third td element inside a table that is inside a div.
The selector syntax melds those of CSS and XPath (a language for querying XML docu-
ments) with some JQuery-specific syntax.Table 3-2 shows some common selectors.

Selectors can be chained together, so we could find the div element with the id
“header” by executing the selector for an element and then the selector for an attribute:

$("div[id='header']")

Alternatively, we could simply execute the following:

$(#header)

After we have an element or set of elements returned by a selector, we can manipulate
them in several ways, including but not limited to the following:

n Adding, removing, or modifying CSS styles and attributes
n Adding or removing child elements
n Adding animated transitions and effects

Table 3-2 Some Common JQuery Selectors

Selector Description

#id Returns the element that matches the given ID

element Returns all elements of the given type

.class Returns all elements that have the CSS class applied to
them

[attribute="value"] Returns all elements that have a matching attribute value.

:eq(n) Returns the element in the set that equals index n (zero-
indexed)

:even Returns even-numbered elements in the given set

:odd Returns odd-numbered elements in the given set

parent descendants Returns the descendents of the parent element or selector

parent > child Returns only the first-level children of the parent element or
selector

selector1,selector2,
selector3

Returns a combined list of the results from all the given
selectors

另外，开发人员可使用如下的简化代码：
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在通过选择器获取了单个元素或者元素集之后，开发人员可通过一些方法来操作这些

元素，具体包括但不限于以下方式：

• 添加、移动或者修改 CSS 样式及属性。

• 添加或者移除子元素。

• 添加动态过渡和效果。
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3.4.2　JQuery事件

与焦急的等待事情的发生不同，JavaScript使用事件来提示事情的变化情况。当没有

事件需要处理时，那么释放应用程序以完成其他的工作，而不需要浪费时间来不断地检测

输入数据。这是一种“不要呼唤我们，我们会叫你”的模式。由于开发人员通常不可能判

断何时，何地发生事情，因此这种方式将函数与事件变化绑定起来，当事件发生时，则调

用相关函数。JQuery提供了一个常用的bind函数。该函数可将任何事件类型与一些特定的

函数实现绑定。常用的事件类型如单击（click）、双击（dbclick）、按下按键（keyup）

等。代码清单3-15中列举了两个实现相同功能的方法，二者都为id为“menuBar”的元素绑

定了单击（click）事件处理程序。该程序将显示如下HTML代码：
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JQuery Events
Instead of busily waiting for something to happen, JavaScript uses events to notify us of
changes.This frees up the application to do other things while there are no events to
process and to not lose cycles constantly checking for input. It’s more of a “don’t call us,
we’ll call you” model. Because you can’t usually predict where or when these events will
be fired, the way to be notified of changes is to bind, or attach, a function to be called
whenever the event is fired. JQuery has a generalized bind function that can generically
handle any event type and a set of specific functions for common event types such as
click, double-click, key up, and so on. Listing 3-15 shows two equivalent methods of
binding (or attaching) a click handler to an element with the id “menuBar,” which
might be represented in HTML code as follows:

<div id="menuBar>/* Stuff here */</div>

We will revisit this concept in Chapter 10.

Listing 3-15 Examples of JQuery Event Binding

/* Method 1 */
$("#menuBar").bind("click", function() {

console.log("Clicked on menu bar.");
});
/* Method 2 */
$("#menuBar").click(function() {

console.log("Clicked on menu bar.");
});

AJAX with JQuery
Eventually every web application is going to need to retrieve assets of some sort that
don’t reside on the local server.AJAX (Asynchronous JavaScript and XML) allows you to
send a request for a document and be notified when the data has been fully retrieved or
sent.As was the case with browser events, JQuery has several different forms. For the sake
of simplicity, we will assume that there isn’t a need for any advanced features such as
authentication, headers, and cross-domain requirements. JQuery’s API provides options
for AJAX requests that rival full-blown server-side frameworks and languages. Listing 3-
16 shows a generalized method to execute an AJAX request. In it, we pass off a map of
key/value pairs to the ajax function indicating the specifics of our AJAX request.There
are shortcut methods for common GET (get) and POST (post) as well as for retrieving
data as JSON (getJSON) or as a script (getScript). JQuery also fires events for the differ-
ent portions of the AJAX request life cycle.

读者可在第10章中了解这些内容。

代码清单3-15　JQuery事件绑定示例
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are shortcut methods for common GET (get) and POST (post) as well as for retrieving
data as JSON (getJSON) or as a script (getScript). JQuery also fires events for the differ-
ent portions of the AJAX request life cycle.

3.4.3　JQuery中的AJAX

最终，每个Web应用程序都需要获取非本地服务器上的各种资源。AJAX（Asynchro-Asynchro-

nous JavaScript and XML，异步JavaScript和XML）允许开发人员向文档发送一个请求，

同时，当完成了数据获取或者发送时得到提示。本来这种情况的处理要用到浏览器事件，

但是JQuery提供了不同的处理方式。基于简化说明的目的，假设不需要使用任何高级的

特性，例如验证、消息头和跨域请求。JQuery的API还为常用的服务器端框架和语言中

的AJAX请求提供了一些选择。代码清单3-16列举了一个执行AJAX请求的常用方法。如

代码所示，其向ajax函数传入了一组键/值对来说明AJAX请求的具体细节。JQuery中的

AJAX提供了一些针对常见的数据获取方式，例如GET（get）、POST（post）、以JSON

（getJSON）或者脚本（getScript）的快捷方法。同时，JQuery还可在AJAX请求生命周期

的不同阶段处理事件。
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代码清单3-16　JQuery AJAX：POST和GET

ptg6899256

44 Chapter 3 Learning JavaScript

Listing 3-16 JQuery AJAX: POST and GET

$.ajax({
type: "GET",
url:"request.html",
success: function(data) {

console.log(data);
}

});

Cross-Site Scripting
Generally, websites are prevented from making AJAX calls that didn’t originate from the
same domain, which is known as the same-origin policy. Cross-site scripting is a type
of injection attack where a malicious user exploits a flaw in a website’s design to inject
code that executes as if it came from the same domain.The ability to retrieve assets from
other websites and web services becomes extra important when sending and receiving
data from them.

JSON: The Other JavaScript Format
JSON, or JavaScript Object Notation, is a data exchange format that is less verbose than
XML and as a result is more lightweight and easier to transfer. JSON is more human
readable and writeable than XML and less prone to errors. Every JSON object can be
composed of five types:

n null
n Number
n String
n Array
n Object (a set of key/value pairs bounded by curly braces)

Table 3-3 shows some sample JSON and its corresponding XML code.You can see
that the JSON code reduces the amount of repetition caused by all the greater-than and
less-than symbols while keeping a sense of structure.

Table 3-3 Comparing JSON and XML

JSON Code XML Code

{
"make":"Chevrolet",
"model":"Cavalier",
"year":2002

}

<car>
<make>Chevrolet</make>
<model>Cavalier</model>
<year>2002</year>

</car>

3.4.4　跨站点脚本

通常情况下，Web站点只允许来自相同域的AJAX请求，这称为同域策略。跨站点脚

本是一种注入式攻击，这种攻击是由于恶意用户利用Web站点设计的缺陷而注入代码造成

的，当执行这些代码时就好像是来自同一个域。当发送和接收数据时，这种从其他站点和

服务获取资源的能力变得额外重要。

3.5　JSON：另一种JavaScript格式

JSON（JavaScript Object Notation）是一种比XML更为简洁的轻量级数据交换格式，

其更易于传输。JSON与XML相比，更易于读写而不易出错。JSON对象由5种类型组成：

• null

• Number

• String

• Array

• Object（大括号包含的一组键 /值对）

表3-3列举了一些JSON示例及其对应的XML代码。读者可以看到，JSON代码中未包含

>和<符号，从而减少了很多重复性代码，同时还保持了特定的结构。

表3-3　JSON和XML对比

JSON代码 XML代码
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虽然技术名没有发生改变，但是JSON作为一种返回类型已经在许多AJAX请求处理中
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替代了XML。作为一种基于文本的文件格式，JSON还是有着一些与XML相同的缺点——

存储二进制数据效率不高。然而，有多种方法可以化解这一问题，例如采用传递指向二进

制数据的URI来替代传递数据本身，或者在有可能的情况下对数据进行base64编码。

JSONP（JSON with padding）是一种针对AJAX同域策略的变通方案。HTML中的

<script>标签部分不可应用同域策略。虽然浏览器将执行任意的JavaScript代码，但是开发

人员可使用JSONP构建一个不用于返回数据的URI。具有良好格式的JSON数据可视为有效

的JavaScript代码。返回的内容通常被封装在被调用的函数中，其内容混合有JSON及显式

JavaScript代码，或者未包含JSON数据。代码清单3-17显示了一段HTML代码中的JSONP请

求。jsonp部分通常设置为封装有返回数据的函数名。query参数可替代callback函数。重要

的一点是，正在请求的站点必须明确函数的命名。

代码清单3-17　JSONP示例
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Although the name of the technology hasn’t changed, JSON is a return type or has
replaced XML in many AJAX requests. Being a text-based file format, JSON does share
some of the drawbacks of XML—namely that it isn’t efficient at storing binary data.
There are ways to accommodate this particular drawback, such as passing URIs to binary
data instead of the data itself or base64-encoding the data, if possible.

JSONP, or JSON with padding, is a workaround for AJAX’s same-origin policy.The
source field of the <script> tag in HTML is one place where the same-origin policy
doesn’t apply.With JSONP, we construct a URI to retrieve not data, but arbitrary
JavaScript for the browser to evaluate. Properly formatted JSON can also be valid
JavaScript code.The returned content is generally wrapped in a function call and can
contain a mix of JSON and explicit JavaScript code or no JSON at all. Listing 3-17 shows
a JSONP request written in HTML code.The jsonp portion usually indicates the name
of the function call that encapsulates the returned data.The query parameter could
instead be callback or not specified at all.The important thing is that the requesting
website has an idea of how the function will be named.

Listing 3-17 JSONP Example

<script type="text/javascript"
src="http://www.example.com/GetTimeLine?UserId=johndoe&jsonp=getData">

</script>

JSONP exploits a necessary loophole to the same-origin policy and is itself open to
being exploited.Any content could be injected into a site if it uses JSONP, possibly
exposing sensitive data.

JavaScript Outside of the Browser
JavaScript began its life as a tool that lived in the confines of browser web pages. In recent
years, it has expanded its reach to platforms outside its usual stomping grounds. Let’s
briefly discuss a few of them.

Mobile Platforms
WebOS, created by Palm for its Pre devices and now led by Hewlett-Packard, has the dis-
tinction of being the only mobile device operating system that uses JavaScript as its pri-
mary programming language.Titanium Appcelerator, which we will discuss in Chapter
10, uses JavaScript to create native Android and iOS applications.

JavaScript as an Intermediary Language
A new crop of languages and libraries use alternative languages that can be compiled or
converted into JavaScript, making it a sort of bytecode or intermediate language for the
browser. Some of these tools and languages include CoffeeScript and Google Web Toolkit
(GWT), a Ruby/Python inspired scripting language and a web framework for creating

JSONP利用了同域策略中的漏洞，而其自身也有可能被利用。如果使用JSONP，那么

任何内容都可注入站点中，从而可能泄露敏感数据。

3.6　浏览器外的JavaScript

JavaScript起初是作为一种支持浏览Web页面的工具。近年来，该语言已经扩展到了其

他外部平台。下面简要介绍一下。

3.6.1　移动平台

WebOS原由Palm公司为其Pre手机开发，现在由HP（Hewlett-Packard）公司接手。该

平台作为移动设备操作系统的一个重要特性是，使用JavaScript作为其主要编程语言。第10

章讲解的Appcelerator公司的Titanium平台也使用JavaScript来创建内置的Android和iOS应用

程序。

3.6.2　将JavaScript作为中间语言

编程语言和库的一个新发展方向是，可使用备选语言编写代码，并对其进行编译或者

将其转换为JavaScript，从而得到浏览器可用的字节代码或者中间语言。这些语言和工具
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包括CoffeeScript、Google Web Toolkit（GWT）、脚本语言Ruby/Python、使用Java创建

AJAX应用程序的Web框架等。CoffeeScript和GWT将在第8章中讲解。下面是本书未能涉及

的语言和工具的列表，笔者希望有兴趣的读者可以查阅：

• Cappuccino/Objective-J（http://cappuccino.org）

• Echo3（http://echo.nextapp.com）

• Vaadin（http://vaadin.com）

• OpenLaszlo（http://www.openlaszlo.org）

• Pyjamas（http://pyjs.org）

3.6.3　桌面应用中的JavaScript

自从Mozilla Firefox的Web浏览器发布之后，JavaScript桌面应用程序正逐渐成为主流应

用。开发人员现在已经开辟了浏览器的应用空间，他们正在打算开发面向桌面的相关应用

程序。本节将介绍一些值得注意的来自高层的框架。

XULRunner（https://developer.mozilla.org/en/xulrunner）是由Mozilla创建的运行时环

境，其为Firefox的Web浏览器和许多Mozilla发布的多个应用程序提供了有力支持。这其中

包括Mozilla Sunbird（日历/行程表）、Mozilla Thunderbird（电子邮件）等。XULRunner

使用一些C++代码来运行JavaScript引擎SpiderMonkey，但是所有与用户的交互管理均由

JavaScript完成。还有一种名为XPI的插件格式，其允许开发人员使用JavaScript和资源来扩

展应用程序。XUL和XBL（分别是XML User Interface Language，XML用户界面语言，和

XML Binding Language，XML绑定语言）用于设置应用程序布局、界面和交互方式，二者

完善了XULRunner的核心特性。一些其他的公司和开源项目将XULRunner打包到跨平台应

用程序中。其中，一些流行的应用程序包括互联网电视应用程序Miro、媒体库管理应用程

序Songbird（其竞争对手是iTunes）等。

GLUEscript（http://gluescript.sourceforge.net）是一个桌面应用框架，它是wxWidgets

针对JavaScript的一项革命。wxWidgets是一个基于C++的跨平台桌面应用框架，其支持绑

定多种不同编程语言。因此，开发人员只要学会使用一种编程语言调用wxWidgets应用程

序，那么就能够在其他语言中使用wxWidgets，而降低了学习曲线。GLUEscript使用Mozil-GLUEscript使用Mozil-使用Mozil-Mozil-

la的SpiderMonkey引擎作为JavaScript层。在该层之上，所有用户界面代码和逻辑均可使用

纯JavaScript。

XULJet（http://code.google.com/p/xuljet）是一个运行在XULRunner之上的桌面应用框

架。虽然在后端代码调用的是XUL，但是开发人员可使用特定的基于XUL的语言。这样，
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开发人员所编写的将是UI代码和逻辑代码的混合代码。这种方式是否是最合适的方法，因

为与之相对的，拥有清晰分层的MVC（Model-View-Controller）架构，但已经超出了本书

涉及的范围。然而，这种方式实现了更为简洁和易读的用户界面代码。代码清单3-18和代

码清单3-19实现了功能相同的XUL代码和XULJet DSL代码。

代码清单3-18　XUL代码

ptg6899256

47JavaScript Outside of the Browser

of Model-View-Controller—is outside the scope of this book. However, it does make for
less-verbose and more-readable user interfaces. Listings 3-18 and 3-19 show equivalent
XUL code and XULJet DSL code.

Listing 3-18 XUL Code

<vbox>
<toolbox>

<menubar>
<menu label="File" accesskey="f">

<menupopup>
<menuitem label="Close" oncommand="window.close() />

</menupopup>
</menu>
</menubar>
</toolbox>
<vbox align="center" pack="center", flex="1">
<description id="descId" >Press the button</description>

<button label="OK" oncommand=’this["desc"].value = this.message’ />
</vbox>
<statusbar>
<statusbarpanel flex=1 label="Ready" />
</statusbar>
</vbox>

Listing 3-19 XULJet DSL Code

vbox({flex: 1},
toolbox(
menubar(
menu({label: "File", accesskey: "f"},
menupopup(
menuitem({label: "Close", oncommand: "window.close()"}))))),

vbox({align: "center", pack: "center", flex: 1},
description({bind: "desc"}, "Press the button"),
button({label: "OK", oncommand: function() {
this["desc"].value = this.message}})),

statusbar(
statusbarpanel({flex: 1, label: 'Ready...'})))

代码清单3-19　XULJet DSL代码
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</vbox>
<statusbar>
<statusbarpanel flex=1 label="Ready" />
</statusbar>
</vbox>

Listing 3-19 XULJet DSL Code

vbox({flex: 1},
toolbox(
menubar(
menu({label: "File", accesskey: "f"},
menupopup(
menuitem({label: "Close", oncommand: "window.close()"}))))),

vbox({align: "center", pack: "center", flex: 1},
description({bind: "desc"}, "Press the button"),
button({label: "OK", oncommand: function() {
this["desc"].value = this.message}})),

statusbar(
statusbarpanel({flex: 1, label: 'Ready...'})))

3.7　服务器端JavaScript

许多浏览器都支持JavaScript语言。然而与其他编程语言不同，在JavaScript发展

历程中，并没有专门的组织实施引导或者管理。结果，虽然很多应用程序都声称支持
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JavaScript，但是其实现方面的兼容性较差。同时，作为浏览器技术，也有一些它不支持的

内容，例如，与文件系统交互、文件包管理，以及创建桌面应用程序等。开发人员的目标

是，提供一组通用的，开发人员可实现的规范，以便实现兼容的，能够彼此交互和共享代

码的应用程序和框架。

在过去几年间，服务器端JavaScript（或者是运行在浏览器之外的JavaScript）作为一种

运行Web应用程序的方法，正在变得流行起来。多亏了编程语言Rhino，它是一种可运行在

JVM（Java Virtual Machine，Java虚拟机）之上的JavaScript语言，具有多个针对服务器端

JavaScript的运行时特性。这样，很多Web服务器内置的运行时特性可支持Java，并允许开

发人员使用类似JavaScript的代码调用这些特性。

RingoJS是一种基于JVM的相当成熟的运行时，使用Rhino作为主要编程语言。Node.

js是另外一个流行的服务器端JavaScript运行时，其使用Google的V8 JavaScript引擎来执行

代码。

模块（module）提供了一种将功能封装到单个文件或者命名空间中的方法，在很多应

用程序均可调用模块。与为浏览器编写的函数关联window对象不同，RingoJS和Node.js函

数关联的是exports对象。代码清单3-20实现了一个简单的反转字符串的函数。读者可以看

到，就函数声明而言，并没有什么变化。而是仅仅添加了一行代码，以通知exports命名空

间，该函数将被命名为reverseString。

代码清单3-20　模块示例

ptg6899256
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Server-Side JavaScript
JavaScript is supported in many browsers, but unlike other programming languages, no
single organization steered or shaped it for much of its life.As a result, although many
applications claim JavaScript support, their implementations might not always be compat-
ible.Also, as a browser technology, there isn’t support for things such as interacting with
the file system, package management, and creating desktop applications.The goal is to
provide a common set of specifications that developers can implement so that compliant
applications and frameworks can interact with each other and share code.

In the past few years, server-side JavaScript (or JavaScript run outside the browser) has
become more popular as a means to run web applications.Thanks in part to the Rhino
programming language, which is a version of JavaScript built to run on the Java Virtual
Machine (JVM), there are many runtimes for server-side JavaScript. Most of these run-
times tap into the web server support in Java and allow the user to call them using
JavaScript-like code.

RingoJS is a fairly mature JVM-based runtime that uses Rhino as its main program-
ming language. Node.js is another popular server-side JavaScript runtime that uses
Google’s V8 JavaScript engine to execute code.

Modules provide a way to encapsulate functionality into a single file or namespace so
that it can be used across many applications. Unlike functions written for the browser that
attach to the window object, RingoJS and Node.js functions attach to the exports object.
Listing 3-20 shows a simple function to reverse a string.You can see that as far as the dec-
laration of the function is concerned, nothing has changed.We have merely added a line
to say that in the exports namespace, the function will have the name reverseString.

Listing 3-20 Example Module

function reverseString(text) {
var reversed = "";
for (var i = text.length-1; i>=0; i—) {

reversed += text[i];
}
return reversed;

}
exports.reverseString = reverseString;

Summary
In this chapter, we discussed JavaScript and its accompanying ecosystem. No longer is the
language relegated to running client scripts in the browser. It is being used as a server-side
language, as an intermediary language, and to create mobile applications.The ever-
increasing speed of JavaScript engines means that JavaScript will continue to permeate

3.8　小结

本章讲解了JavaScript及其相关内容。JavaScript不再只是运行在浏览器中的客户端

脚本，其可用做服务器端语言、中间语言、创建移动应用程序等。加速发展的JavaScript

引擎意味着，JavaScript将继续渗透到更多的开发领域。具备良好的JavaScript基础是

开发HTML5游戏的关键。即使开发人员使用替代语言，但是该语言仍然要被编译为
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JavaScript。JavaScript是网络中的通用语言。

3.9　练习

1.JavaScript中实现扩展对象的关键字是什么？

2.Prototype库中的$super对象具体访问的是什么？

3.解释运算符==和===之间的不同点。

4.编写一个每隔5秒钟检测当前是否是午夜12点的函数。提示：使用getHours()和get-编写一个每隔5秒钟检测当前是否是午夜12点的函数。提示：使用getHours()和get-getHours()和get-和get-get-

Minutes()。








