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Introduction

In 1994, I developed an infrastructure, inspired by zZApp and the Object Window Library (OWL), for
developing an accounting system for Windows. In 2000, I developed another infrastructure, inspired by
Struts and WebWorks, for developing another accounting system for the J2EE platform. After coaching
and watching the development of both systems, I found that not only did the web edition require more
advanced programming skills and prerequisites but its total cost was four times more than the
client/server’s. Worst of all, the user experience harkened back to the age of green terminals, though
the look, after decorating with proper images and cascading style sheets, was modern and fresh.

I started wondering whether these problems were intrinsic to the web or if the programming
model was simply inadequate. Looking back at the success of desktop applications in the 1990s, the
event-driven, component-based programming model played a big role. Blessed by being easy to learn
and develop, this model is the standard and best way to handle interactive and responsive user inter-
faces. Could this model be applied to web applications? After using ZK to develop several commercial
projects, I believe I've got the answer—yes!

The reasoning behind that answer is what I want to share with you in this book. How can the ZK
Framework make your life easy and your customers happy at the same time? How does ZK help you
painlessly write a rich web application? How can you write a rich Ajax web application without learn-
ing JavaScript? How you can concentrate on improving your application itself rather than focusing on
the plumbing required ensure browser compatibility? You will find your answers in this book.

This book is about how to make Ajax programming simple and easy—the core values of the ZK
Framework—as simple as programming desktop applications and as easy as authoring HTML pages.
Writing rich Ajax web applications can be very elaborate. On the browser side, you can program user
interfaces with HTML, DOM, CSS, and JavaScript. On the server side, you can write business logic and
data-access code with another language, such as Java. Then, you have to handle the browser-to-server
messages with asynchronous HTTP. Finally, you still have to fight the incompatibility issues and
JavaScript bugs across browsers.

This book will introduce you to painlessly programming Ajax applications with the ZK Framework. You
are not required to write user interfaces on the browser side. Rather, you construct your applications
on the server side with ZK’s more than 160 Java components. The complex heterogeneous technologies
involved in Ajax programming are automatically handled by ZK behind the scenes.

In this book, I tell you how to install and run ZK programs and how ZK completes its behind-the-
scenes jobs, as well as explaining the important ZK components. I then walk you through creating a
real web application, where you learn how to design the application screens, access the database, and
write control code to coordinate the ZK presentation layer and the data accessing layer.

I sincerely hope this book helps you out of the old, painstaking, and time-consuming way of
developing Ajax web applications. So read on to see how ZK makes your life easy and your customers
happy at the same time. Enjoy your Ajax web programming experience.

xiii



Xiv INTRODUCTION

Who This Book Is For

This book is especially for those who are interested in Ajax but don’t want to learn to use JavaScript,
CSS, and DOM, and who prefer not to deal with the incapability among browsers. To read this book,
you should have basic knowledge of Java and HTML for building a web application with ZK.

How This Book Is Structured

This book is divided into two parts: the first part, “Getting to Know the ZK Ajax Framework” contains
Chapters 1 through 4 and introduces you to the framework and the development environment setup:

e Chapter 1, “What Is the ZK Ajax Framework?” includes a basic introduction to ZK, which is a
server-centric framework requiring little programming to use. Also, the architecture of ZK and
how ZK realizes the idea of Ajax are explained.

* Chapter 2, “Getting Started with ZK,” tells you how to set up the environment and to deploy the
web application for running the ZK Framework.

e Chapter 3, “Building Your First ZK Application,” demonstrates how to build the famous Hello
World web application with ZK, along with providing some experience about how ZK compo-
nents interact with each other.

 Chapter 4, “Introducing the Versatile ZK Components,” introduces more concepts about using
components and facilities provided by ZK to build a web application.

This book’s second part, “Applying Your ZK Knowledge,” explains how to build a real application with
ZK:

¢ Chapter 5, “Setting Up the Development Environment,” shows you how to set up Eclipse as the
development environment.

* Chapter 6, “Creating a Real Web Application,” provides a step-by-step explanation for using the
ZK framework to implement the GUI of a ZK Pet Shop application, based on the famous Java Pet
Store reference application.

* Chapter 7, “Linking the GUI to a Database,” explores how to build the persistent layer with
Hibernate and how the behind-the-scenes technology of ZK is implemented.

e Chapter 8, “Binding Data Automatically,” introduces how to automatically move data between
the GUI and controllers with ZK’s data binding mechanism.

Downloading the Code

The source code for this book is available to readers at
http://sourceforge.net/project/showfiles.php?group id=156140 and at http://www.apress.comin
the Source Code/Download section.
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Contacting the Authors

You can contact Henri Chen at henrichen@zkoss.org and Robbie Cheng at robbiecheng@zkoss.org.
Also, check out the ZK web site at http://www.zkoss.org.



PART 1

Getting to Know the ZK

Ajax Framework

ZK is an open source Ajax web framework that enables a rich user interface for web

applications with no JavaScript and little programming.

—ZK web site

In this part, we will discuss the various aspects of the ZK Ajax Framework and how Ajax is
implemented without programming JavaScript.



CHAPTER 1

What Is the ZK Ajax
Framework?

Over a decade, web applications have evolved from static HTML pages, to dynamic HTML
(DHTML) pages, to pages using applets and Flash, and finally, to those incorporating Ajax
(Asynchronous JavaScript and XML) technologies. Two great examples of Ajax are Google
Maps and Google Suggest. Ajax breathes new life into web applications by delivering the
same level of interactivity and responsiveness as desktop applications. However, unlike
applets or Flash, Ajax is based on the standard browser and JavaScript, and no proprietary
plug-in is required.

Ajax is a kind of next-generation DHTML; hence, it relies heavily on JavaScript to
listen to events triggered by user activity and manipulates the visual representation of a
page (that is, the document object model, or DOM) in the browser dynamically.

So, how can you easily incorporate Ajax into your web pages? Use the ZK Framework.
Unlike most other Ajax frameworks, ZK does not require you to have any knowledge of
JavaScript to develop Ajax-based web applications, since the ZK engine auto-generates the
JavaScript code. To develop a web application with ZK, you need to know only a little
about HTML. To simplify development of web application, the ZK team has also defined
the ZK User Interface Markup Language (ZUML) to provide an intuitive way to create ZK
components by simply declaring an enclosing tag, which is similar in format to an HTML
tag.

Let’s look at ZK’s Live Demo web page to experience the magic of ZK
(http://www.zkoss.org/zkdemo/userguide). This live demonstration explores various
examples of ZK components that are built with Ajax and provides an online programming
experience. You can modify the source code of each example online and see the results
immediately.

Figure 1-1 shows demonstrations of two ZK components: Chart and Drag and Drop.
Look at the Chart example shown on the left in Figure 1-1; the distribution of the pie chart
will be updated automatically when you change the values of the programming categories.
In the Drag and Drop component example, shown on the right in Figure 1-1, the sequence
of each row will be reordered after dropping the dragged row onto the other one.
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Figure 1-1. Live Demo shows how easily you can manipulate ZK components like these two.
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ZK Ajax Framework

ZK is an event-driven, component-based framework to enable rich user interfaces for web
applications. ZK includes an Ajax-based event-driven engine, a rich set of XML User
Interface Language (XUL) and XHTML components, and a markup language called ZK
User Interface Markup Language (ZUML).

With ZK, you represent your application in feature-rich XUL and XHTML components,
and you manipulate them based on events triggered by user activity, as you have probably
done for years in desktop applications. Unlike in most other frameworks, Ajax is a behind-
the-scenes technology in ZK. ZK simplifies the development of rich Ajax web applications
in the following ways:

e The event-driven engine brings the intuitive desktop programming model to web
developers.

e The XUL and XHTML components enrich web applications by using off-the-shelf
building blocks.

e The ZUML markup language makes the design of rich user interfaces as simple as
authoring HTML pages.



In this chapter, I will explain how Ajax is accomplished by behind-the-scene
mechanism of ZK. And, of course, the three most important characteristics of the ZK
Framework will be introduced:

e It’s a presentation layer tool.

e [t’s a server-centric framework.

e It’s has a component-based GUI.

Ajax: Behind-the-Scenes Technology

The Ajax-based mechanism of ZK is realized by three important parts, as depicted in Figure
1-2: the ZK loader, ZK AU (asynchronous update) engine, and ZK client engine. The ZK
loader and ZK AU engine are each composed of a set of Java servlets, and the ZK Client
Engine is composed of JavaScript codes. Figure 1-2 illustrates the mechanism when the ZK
loader receives a URL request at the first time.

URL request Server

Y

ZK loader

A~

DOM HTML page Create

ZK
Browser Internet @ _@ components

ZK request Update
ZK client ZK AU
engine < :
ZK response engine

Figure 1-2. The ZK loader, the ZK AU engine, and the ZK client engine at work



The mechanism works like this:

1. The ZK Loader interprets an incoming URL request and generates a corresponding
HTML page, including standard HTML, CSS, and JavaScript code, and ZK
components at the server side.

2. The ZK loader sends the HTML page to the client and the ZK client engine. The ZK
client engine resides on the client side for monitoring JavaScript events queued in the
browser.

Note =» The ZK client engine is composed of a lot of JavaScript that is responsible for receiving events and
updating the content of web pages.

3. If any JavaScript events are triggered, the ZK client engine will send those events
(that is, those Ajax requests) back to ZK AU engine on the server side.

4. The ZK AU engine receives the Ajax requests, updates the properties of ZK
components, and sends an Ajax response back to the client side.

5. The ZK client engine receives the response and updates the corresponding content in
the browser’s Document Object Model (DOM) tree.

This process is constantly repeated until the URL is no longer referenced by the user.

A Presentation Layer

ZK is designed to be as thin as possible, so it focuses only on the presentation tier. It does
not require any other back-end technologies, and all of your favorite middleware, such as
Java Database Connectivity (JDBC), Hibernate, Java Mail, Enterprise Java Beans (EJBs),
and Java Message Service (JMS), works appropriately with ZK. Thus, you can build your
web application with familiar technologies without learning new ones.



A Server-centric Event-Driven Framework

With most Ajax frameworks, the role of server is passive, since it is responsible only for
providing and accepting data after receiving requests from the client side. The
communication between components is quite complex and requires a lot of JavaScript
programming, not to mention the problem of incompatibility among JavaScript and
browsers.

By contrast, in ZK’s solution, all the components are created on the server side, which
makes communication between components easier since you can access these components
directly on the server side. Moreover, the way components communicate with each other is
event driven, which means interaction can be triggered by a user’s activities on the client
side or events sent from other components. In short, ZK mirrors the simplicity of
developing desktop applications in the development of web applications and gives users
more interactivity and more responsiveness.

A Component-Based GUI Toolkit

ZK is a component-based graphical user interface (GUI) toolkit. ZK provides more than 70
XUL-based and 80 XHTML-based components, and it provides the ZUML markup
language for designing user interfaces. Programmers design their application pages in
feature-rich XUL/XHTML components, which manipulate applications upon events
triggered by the end user’s activity. It is similar to the programming model found in desktop
GUI-based applications.

Summary

Unlike other Ajax frameworks, which require a lot of knowledge about CSS, JavaScript,
and DOM, ZK provides a shortcut for you to create Ajax-based web applications without
learning other technologies, and developing ZK applications with ZUML requires you to
know only a small amount about HTML. The ZK engine will handle the rest of the
plumbing —generating HTML, CSS, and JavaScript code.

In addition, ZK makes it possible to develop web applications in an environment similar
to desktop applications’, since all components are also created on the server side. In other
words, the relationship among components on the client side and components on server side



