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Introduction

Microsoft Silverlight is a  cross- browser,  cross- platform, and  cross- device  plug- in for delivering the 
next generation of  .NET- based media experiences and Rich Internet Applications (RIAs) for the Web.

If you want to learn how Silverlight can fulfill an organization’s need for an  enterprise- level 
technology platform for RIAs, you need to understand how Silverlight can be applied in today’s 
business environment rather than simply delving into the syntax and grammar of Silverlight in 
isolation.

This book is a  one- stop guide to understanding  Service- Oriented Architecture (SOA), Web 2.0, 
Enterprise 2.0, and enterprise mobility concepts. You will learn how you can adopt Silverlight in 
your organization and remain ahead of the competition by developing  Silverlight- based simplified, 
rich, interactive, and loosely coupled RIAs and deploying them as Software as a Service (SaaS) in 
a secured environment.

I will demonstrate the enterprise capabilities of Silverlight for developing  service- oriented RIAs. 
You will get  hands- on experience by developing a  Silverlight- based enterprise training portal integrated 
with WCF, LINQ, and external data sources. The developed RIA also demonstrates how you can utilize 
advanced features of Silverlight such as Deep Zoom, custom controls, and externalized dynamic user 
interface definitions. We will explore different deployment options  (same- domain vs.  cross- domain) to 
deploy  Silverlight- based RIA in a secured, supportable, and maintainable environment.

Finally, I will discuss the future of Silverlight for Mobile and how to plan for its release. You will 
learn the basics of developing for mobile applications, including coverage of common pitfalls and 
traps you may encounter, and you will explore the key architectural considerations for developing 
mobile applications.

Who This Book Is For
This book is for enterprise architects, IT executives, IT professionals, the developer community, 
technical and project managers, and anyone who wants to start using Silverlight in a corporate 
environment as well as understand SOA, Web 2.0, Enterprise 2.0, and enterprise mobility concepts.

This book assumes that you are familiar with Silverlight and its syntax, .NET Framework 3.5 
components (WPF, XAML, and WCF), C#, ASP.NET, and development tools such as Visual Studio 
and Expression Blend.

How This Book Is Structured
This book is mainly divided into four parts. Part 1, “Exploring Silverlight,” details how Silverlight is 
capable of supporting the Web 2.0 concept through rich, interactive RIAs and builds the foundation 
for the rest of the chapters by showing you how to develop an example RIA, named My Album. This 
part contains the following two chapters:
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Chapter 1 defines the Web 2.0 concept and discusses the architecture and available tech-
nologies for developing advanced RIAs. It also provides a detailed overview on Microsoft’s 
Silverlight technology architecture and the components of Silverlight that allow organiza-
tions to develop advanced enterprise RIAs.

Chapter 2 serves as a foundation for the rest of the book. In this chapter, I show you how 
to develop a quick but sound and attractive Silverlight RIA, the My Album application. 
In Chapter 5, you see how to extend the architecture of the My Album RIA to develop an 
 enterprise- level training portal RIA.

Part 2, “Enterprise Application Development with Silverlight,” is the heart of this book. This part 
defines Enterprise 2.0 and SOA in the context of Silverlight capabilities and provides  hands- on experi-
ence by walking you through the development of an  enterprise- level,  service- oriented,  Silverlight- based 
RIA, the Enterprise Training Portal. This part contains the following four chapters:

Chapter 3 defines the Enterprise 2.0 concept and the key objectives of an  enterprise- ready 
technology platform. Here I also explain what makes Silverlight an  enterprise- ready tech-
nology platform.

Chapter 4 focuses on defining the SOA concept in detail, which involves the seven key 
principles—usability, flexibility, simplicity, reusability, scalability, maintainability, and 
security—of the SOA concept. This chapter also covers Silverlight’s enterprise capabilities 
for integrating with WCF/Web Services and LINQ by developing a sample Silverlight appli-
cation with dynamic UI creation and dynamic content population.

Chapter 5 provides  hands- on experience by showing you how to transform the My Album 
RIA developed in Chapter 2 into an  enterprise- level RIA, the Enterprise Training Portal, uti-
lizing Silverlight and its  service- oriented features and capabilities.

Chapter 6 defines the deployment process in general. Here you explore Silverlight deploy-
ment features and Silverlight application deployment options/approaches such as Silverlight 
 in- package and  on- demand deployment, and  same- domain and  cross- domain deployment. 
The chapter also discusses embedding the Silverlight  plug- in into a web page, custom error 
handling, and Silverlight support for globalization and localization features.

Part 3, “Silverlight for Mobile,” takes a look at the future of Silverlight for Mobile with the follow-
ing chapter:

Chapter 7 explains enterprise mobility and its key components so you can understand 
the role of mobile applications in Enterprise 2.0. Here I outline the basics of developing 
 enterprise- level mobile applications, main architecture components, key design consider-
ations, and different data synchronization models for mobile applications. This chapter also 
provides the latest updates on Silverlight for Mobile and potential capabilities of Silverlight 
for developing RIAs for the mobile platform.

Part 4, “Final Words,” wraps up the book with one last chapter, which provides practical advice 
on how to adopt Silverlight in your organization.

Chapter 8 discusses current challenges posed by Silverlight and key considerations and 
practical advice for organizations deciding whether to adopt Silverlight as part of their 
technology and product roadmaps.
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Prerequisites
The design theory and Silverlight enterprise capabilities I discuss apply to Silverlight 2 and future 
versions (Silverlight 3 is planned for release later in 2009).

I developed the example Silverlight RIAs in this book with the following tools, which you may 
want to use as you follow along:

Microsoft .NET Framework 3.5 SP1

Microsoft Silverlight 2

Microsoft Visual Studio 2008 SP1

Microsoft Silverlight Tools for Visual Studio 2008 SP1

Microsoft Expression Blend 2 SP1

Microsoft Expression Encoder 2 SP1

Microsoft Deep Zoom Composer

Downloading the Code
The source code for this book is available to readers at  by clicking the Source Code 
link on this book’s details page. Please feel free to visit the Apress web site and download all the 
code there. You can also check for errata and find related titles from Apress.

Contacting the Author
I really enjoyed writing this book and actually learned a lot. I am sure you will feel the same when 
you read about the  enterprise- level design concepts for Silverlight RIAs presented herein and how to 
develop enterprise RIAs using Silverlight.

I appreciate your continuous comments and feedback. You can send them to me, as well as any 
questions, via  e-mail at .

You can also visit my web site,  (an enhanced version of the 
Enterprise Training Portal developed in this book), to access my latest articles,  instructor- led onsite 
training information, and news on different IT areas including Silverlight.
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Understanding Silverlight

The Web 2.0 concept drives enterprises to develop browser-based Rich Internet Applications 
(RIAs) that support different market needs, such as platform (operating system, browser, and 
device) independence, information collaboration, social-networking, rich user interfaces, high 
performance, and high security. Silverlight 2 is a Microsoft .NET Framework–based technology 
platform enabling us to develop loosely coupled plug-ins and RIAs at the enterprise level. Silverlight 
helps enterprises to achieve the Web 2.0 concept by implementing RIAs in a very agile and cost-
effective way that can provide maximum customer satisfaction and thus can drive enterprises to 
transform information system centers from cost centers to profit-making centers.

This chapter is divided into two major sections. It starts by explaining concepts of Web 2.0 and 
RIAs. I will discuss the architecture and available technologies in the market that basically drive the 
development of advanced RIAs. The latter part of the chapter focuses on introducing and under-
standing Microsoft’s Silverlight technology and its components that allow organizations to develop 
advanced enterprise RIAs.

Web 2.0 and RIAs
Today users’ expectations are increased in terms of collaboration, usability, performance, flexibil-
ity, user-level customization, and security for two reasons. The first reason is the use of the Internet 
and web-based applications have become part of users’ day-to-day life. The second reason is the 
use of IT to execute and integrate business processes within and across organizations is extensive. 
Additionally, in today’s digital economy era, the increased use of digital media makes all types of 
information available in digital format and can easily lead to information overload if organizations 
don’t manage that information properly. Organizations also need to implement governance policies 
for data retention and government compliance. Innovative Web 2.0 and RIA concepts drive organi-
zations to develop and deploy second-generation cross-platform and cross-device web applications 
meeting many of today’s market needs.

Figure 1-1 presents a view of the Microsoft Surface home page (
), which basically demonstrates the different opportunities of Web 2.0 and RIAs by providing 

a rich, interactive user interface to explain how the new Microsoft Surface platform can deliver rich 
services.
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Figure 1-1. Microsoft Surface home page: an example of an RIA

Key Attributes of Web 2.0
Although there is no specific definition for Web 2.0, one of the most accepted definitions is by Tim 
O’Reilly:1

Web 2.0 is the business revolution in the computer industry caused by the move to the Internet 
as platform, and an attempt to understand the rules for success on that new platform.

As shown in Figure 1-2, the following are key attributes of Web 2.0:

rich and creative user interface that provides an interactive rich expe-
rience, which is very similar to desktop rich client applications. Web 2.0 applications process 
audio and video seamlessly.

Modular and loosely coupled web-based application architecture that supports flexibility, 
user-level customization, and seamless content and process integration.

High-performing rich and interactive web-based applications due to the following 
capabilities:

loosely coupled presentation layer and the data access layer. This 
enables client-side processing and reduces overall server-side processing by avoiding 
round-trips.

1. Tim O’Reilly,  2006
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Asynchronous communication in the background to process different data process–
related requests between client and server.

Metadata management and data indexing capabilities to structure and organize data 
that help to overcome information overload by providing the right information at the 
right time.

Collaboration platform to share information among diverse and geographically separate 
groups.

Simplified and standard distribution protocols and metadata management enables secured 
social-networking.

Platform-independent technology that is cross-platform (i.e., available on different oper-
ating systems—Microsoft Windows, Apple Mac, Linux), cross-browser (i.e., available on 
different Internet browsers—Microsoft Internet Explorer, Mozilla Firefox, Apple Safari, 
Google Chrome), and cross-device (i.e., available on computers, mobile devices).

Figure 1-2. Key attributes of Web 2.0
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Rich Internet Applications
RIAs are web-based applications incorporating the previously described key attributes of the Web 
2.0 concept. Following is a simplified definition of RIA:2

Rich Internet applications (RIAs) are web applications that have the features and functional-
ity of traditional desktop applications.

From the end users’ perspective, RIAs enable end users to collaborate information (content and 
media) securely and provide effective data search and social-networking capabilities with rich user 
interface. RIAs’ user interfaces are usually high performing, interactive, and intuitive, and as such 
deliver rich user experiences.

As defined in a white paper published by Macromedia in 2002,3 RIAs from a technology per-
spective should have the following capabilities:

communications.

environment.

support the concept of development and distribution of service-oriented software applica-
tions as software as a service (SaaS).

Note SaaS is a software deployment approach for software providers to deploy software as a service for public 
consumption. The deployed software as a service can be consumed by different consumers based on the subscrip-
tion policies defined by providers.

RIA Architecture
It is essential to understand the architecture of traditional web-based applications before you 
understand the architecture of Web 2.0 and RIAs.

Figure 1-3 shows a traditional web application’s architecture. As shown in the figure, these 
traditional client applications follow the client-server model to perform all the user requests and 
actions on the server side mostly in synchronous mode.

2. Wikipedia, 
3. Jeremy Allaire, “Macromedia Flash MX—A Next-Generation Rich Client,” 
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Figure 1-3. Traditional (thin client) web-based application architecture

Due to the sequential execution model and limitations of the rendered HTML user interface, 
traditional web applications lack the rich, creative, and interactive user interfaces of desktop appli-
cations. They lack the high-performing and modular application design that allows asynchronous 
communication between client and server in the background.

Figure 1-4 shows the typical RIA architecture. RIAs follow a hybrid approach to process user 
requests and actions. The presentation layer–related user requests and actions are performed at 
the web client side, and the data process–related user requests and actions are mainly performed 
at the server side asynchronously.

Figure 1-4. RIA architecture
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The key difference between traditional web-based applications and RIAs is the presence of the 
web client layer, which is also often called the client engine. The web client layer helps to process 
the RIA’s presentation layer–related requests and actions on the user machine and leverages the 
resources of the end user device in a sandbox environment. It also enables the asynchronous com-
munication between the client and server to fetch and cache data before it is needed.

Note The sandbox environment is a mechanism to provide a restricted, isolated, and secured environment on 
the client machine to download and execute untrusted RIA components and code securely without accessing and 
having an impact on key client machine resources.

The Five Usability Dimensions for RIAs
Before developing any application, it is critical to understand the vision and scope of the applica-
tion. In addition, especially for RIAs, it is important to choose the right technology platform and set 
of technology components because RIA technology is evolving all the time.

A paper published by Keynote Systems4 defines four key dimensions of application usability that 
are essential for measuring the success of a web application—availability, responsiveness, clarity, 
and utility. I would add safety as a fifth usability dimension. Figure 1-5 shows the five dimensions of 
application usability.

Figure 1-5. The five dimensions of application usability

4. Chris Loosely, “Application usability dimensions—Rich Internet Applications: Design, Measurement, 
and Management Challenges,” , 2006
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I will cover the five dimensions of application usability in Chapter 4 in more detail. However, 
I wanted to mention them in this first chapter because I think it is important to know and keep 
in mind these usability dimensions before you really start exploring the Silverlight technology 
platform.

Technologies That Support RIAs
So far we have discussed the high-level vision and key attributes of Web 2.0 and the key features 
of RIAs. Unfortunately, there is no single technology available in today’s market to develop RIAs 
fulfilling the Web 2.0 vision. This section of the book provides a high-level overview of the available 
technologies supporting the development of rich, interactive RIAs.

Microsoft ASP.NET AJAX
As described 5

ASP.NET AJAX is a free scripting framework for quickly creating efficient and interactive Web 
applications that works across all popular browsers.

-
ies are tightly integrated with Visual Studio 2008 and is included as part of the Microsoft .NET 
Framework 3.5 SDK. The client-side library allows you to implement client-level processing such as 
end-user-entered information processing and validation, refreshing a portion of the web page and 
developing rich, interactive user interfaces. You can also efficiently integrate the client-side library 

-

effective multimedia integration, managed code-behind integration, or metadata and information 
management.

nature of the implementation, the web application must continuously pull data from the server to 
get the latest updates, which ultimately slows down overall application performance.

applications to RIAs. Often scripting is not always the best strategy for enterprises to develop secured 

NET AJAX technology.
) is a very good example 

design, asynchronous communication, and user customization with the use
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Java Applets
As described on the Java Sun web site:6

[A Java] applet is a special kind of Java program that a browser enabled with Java technology 
can download from the Internet and run. An applet is typically embedded inside a web page 
and runs in the context of the browser.

A Java applet is a browser plug-in that is cross-browser and cross-platform. Java applets use the 
Java Virtual Machine (JVM) incorporated within the end user browser to execute and run in a sand-
box environment on the end user machine.

Using the Java platform, it is possible to develop interactive and heavy graphical RIAs with 
offline capabilities. With the use of Java server-side component libraries, they can perform asyn-
chronous communication.

be Java enabled, and the Java Runtime Environment (JRE) needs to be installed on users’ machines 
to run Java applets successfully. Java applets support only limited features of RIAs. It would be 
challenging to develop a rich, interactive user interface with the media streaming and metadata 
management capabilities of RIAs in rapid application development (RAD) mode using the Java 
applets and supporting Java technology components.

Adobe Flash, Adobe Flex, and Adobe AIR
As described on the Adobe Flash product site:7

[Adobe Flash] software is an advanced authoring environment for creating rich, interactive 
content for digital, web, and mobile platforms.

Adobe Flash is one of the most popular web browser plug-ins for displaying animation and 
audio and video streaming on web sites. Adobe Flash provides ActionScript—a scripting language—
for developing animation and multimedia streaming.

Adobe Flash does not provide an efficient development platform to build interactive and com-
plex RIAs, but it is the most suitable tool for creating interactive plug-ins for web applications.

To meet the need for an efficient development platform for enterprise-level RIAs, Adobe has 
developed Adobe Flex, which basically is an enhancement to Adobe Flash. As described on the 
Adobe Flex product site:8

[Adobe Flex] is a . . . free open source framework for building and maintaining expressive 
web applications that deploy consistently on all major browsers, desktops, and operating 
systems.

The Adobe Flex development platform provides a rich UI component library and uses MXML, 
a declarative XML-based language to develop rich, interactive user interfaces. The ActionScript pro-
gramming language is used to implement the business service layer.

Adobe is making some serious moves to enhance its platform so you can use it not just for 
developing rich, interactive user interfaces and integrating multimedia elements, but also for 

6. Java Applet Definition, 
7. Adobe Flash Definition, 
8. Adobe Flex Definition, 
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developing desktop applications that can seamlessly integrate with RIAs. In addition to Adobe Flash 
and Adobe Flex, in February 2008 Adobe introduced Adobe AIR for developing desktop applications 
that we can extend as RIAs. As described on the Adobe AIR product site:9

[Adobe AIR] lets developers use proven web technologies to build rich Internet applications 
that deploy to the desktop and run across operating systems.

Figure 1-6 shows the eBay desktop application developed utilizing Adobe AIR and Adobe Flex. 
The eBay application demonstrates the power of the offline capabilities of the RIA.

Figure 1-6. eBay desktop application developed using Adobe Flex and Adobe AIR

Microsoft Silverlight
As described on the Microsoft Silverlight web site:10

Microsoft Silverlight is a cross-browser, cross-platform, and cross-device plug-in for deliver-
ing the next generation of .NET-based media experiences and rich interactive applications 
for the Web.

, which is part of 
.NET Framework 3.5. Silverlight is integrated with the broad range of Microsoft tools and services 

9. Adobe AIR Definition, 
10. Microsoft Silverlight Definition, 
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like Microsoft Visual Studio 2008, Microsoft Expression Blend, Microsoft Deep Zoom Composer, 
and Microsoft Silverlight Streaming by Windows Live for the easy development and deployment of 
Silverlight-based multimedia RIAs.

Microsoft partnered with NBC Universal for the Beijing 2008 Olympic Games11 and successfully 
demonstrated the capabilities and power of the Microsoft Silverlight technology in the commercial 
RIA market. NBC’s Olympics web site ( ) featured more than 2,000 hours 
of live content and 3,000 hours of on-demand video for Olympics lovers. The Silverlight technology 
enabled NBC to develop the Control Room feature, presenting video picture-in-picture capability 
that let viewers watch up to four events at the same time.

Figure 1-7 presents a page from the NBC Olympics web site featuring Silverlight-based video 
streaming.

Figure 1-7. Beijing 2008 Olympics game videos on NBC’s Olympics web site featuring Microsoft 
Silverlight

11.
, 2008
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Figure 1-8 shows the Silverlight Olympic 2008 plug-in on the MSN web site ( ) 
during the Beijing 2008 Olympics.

Figure 1-8. Olympics Silverlight plug-in on the MSN web site

Applying a Balancing Act When Selecting Technology Components
It is very clear from the discussion in the preceding sections that one technology is not enough 
to develop intuitive RIAs. Although I will cover this in more detail in the later part of the book 
(in Chapters 3 and 4), in summary it is recommended you apply a balancing act (see Figure 1-9) 
in the selection of the right set of technology components to develop and deploy RIAs success-
fully. The selection of technology components must align with your organization’s strategic 
vision, your customers’ requirements, the product roadmap, and the technology roadmap for 
long-term success and to gain maximum ROI.
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Figure 1-9. Applying a “balancing act” in the selection of the right Web 2.0 technologies to develop 
Enterprise RIAs

Examining the Silverlight Platform
This book is mainly focused on the Microsoft Silverlight technology. You will see how Silverlight can 
be utilized to develop service-oriented enterprise RIAs that fulfill the Web 2.0 vision. Before we dive 
into the details of Silverlight for the enterprise, let’s take a high-level look at Silverlight and its avail-
able versions and key components. This book assumes that you are already aware of the Silverlight 
technology and how to build basic applications using Silverlight 2. If you are a newcomer to Silver-
light and the following section is not sufficient to get started with Silverlight 2, please read the online 
materials and books mentioned in the “Additional References” section of this chapter.

As described earlier, Microsoft Silverlight provides a platform to develop cross-browser, 

(Extensible Application Markup Language), an XML-based language that facilitates externalized and 
loosely coupled definitions of the user interface and related style sheets.

Different Versions of Silverlight
At present, two versions of Microsoft Silverlight—Silverlight 1 and Silverlight 2—are available.
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Silverlight 1
After having a great showcase at Mix 2007 in May 2007, Microsoft Silverlight 1 (earlier known by 

Expression Encoder 1.0, was released in September 2007 as the first version of Silverlight. Silver-
light 1 is a very rudimentary release of the product and mainly focuses on the development of Rich 
Media Internet Applications (RMIAs). It contains rich media presentation framework–related core 
components like UI controls handling the rendering of 2D vector graphics, media, animation, and 

Object Model (DOM) integration to manipulate the UI.

Note The RMIA is a type of RIA containing a subset of RIA attributes. RMIA-type applications/plug-ins are 
mainly focused on media (audio and video) streaming features.

Even though Silverlight 1 has limited features and limited support for development, when it 
was released, it was highly respected in the commercial market and created a buzz. Along with the 
Major League Baseball web site ( ), many major commercial sites adopted Silver-
light 1 to provide rich media experiences. Microsoft also provided some great sample sites like the 
Tafiti search front end ( ), powered by the MSN search engine to explain the 
Silverlight technology and RIA concepts.

Silverlight 2
The next landmark version of Silverlight was released as Silverlight 2 in October 2008. It is a big leap 
from the first basic version to version 2. Silverlight 2 is enhanced in the following areas:

ommon Language 
Runtime (CLR). The support for the CLR enables the integration of Microsoft .NET managed 
code-behind using default Microsoft .NET class libraries in Silverlight 2 projects.

 and Language-Integrated Query (LINQ) integration to 
develop complex enterprise RIAs.

functionalities.

different types of application deployment.

Tools for Microsoft Silverlight: eclipse4SL ( ).

 of Silverlight due to the Silverlight XAML 

).


