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Foreword
      

      Since I wrote the foreword to the first edition of this book, a lot has happened with ASP.NET MVC. In 2011, Microsoft released
         ASP.NET MVC...twice. The first time included lots of great improvements to the framework, but one of the most noticeable improvements
         was the new Razor view engine. Razor removes all the syntactic cruft involved in writing views via a streamlined clean syntax.
         More importantly, it’s very flexible and can be used outside of ASP.NET.
      

      The second time they shipped ASP.NET MVC, the release was ASP.NET MVC Tools Update. The ASP.NET MVC runtime did not change
         at all. In fact, it was the same exact runtime installer. But wow did the tooling change! ASP.NET MVC included scaffolding
         based on the Entity Framework Code First model. This provided all the code needed for a simple CRUD interface over a set of
         entities. Also included in that release was NuGet 1.0 RTM. NuGet is a package manager that makes it easy to discover and install
         libraries (in the form of NuGet packages) into a Visual Studio project. In fact, many of the third-party libraries included
         in ASP.NET MVC were shipped this way. The benefit of this approach is that even after a project is created, it’s very easy
         to discover and install updates to these third-party dependencies as new versions ship.
      

      Microsoft recently deployed the NuGet Gallery written using ASP.NET MVC. It was probably my first real-world web application
         built using the framework I’ve spent the last four years working on. And I am most certainly biased when I say this, but I
         believe it’s the truth: it was a joy to work on. I certainly found some pain points, but overall, it was a good experience.
         I hope you feel the same way as this book guides you through the inner workings of ASP.NET MVC and you too build some web
         applications with it.
      

      PHIL HAACK GITHUB

      



Foreword to the Second Edition
      

      Every once in a while, if you are lucky, you may get to see history in the making. For me, one of those moments occurred in
         October of 2007. I sat on the floor of a filled to capacity conference room eagerly watching Microsoft’s Scott Guthrie unveil
         the preview version of what would later become Microsoft’s ASP MVC framework. What was shown that day would change this developer’s
         life—and many other developers’ lives—forever.
      

      One group of people that was directly affected by this conference session was the authors of both editions of this book: ASP.NET
         MVC in Action. The book you hold in your hands is the product of hundreds of hours of real world experience, experimentation,
         and documentation of how to best use the newest version of the Microsoft ASP.NET MVC framework.
      

      In ASP.NET MVC 2 in Action you will learn from expert users of the ASP.NET MVC framework on all subjects: Routes, Controllers, Controller Factories,
         View Engines, Input Builders, Validations, and Areas. Finally, you will find the diamonds and rubies sprinkled throughout
         this book: the tips and tricks that you can put to immediate use.
      

      One thing I am sure of is that the second edition will suffer the same fate as my copy of the first edition. It will become
         a coffee-stained, dog-eared, marked-up resource that I will find invaluable in my day-to-day work with the ASP.NET MVC framework.
      

      ROD PADDOCK

      OWNER, DASH POINT SOFTWARE

      EDITOR IN CHIEF, CODE MAGAZINE

      



Foreword to the First Edition
      

      The final version of ASP.NET MVC 1.0 was released March 2009 during the Mix 09 conference and nobody was caught by surprise
         with what was inside—and this is a good thing. Before the debut of the final version, the product team had released multiple
         public previews with full source code in an effort to raise the bar on openness and community involvement for a Microsoft
         product.
      

      Why would we do this?

      Transparency and community involvement are noble goals, but they aren’t necessarily the end goal of a project. What we’re
         really after is great product. I like to think of ASP.NET MVC as almost an experiment to demonstrate that transparency and
         community involvement were great means to achieving that goal.
      

      After Preview 2 of ASP.NET MVC was released, we received a lot of feedback from developers that writing unit tests with ASP.NET
         MVC was difficult. Jeffrey Palermo, the lead author of ASP.NET MVC in Action, was among the most vocal in providing feedback during this time. We took this feedback and implemented a major API change
         by introducing the concept of action results, which was a much better design than we had before. Community involvement helped
         us build a better product.
      

      ASP.NET MVC focuses on solid principles such as separation of concerns to provide a framework that is extremely extensible
         and testable. While it’s possible to change the source as you see fit, the framework is intended to be open for extension
         without needing to change the source. Any part of the framework can be swapped with something else of your choosing. Don’t
         like the view engine? Try Spark view engine. Don’t like the way we instantiate controllers? Hook in your own dependency injection
         container.
      

      ASP.NET MVC also includes great tooling such as the Add View dialog, which uses code generation to quickly create a view based
         on a model object. The best part is that all the code generation features in ASP.NET MVC rely on T4 templates and are thus
         completely customizable.
      

      With this book, Jeffrey will share all these features and more, as well as show how to put them together to build a great
         application. I hope you enjoy the book and share in his passion for building web applications. Keep in mind that this book
         is not only an invitation to learn about ASP.NET MVC, but also an invitation to join in the community and influence the future
         of ASP.NET MVC.
      

      Happy coding!

      PHIL HAACK

      SENIOR PROGRAM MANAGER

      ASP.NET MVC TEAM

      MICROSOFT

      



Preface
      

      My programming career started in the mid-nineties as a web developer for a local school district. Web as in http, that is. Netscape Navigator was helping to grow the number of households with internet modems, because it was more advanced
         than anything else at the time. Netscape Navigator 3.0 (1996), and 3.04 (1997), helped households and businesses all over
         the world open up the internet for common uses. And there is no more common task than shopping! With the advent of e-commerce,
         the internet exploded with a capitalist gold rush.
      

      I started web development in the public sector, ironically, where we leveraged the first threads of social networking by allowing
         school district graduates to collaborate with other former classmates. I started my career on the Microsoft platform using
         IDC (Internet Database Connector) with HTX (HTML Extension Template). Internet Information Services (IIS) 2.0 gave us fantastic
         flexibility against ODBC data sources. This was my first use of the “code nugget,” or <% %> delimiters. IDC/HTX gave way to Active Server Pages (ASP), and I can still recall following the breaking changes from ASP
         2.0 to ASP 3.0 as well as the awesome COM+ integration when it was introduced. I dabbled in CGI, Perl, Java, and C++ along
         the way, but I stayed with the Microsoft platform. I observed the Visual Basic explosion largely from the sidelines, although
         I did learn the ropes with some small utility apps.
      

      ASP 3.0 saw the browser wars with Internet Explorer 4, released with Windows 95, duking it out with Netscape for browsing
         market share. Writing web applications that worked well with both browsers was brutal. IE 5.0 opened up the horizons for intranet
         applications with proprietary web extensions like the XML data island that would dynamically bind to tables with the datafld=“”
         attribute. Client-side scripting was proprietary, and many companies mandated IE just to get the advanced functionality. IE
         5 and IE 5.5 were the main browsers on the Microsoft side of the dot-com boom. Windows XP shipped with IE 6, which effortlessly
         captured the majority of the web browser market.
      

      During this time, most web developers building business systems had to make a choice of which browser to test with. For public
         sites, there were many pages that had to be coded twice. For intranet, the application likely only worked in IE. ASP 3.0 put
         the programmer intimately in touch with HTTP, HTML, and the GET and POST verbs. CSS was still in its infancy, and the <blink> tag was fading in popularity. I remember pulling out crude frameworks to handle multiple request paths from the same ASP
         script.
      

      At the same time that ASP 3.0 was enjoying widespread adoption, Struts was taking the Java web application world by storm.
         Struts was probably the most well-known Java MVC framework, although today, in 2012, there are many popular ones for the JVM.
         With ASP 3.0, I was largely unaware of the lessons my Java counterparts had already learned, although I certainly felt the
         pain of having all the responsibilities lumped into a single ASP script.
      

      I adopted ASP.NET 1.0 right out of the gate and converted some of my ASP 3.0 sites to Web Forms. Remember when GridLayout was the default, with CSS absolute positioning everywhere? It was very clear that Web Forms 1.0 was geared for VB 6 developers
         coming over to .NET and getting onto the web. The postbacks and button click handlers were largely foreign to me, but my colleagues
         who were seasoned VB 6 coders were right at home. ASP.NET 1.1 dropped the GridLayout and forced the developer to understand HTML and how flow layout works. Downlevel rendering was great when IE was the “preferred”
         browser, and everything else was downlevel. That paradigm started to break as Firefox climbed in market share and demanded
         standards-compliant markup. We learned we needed to declare our DOCTYPE, and we no longer wanted downlevel rendering, so we turned that feature off.
      

      I became an ASP.NET Expert and was a frequent blogger during the .NET 2.0 beta cycle. I knew every feature and every breaking
         change from ASP.NET 1.1 to 2.0, and I helped my team adopt 2.0. During the ASP.NET 2.0 era, I started following Martin Fowler
         and his Model-View-Presenter writings. I implemented that pattern to pull away logic from the code-behind file, which had
         become quite bloated. Java developers, in 2005, were enjoying a choice of several MVC frameworks for the web. I, on the other
         hand, was wrestling Web Forms into Model-View-Presenter and test-driven development submission. It was exhausting, but what
         was the alternative?
      

      In 2006, with a job change, I jumped straight over to smart-client development with WinForms. With the similar clunkiness
         of the code-behind model, and with a development team to manage, I implemented the Model-View-Controller pattern with the
         Win-Form class as the view. It was a breath of fresh air. UI development was seamless, and the controllers were a natural
         boundary from the domain model to the UI. In 2007, I jumped back into web development and begrudgingly implemented Model-View-Presenter
         with WebForms again. In retrospect, I wish I had adopted MonoRail, another Model-View-Controller framework for .NET.
      

      In March of 2007, Scott Guthrie (@scottgu) created a prototype of what would become the ASP.NET MVC Framework. Mr. Guthrie
         had heard from many customers about the difficulties with Web Forms and how they needed a simpler, more flexible way to write
         web applications. At the 2007 MVP Summit, Mr. Guthrie sought input from a small group of Microsoft MVPs. The group, made up
         of myself, Darrell Norton, Scott Bellware, and Jeremy Miller, validated the vision of his prototype and gave some initial
         input that would end up being coded into the framework.
      

      When Scott Guthrie presented a working prototype and vision for ASP.NET MVC at the AltNetConf Open Spaces conference in October
         of 2007, I instantly knew that this was what I wished I had had all along. Being a long-time web developer, I understood HTTP
         and HTML, and this, I believe, is what ASP.NET 1.0 should have been. It would have been such a smooth transition from ASP
         3.0 to ASP.NET MVC. I can claim the first ASP.NET MVC application in production, when I convinced Mr. Guthrie to give me a
         copy of his prototype. I revised my http://www.partywithpalermo.com registration site and launched it in November of 2007 on one of Rod Paddock’s servers at DashPoint.
      

      When Manning Publications approached me to write a book on ASP.NET MVC, I was already a frequent blogger on the topic and
         had already published an article on the framework in CoDe magazine. Ben Sheirman, Jimmy Bogard, and I worked on ASP.NET MVC in Action for over a year, and I was very excited to see it published and very well received by the developer community. Microsoft
         continued to release incremental previews of the next version, ASP.NET MVC 2. For the second edition, we brought on two new
         members to the author team: Eric Hexter and Matthew Hinze. The five of us started working on ASP.NET MVC 2 in Action in late 2009 with framework knowledge we cultivated in the field and experience as authors that we’d gained writing the first
         book.
      

      With ASP.NET MVC 4 in Action, Ben moved into iOS development, and Jeremy Skinner joined the author team, bringing his vast knowledge as an MvcContrib
         committer and ASP Insider. This edition comes at a time when HTML5, CSS3, and jQuery are surging in popularity. ASP.NET MVC
         further integrates jQuery and provides more support for JavaScript, which is seeing increased adoption with other frameworks
         like Node.js and Backbone.js.
      

      What Microsoft did with the ASP.NET MVC release cycle was unprecedented at the time, compared to previous projects in the
         Developer Division. The project was released at least quarterly on the CodePlex site, source code and all. It was also developed
         using test-driven development as the software construction technique. Full unit-test coverage is included in the source code
         download, and ASP.NET MVC was released under the Apache open source license. If you choose to do so, you can now submit a
         pull request directly to the ASP.NET team!
      

      ASP.NET MVC works the same way the web works. It’s a natural fit. Although Microsoft was the last to the table with a Model-View-Controller
         framework for their development platform, this framework is a strong player. Its design focuses on the core abstractions first.
         It is also conducive to extension by the community. In fact, the same week the first Community Technology Preview (CTP) was
         released, Eric Hexter and I launched the MvcContrib open source project with an initial offering of extensions that integrated
         with the ASP.NET MVC Framework. MvcContrib was subsequently accepted as the first community project by the CodePlex Foundation,
         a group that facilitates corporate contributions to open source.
      

      ASP.NET MVC is a frequently used tool at Headspring, where I manage the consulting practice. For the .NET industry as a whole,
         in 2009, I predicted that ASP.NET MVC would be considered the norm for ASP.NET development by 2011. Now that 2011 has arrived
         and gone, that prediction has come true. New developers are coming to the .NET platform every day, and for web developers,
         ASP.NET MVC is much simpler to ramp up on. Because of the decreased complexity, the barrier to adoption is lowered, and because
         of its simplicity, it can grow to meet the demands of some of the most complex enterprise systems.
      

      Meanwhile, this framework has been of direct and immediate benefit to our client projects. Leveraging the framework on client
         projects has definitely helped increase the quality of information contained in this book, because the book is based on hands-on
         experience. We have seen successes, and we have found some things that don’t work. We’ve brought these lessons to bear in
         this text for your benefit, and we hope that this book will stay with you even after you have written your first application.
      

      Although other platforms have benefited from Model-View-Controller frameworks for many years, the MVC pattern is still new
         to many .NET developers. This book explains how and when to use the framework as well as the theory and principles behind
         the pattern and complimentary patterns. We hope that this book will help enlighten you about an indispensable technology that’s
         very simple to learn.
      

      JEFFREY PALERMO
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About this Book
      

      The ASP.NET MVC framework has come a long way over the last few years.

      It was originally the vision of Scott Guthrie in early 2007, and with a subsequent prototype demonstration in late 2007 and
         the hire of Phil Haack as a Senior Program Manager, this vision became a reality. Several public previews of the framework
         were released over the following year, followed by the final release of ASP.NET MVC 1.0 in early 2009.
      

      At a time when many web developers in the .NET community were becoming frustrated that other platforms had great MVC frameworks
         available (such as Ruby on Rails) that provided lightweight, clean, and simple ways of building web applications, ASP.NET
         Web Forms was losing favor. Developers struggled to make it do things for which it was never initially intended, and for many
         developers with a web background, the complexities of the page lifecycle and the pseudo-stateful model were very alien concepts.
      

      ASP.NET MVC aimed to solve this problem by positioning itself as an alternative platform to Web Forms for developing web applications
         on the .NET platform. Taking inspiration from other frameworks such as Rails, MonoRail, and others, ASP.NET MVC provided a
         much cleaner way for .NET developers to build web applications.
      

      With the second major release in March 2010, ASP.NET MVC 2 added support for several important features that were missing
         from the first release (such as validation, areas, and templated helpers). Now with ASP.NET MVC 4, Microsoft has built on
         an already solid platform and has introduced several major new changes—the new Razor view engine replaces the Web Forms ASPX
         engine as the default mechanism for rendering HTML, and the framework embraces many of the new features introduced with .NET
         4.
      

      For people who have a diversified software background, ASP.NET MVC is a great, familiar addition to the Visual Studio development
         experience. For those who began their software career with .NET 1.0 or later, it’s a fundamental shift in thinking because
         they grew up with Web Forms being “normal” web development.
      

      This book starts by providing an introduction to ASP.NET MVC, which should be helpful if you’ve never used ASP.NET MVC before,
         or if you have experience with a previous version and are interested in seeing what’s new in version 3. Following this, we’ll
         dive deeper into the core concepts that are so important to modern .NET web development, including the use of Ajax, clean
         URLs, dependency injection, and validation.
      

      This book aims to have a long-lasting place on your bookshelf. The API will evolve, but the principles behind using an MVC
         framework and the ways to structure URLs, tests, and application layers are more durable. We hope this book serves not only
         as a rigorous foray into ASP.NET MVC development but also as a good guide toward developing long-lived web applications on
         the .NET platform.
      

      
Roadmap
      

      The book is divided into 3 main parts:

      

      
	
Part 1 (chapters 1-4) provides an introduction to ASP.NET MVC by walking through the creation of a simple guestbook application while explaining
            the core concepts of the framework.
         

         	
Part 2 (chapters 5-15) covers several fundamental topics that are important to understand when working with ASP.NET MVC, including validation (chapter 6), Ajax (chapter 7), security (chapter 8), and routing (chapter 9). This part of the book provides specific examples that illustrate each of these concepts. In addition, this part also covers
            several good-practice examples such as how to build view-specific models (chapter 5) and lightweight controllers (chapter 12). This part finishes with a look at how data access with the third-party NHibernate project can be leveraged within an MVC
            application.
         

         	
Part 3 (chapters 16-24) explores several advanced topics, mainly focused on the framework’s extensibility points, including how to extend controllers
            (chapter 16), how to use dependency injection (chapter 18), and how to extend areas to make them easily redistributable (chapter 19). Then, chapters 23 and 24 cover features that are not backward compatible with previous versions of ASP.NET MVC such as mobile layouts and Web API.
         

      


Who should read this book?
      

      This book is mostly written for senior, mid-level, and junior developers working with ASP.NET. The first section of the book
         will mostly benefit developers who have never worked with ASP.NET MVC before, or who have experience with older versions and
         are looking to upgrade.
      

      Parts 2 and 3 of the book will benefit developers of all experience levels looking to expand their knowledge of ASP.NET MVC
         in order to use it within real world applications. Additionally, these chapters will also be of benefit to application architects
         and team leaders who have to choose techniques to employ on their teams.
      

      This book assumes that you are already familiar with web-development concepts (such as HTTP, HTML, CSS, and JavaScript) and
         that you have experience with the C# language.
      

      
Source code conventions and downloads
      

      All source code in listings or in text is in a fixed-width font like this to separate it from ordinary text. Code annotations accompany many of the listings, highlighting important concepts. In some
         cases, numbered bullets link to explanations that follow the listing.
      

      The source code for the examples in this book is available online from the publisher’s website at http://www.manning.com/ASP.NETMVC4inAction.
      

      
Author Online
      

      Readers of ASP.NET MVC 4 in Action have free access to a private web forum run by Manning Publications, where you can make comments about the book, ask technical
         questions, and receive help from the author and from other users. To access the forum and subscribe to it, point your web
         browser to http://www.manning.com/ASP.NETMVC4inAction.
      

      This page provides information about how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum. Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between
         individual readers and between readers and the authors can take place. It’s not a commitment to any specific amount of participation
         on the part of the authors, whose contribution to the book’s forum remains voluntary (and unpaid). We suggest you try asking
         them some challenging questions, lest their interest stray!
      

      The Author Online forum and the archives of previous discussions will be accessible from the publisher’s website as long as
         the book is in print.
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Part 1. High-speed fundamentals
      

      Part 1 is for those folks who haven’t done much with ASP.NET MVC and need to see every concept individually before using them all
         together. Whether or not you have followed some of the tutorials available at http://www.asp.net/mvc, you will find the chapters in part 1 very easy to follow. But don’t expect part 1 to be only for absolute beginners. We move very quickly from creating your very first ASP.NET MVC project through to exploring
         all the key concepts in depth.
      

      Before you begin chapter 1, you will want to install ASP.NET MVC 4 and Visual Studio 2010 or 2011.
      

      In chapter 1, we walk through a beginner ramp-up, covering the basics of the MVC pattern and ASP.NET MVC implementation. Chapter 2 takes you through implementing a simple Hello World example. Next, chapter 3 covers the fundamentals of MVC views, including creating strongly typed view models and covers some of the templating features
         in the Razor view engine. Chapter 4 introduces the basics of controllers: handling requests, form posts, and passing information to the view.
      

      Once you understand the fundamentals of ASP.NET MVC, you can move on with confidence to part 2, which will layer on more combinatory concepts.
      

      


Chapter 1. Introduction to ASP.NET MVC
      

       




	
            




         This chapter covers
         

         
	A brief history of ASP.NET

            	An introduction to the MVC pattern

            	What’s new in ASP.NET MVC 3/4

         



      


	
            



 

ASP.NET MVC is a web development framework on the Microsoft .NET platform that provides a way for developers to build well-structured
         web applications. Introduced as an alternative to Web Forms, ASP.NET MVC has significantly grown in popularity since its first
         public preview in 2007, and now many large web applications are built using this technology.
      

      Although Microsoft has been developing tools and frameworks for web development for a long time, ASP.NET MVC provides a major
         shift from previous efforts with a focus on clean code, separation of concerns, and testability.
      

      In this first chapter, we’ll briefly explore the history of Microsoft’s web platform as well as introduce the MVC design pattern.
         Finally, we’ll mention some of the new features of ASP.NET MVC that will be explored throughout this book. If you already
         have experience with previous versions of ASP.NET MVC, you may want to skip on to chapter 2.
      

      Let’s begin by looking briefly at how web development on the .NET platform has evolved.
      

      
1.1. Setting the stage
      

      Depending on how long you’ve been building web applications on the Microsoft platform, you’ll relate to some or all of the
         following pain. In the 1990s, developers built interactive websites using executable programs that ran on a server. These
         programs (Common Gateway Interface [CGI] was a common technology at the time) accepted a web request and were responsible
         for creating an HTML response. Templating was ad hoc, and the programs were difficult to write, debug, and test. In the late
         1990s, Microsoft, after a brief stint with HTX templates and IDC connectors, introduced Active Server Pages, or ASP. ASP brought templating to web applications. The server page was a mixture of an HTML document and dynamic scripting. Although
         this was a big step forward from the alternatives, server pages soon became massive, and the combination of code and markup
         was nearly indecipherable.
      

      In early 2002, Microsoft released the first version of the .NET Framework, and it was a huge shift away from the world of
         classic ASP development.
      

      1.1.1. The .NET platform
      

      .NET was a huge shift for those developers familiar with the dynamic scripting of classic ASP. .NET introduced several new
         programming languages that all compiled to the same intermediary language in order to run on .NET’s Common Language Runtime (CLR). Initially, these languages included C#, Visual Basic.NET, and J#, all statically typed languages.
      

      Over time, the languages available on the CLR have evolved. With the latest release of the framework (.NET 4), the following
         languages are available out of the box:
      

      

      
	C# 4

         	VB.NET 10

         	F#

      

In addition to these languages, .NET 4 includes a new Dynamic Language Runtime (DLR) that also allows dynamic programming languages to run on top of the CLR. These include IronRuby and IronPython, open
         source implementations of the popular Ruby and Python programming languages. The DLR features are now also available to the
         historically statically typed .NET languages such as C#. Figure 1.1 shows the relationship between the languages on the .NET platform.
      

      Figure 1.1. .NET languages on the CLR
      

      [image: ]

      As well as supporting several programming languages, the .NET Framework ships with the Framework Class Library (FCL)—a collection
         of libraries that contain classes for performing a huge variety of tasks. The ASP.NET libraries for web development are part
         of this collection.
      

      1.1.2. ASP.NET Web Forms
      

      ASP.NET Web Forms was the first web development framework by Microsoft that built on top of the core ASP.NET libraries, and
         it was hugely different from what ASP developers had dealt with previously.
      

      Web Forms is built around an event-driven page lifecycle where events are raised as the page is being rendered. As a developer,
         you can hook into these events in order to run code at certain points during the page lifecycle. User interface elements are
         defined as controls where each control is responsible for its own rendering process and has its own set of events. This approach,
         while familiar to developers with a Visual Basic 6 or Windows Forms background, felt very alien to traditional web developers
         as it abstracted away the basics of HTTP and tried to enforce a stateful model upon the web, which is inherently stateless.
      

      When Web Forms was first released, the server-side event lifecycle caused newsgroups to explode with activity as confused
         developers searched for that magic event in which to add those two simple lines of code necessary to make the page work as needed. Web Forms also introduced
         the concept of ViewState, which was used to maintain the illusion that you were working with a stateful model.
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