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				Introduction

				Visual Studio 2010 is more than just the next version of Visual Studio to use with the next version of the .NET Framework. Visual Studio 2010 continues Microsoft’s attempt to position Visual Studio as a tool you can use for the upstream and downstream development activities that sandwich actual code writing. For example, you can use Visual Studio to visually model the entities you want to create in code. Unlike other modeling tools that have only a one-way relationship between the model and the code generation, your code stays synchronized with the model.

				Visual Studio 2010 is a complete rewrite of the user interface, but don’t worry; the familiar commands and tools that you have come to know and love are still there. You’ll notice a completely revised, intuitive, and modern user interface that showcases the tremendous leaps that Visual Studio has made since the release of Visual Studio .NET back in 2002.

				Visual Studio 2010 provides a dizzying array of editors, controls, designers, and supporting tools for developing software. Getting mired in the details of using these tools is a productivity killer. This book uses plain English to show you how to use Visual Studio 2010 to get busy building software while ignoring unnecessary details. Use this book to focus on the work that pays the bills and to

				♦ Improve your individual efficiency and productivity as a developer.

				♦ Display proficiency in selecting the right Visual Studio 2010 tools required to develop a solution.

				♦ Employ Visual Studio 2010 to guide and improve your individual software-development practices or those of a team.

				♦ Navigate the many project types, editors, and designers in Visual Studio 2010.

				♦ Increase your confidence and professionalism in using the development environment of choice for developers of solutions based on the Microsoft platform.

				♦ Determine the role of Visual Studio in your software development process, whether you’re working solo or on a team of 20.

				Who Should Read This Book?

				A little something for everyone is in this book, whether you’re brand-new to software development or an old pro. No matter what your skill level is, you need this book if you see yourself in any of these categories:

				♦ New application developers: Whether you’re a student, a graduate who just landed your first programming job, or a power user looking to expand your horizons, you’ll find everything you need to get productive with Visual Studio 2010 Professional.

				♦ Existing .NET developers: Not sure when you can make the jump to version 4 of the .NET Framework? Never fear. You can start using Visual Studio 2010 right now, with previous versions of the .NET Framework. I show you how, in Book II, Chapter 4. Plus, see how to convert your existing applications and use what you already know to get productive.

				♦ Existing developers using other technologies: Whether you’re coming from Visual Basic 6 or Java, you’ll find lots of no-frills examples to help you get started with Visual Studio 2010.

				♦ Advanced developers on the bleeding edge: Even if you’ve used the .NET Framework since it was in beta, this book shows you how to use Visual Studio 2010 for the latest guidance and best practices in software development.

				Visual Studio 2010 isn’t just for developers anymore. Increasingly, software is developed as part of a team effort. Visual Studio 2010 has increased its scope to encompass more aspects of the software development life cycle. As a result, all roles on the team are increasingly affected. Regardless of your role, you may find this book helpful if you fill any of these roles:

				♦ Managers, leads, and supervisors need to understand the productivity gains and best-practices guidance offered by Visual Studio 2010. These gains can be useful for improving team processes, as well as for evaluating programmer productivity.

				♦ Architects, designers, and analysts will find new tools designed to improve collaboration among analysis, design, and implementation steps.

				♦ Developers, testers, and technologists use Visual Studio 2010 to develop and test software. As such, this integral part of the software development process requires you to know how to harness its many features into a set of steps that supports a specific project’s development requirements.

				About This Book

				In this book, you find out how to use Visual Studio 2010 Professional Edition to build these types of applications:

				♦ Windows applications

				♦ Web sites and Web services

				♦ Mobile applications

				♦ Native applications using C++

				You may be surprised that Visual Studio 2010 has moved way beyond building merely traditional applications. You can use it to build and manage solutions for SQL Server databases, SharePoint sites, Windows Workflow applications, BizTalk packages, and many other enterprise server solutions. I discuss most of these topics throughout the book.

				The message of this book is mostly how to use Visual Studio to improve your personal productivity as a developer, whether you’re working solo or as part of a team.

				The book focuses primarily on Visual Studio 2010 Professional Edition, although many examples work in other editions, too. Many developers, regardless of the size of their shops, use Visual Studio 2010 Professional Edition.

				You can’t talk about Visual Studio 2010 without also covering the .NET Framework. This book covers the .NET Framework at a very high level and in the context of demonstrating the features of Visual Studio 2010.

				The book is mostly “language agnostic,” although (just like in real life) the language best suited for the job is used to demonstrate the material. In most Microsoft shops, there is a preference for either Visual Basic or C#. For that reason, many chapters use Visual Basic examples when they could have just as easily used C# examples.

				Despite the preceding statement, this book isn’t a learn-to-program book or a language-syntax book. If you’re new to programming, consider checking out a beginning programming book or course. If you’re a hobbyist or a new programmer, you may find all the tools in Visual Studio 2010 to be overwhelming or outside the bounds of your budget. In that case, consider using a Visual Studio Express Edition, which is free.

				Foolish Assumptions

				You’ll get the most out of this book if you already know how to use basic programming constructs, such as for loops and if...then statements. Even though this book doesn’t teach you how to program, it does share guidance and tips on the use of best practices. Even if you’ve never programmed, you can still use the examples in this book to start creating basic Windows and Web applications using Visual Studio 2010.

				Here are some other assumptions this book makes about you:

				♦ You have little or no experience with object-oriented programming (OOP). Becoming an OOP whiz takes many years of hands-on practice. This book can help lay the groundwork for your OOP training and show you the OOP features in Visual Studio 2010. Book III introduces you to OOP.

				♦ You have little or no experience in using Visual Studio or the .NET Framework. If you have plenty of experience with Visual Studio or the .NET Framework, you can reuse that knowledge with this version of Visual Studio. Either way, you are walked through all the examples, step by step.

				♦ You don’t have formal training in computer science. This book offers technical explanations of what Visual Studio is doing behind the scenes when it’s relevant to helping you understand the topic.

				Conventions Used in This Book

				This book uses a helpful set of conventions to indicate what needs to be done or what you see on-screen.

				Stuff you type

				When you are asked to type something, like a command or an entry in a text box, the text looks like this:

				Type me

				Menu commands

				When you are given a specific set of menu commands to use, they appear in this format:

				FileNewWeb Site

				In this example, you should click the File menu, choose the New menu item, and then choose the Web Site menu item.

				Display messages

				If a specific message is referred to that you see on your screen, it looks like this on the page:

				This is a message displayed by an application.

				All code in the book also looks like this.

				How This Book Is Organized

				This book is organized so that you don’t have to read it from cover to cover. To get the most out of the book, use the Table of Contents or Index to find specific topics. The seven mini-books cluster common tasks for which you might use Visual Studio 2010 to develop software. This section provides a brief overview of what you can find in each small book.

				Book I: Visual Studio 2010 Overview

				Book I is a good place to start if you’re new to Visual Studio or .NET, or just want a refresher. In Book I, you get the lowdown on using Visual Studio 2010 with the .NET framework and with all the programming languages supported in Visual Studio.

				Book II: Getting Started with Visual Studio

				Use Book II to get up and running with Visual Studio 2010. If you already installed Visual Studio 2010 and are familiar with making your way around the Visual Studio interface, you can fast-forward through most of Book II. You find out how to install and navigate Visual Studio 2010 and use Visual Studio to say in touch with the Microsoft community.

				Book III: Coding

				Book III shows you all the major Visual Studio features for designing, writing, and generating code. Whether you’re an experienced or novice programmer, you’re likely to come across something you haven’t seen yet. In Book III, you use the code editor to create source code and explore the basic language syntax of C# and Visual Basic. You also get a primer in object oriented programming and explore the class anatomy in .NET. Book III also shows you how to use Visual Studio to debug, analyze, and test your code.

				Book IV: Basics of Building Applications with Visual Studio 2010

				Visual Studio 2010 is all about creating applications. In Book IV, you dig into the kinds of applications you can create. In Book IV, you discover how to use Visual Studio to create C++ as well as .NET Windows and Web applications. You also discover new additions to the .NET framework for threads and parallel programming. Finally, you discover deploying your applications on the cloud with Windows Azure.

				Book V: Getting Acquainted with Data Access

				Nowadays, all applications require access to data. Book V surveys the vast array of data access features in Visual Studio 2010. Even a seasoned ADO.NET programmer should take a fresh look at the new data access code-generation features in Visual Studio because they can help you to explore data controls, create and manage connection strings, access data by using objects in a class library, model data from XML documents, and use Visual Studio for SQL Server 2008 projects.

				Book VI: Going the Extra Mile

				Visual Studio 2010 provides many features that take your productivity to new levels. At some point, all developers need to explore the topics covered in Book VI, such as configuring and managing the build process, keeping track of your code versions with source code control, and deploying Windows and Web application. In Book VI, you also discover creating applications for the Facebook social networking site.

				Book VII: Extending the Family

				Visual Studio 2010 is the development platform for many exciting new technologies being introduced by Microsoft. In Book VII, you explore how to find add-ons from Microsoft and other vendors to extend the features of Visual Studio 2010. You also explore Visual Studio 2010 and Team Foundation Server.

				About the Companion Web Site

				A companion Web site provides additional material. You can find it at www.dummies.com/go/vs2010. What you’ll find is a section for each small book. Inside each section are resources links and projects with the source code.

				Icons Used in This Book

				In a book stuffed to the gills with icons, the editors have decided to use — you guessed it — more icons. Luckily, however, the book’s icon set acts as visual signposts for specific stuff that you don’t want to miss.

				[image: tip.eps]Tip icons point out advice that can save you time, trouble, and, quite possibly, cash.

				[image: technicalstuff.eps] These tidbits are completely optional, but if you’re really into the technical side of things, you’ll find loads of interesting info here.

				[image: warning_bomb.eps] Always read the information next to this icon! These icons highlight pitfalls to avoid as you deploy your applications or put the power of Visual Studio 2010 into action.

				[image: remember.eps] As its name suggests, this icon highlights stuff that you might want to, well, remember.

				[image: ontheweb.eps] This icon points out resources that you can find on the book’s companion Web site, which can help you further explore the topic being covered.
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				Chapter 1: What Is Visual Studio?

				In This Chapter

				Figuring out Visual Studio’s role in software development

				Seeing Microsoft’s vision for Visual Studio

				Saying hello to .NET

				To be truthful, building software that does more than just say something like “Hello world” requires more than just writing a few lines of code in a text editor. Who knew that business software could be so complex?

				That’s where tools such as Visual Studio enter the picture. Visual Studio enables you to build software more quickly by offering an advanced editor, compiler, and debugger in a single, easy-to-use package.

				From Source Code to Application: How Software Is Written

				There are three parts to writing software:

				♦ Creation of source code: This source code is human-readable and normally text-based. Source code comes in many flavors depending on the language used. (Chapter 4 contains a lot more information about languages.)

				♦ Compilation: During compilation, the source code is translated into binary executable data. This data takes many forms, including a compiler such as the one built into Visual Studio, an interpreter such as the command line (which ultimately creates binary executable data), or a variety of intermediate steps, such as a Java Virtual Machine, which takes pseudocode and converts to binary executable.

				♦ Execution of the program: This step takes place as part of the development process while testing and then independently when users run the software. Figure 1-1 displays a summary of this process.

				[image: ontheweb.eps] The Visual Studio 2010 All-In-One Desk Reference For Dummies companion Web site at www.dummies.com/go/vs2010 has a list of the most popular and common tools that you can download from Microsoft. You can also find a link to a video presentation that shows the process of creating and executing programs.

				
					Figure 1-1: The process of creating and running programs is divided into three parts.

				

				[image: 539439-fg010101.eps]

				[image: technicalstuff.eps] A programming language is a language that humans can understand and use to write computer programs. Computers understand only binary executable data, which is why a compiler has to translate the program from the human-readable programming language into binary executable. For .NET managed applications, the process is a little different as the compiler creates tokenized executable in the Microsoft Intermediate Language (MSIL), which the Common Language Runtime (CLR) then turns into machine code executable by the computer.

				Technically, all you need to write source code is Notepad. Notepad would suffice for batch files, HTML applications, and even .NET programs. (The common joke at many seminars you attend is that Notepad is a developer’s preferred HTML editor.) The .NET programs then can be compiled with one of the free .NET compilers, so why would you spend money on tools, such as Visual Studio, to develop software? The answer lies in the productivity that Visual Studio provides. It’s one-stop shopping with a built-in editor, several compilers, and the ability to execute compiled programs. This type of program is known as an Integrated Development Environment (IDE). In addition, Visual Studio has a vast array of utilities, such as Spy++, and a world-class debugger that I talk about in Book III, Chapter 7.

				You used to be able to access many programming tools from the command line. Using tools such as the Microsoft Assembler (MASM) (I still have a copy of it), I created many executables from the command line before IDEs even arrived on the scene. However, you can work with the .NET Framework without ever installing a copy of Visual Studio. (See the article at www.devsource.com/article2/0,1895,1955461,00.asp for a description of how you can create a .NET application using just Notepad and the .NET Framework. While this article covers JScript, you can use this technique for VB.NET and C#, too.)

				Have you ever viewed an executable program (such as an .EXE or .DLL file) with Notepad? When you do, all you see is strange-looking characters. It’s not human-readable because someone wrote the program with a human-readable language and then compiled it into machine code. You can get a better (or more accurate) view of machine code by using a hex editor like XVI32 (www.chmaas.handshake.de/delphi/freeware/xvi32/xvi32.htm) or a disassembler, such as Debug.exe (look in the \WINDOWS\system32 folder). However, the managed code that Visual Studio outputs is tokenized Intermediate Language (IL) code, not native code. Consequently, you use ILDASM.exe instead to view the output.

				Just to be completely accurate, .NET language compilers don’t exactly create machine code. Technically, they create intermediate code (or Microsoft intermediate language — MSIL). It’s an intermediate step to machine code that is still not human-readable. When the operating system (OS) encounters MSIL code, it performs a compilation before the application actually runs. This process is known as just-in-time (JIT) compilation.

				The Role of the Integrated Development Environment

				Language compilers and all the tools you need to start writing computer programs are available for free. Most vendors provide software development kits (SDKs) that provide all the tools you need to edit code and compile it. But the Visual Studio IDE offers much more than an easy way to edit, compile, and execute programs. The following list shows reasons that Visual Studio should be carefully considered as a significant productivity boost to Notepad programming.

				♦ An integrated debugger

				♦ IntelliSense

				♦ Project management

				♦ Templates

				♦ A comprehensive help system

				One of the most popular SDKs for software development supports using the Microsoft family of languages, usually either C# or Visual Basic. You can download the Microsoft .NET SDK for free from the Microsoft .NET Framework Developer Center at http://msdn.microsoft.com/en-us/netframework/aa569263.aspx.

				If you have Visual Studio 2010 installed, the SDK is already installed.

				[image: tip.eps]SDKs are an inexpensive way to play around with new tools or keep your skills updated in new or unfamiliar technologies.

				Tools beyond the basic three

				Developing software requires all kinds of tools. At the minimum, you need a text editor and a compiler, as described in the section “From Source Code to Application: How Software Is Written,” earlier in this chapter. As you might guess, however, other tools greatly assist development. In addition to an editor and compiler, you need tools for

				♦ Testing and debugging: You can step through your code one line at a time to resolve errors with a debugger.

				♦ File linking: Link all the files you need to build an entire application.

				♦ Configuration management: Manage the configuration settings for everything from file locations to compiler settings.

				♦ Code editing: Write code without having to memorize the syntax for a programming language. These tools, which have some intelligence about how to use the program language, can provide suggestions or context-sensitive help as you write code.

				♦ Deployment: Easily deploy your compiled application to other computers, where it can be executed.

				When you download an SDK, you get some of the preceding tools, as well as many others. The problem you quickly discover is that managing all these individual tools is cumbersome. Plus, many of the tools are command-line tools — you get no point-and-click convenience here.

				That’s when the idea hits you: “Hey, wouldn’t it be great if all these other tools were integrated into a single tool?” That’s exactly what an IDE does: It puts all the individual tools — the intelligent code editor, the debugger, and the configuration manager — into a single tool where they can interact with one another.

				Enter Visual Studio

				The Microsoft IDE is Visual Studio. Visual Studio 2010 is the latest version of this product. Some editions of Visual Studio are better suited to individual developers, whereas others are geared toward developing software in a team setting. (See Book I, Chapter 5 for more details on these editions and how to choose the edition that’s right for you.)

				With Visual Studio 2010, you get these features:

				♦ Programming languages, such as Visual Basic .NET and C#: See Book I, Chapter 4 for more details on the languages you can use with Visual Studio 2010.

				♦ Technologies for building high-quality software, such as Windows applications, Web-based applications, Web services, and applications for mobile devices (such as smartphones): Book III shows you how to use Visual Studio 2010 to build applications.

				♦ Data access tools that allow you to access data from any of the popular database management systems, such as Microsoft SQL Server or Oracle: You can also access text files and XML files. Book IV covers the data access capabilities of Visual Studio 2010.

				♦ Tools for debugging, designing, testing, and deploying applications: Book VI covers many of these tools.

				✦ All the features of the Microsoft .NET Framework, which provides a rich set of features that allows you to work at a higher level of abstraction: Book I, Chapter 2 discusses the evolution of .NET, and Chapter 3 describes the services of .NET.

				You aren’t restricted to using Visual Studio just for Microsoft .NET, nor is the popular open source editor Eclipse limited to Java. You can use Visual Studio to create Java applications, or you can create .NET applications by using Eclipse.

				You can use multiple programming languages, thanks to the nature of IDEs. All the various tools that are integrated into an IDE can be created by multiple vendors. Instead of restricting you to just the set of tools that comes with a particular IDE, a plug-in allows you to use additional tools created by third-party vendors or the open source community.

				To download the Visual Studio plug-in named Grasshopper (which allows you to create Java applications), go to http://dev.mainsoft.com. You can find plug-ins for Eclipse at www.improve-technologies.com.

				Why would you want to mix up your languages with your IDE? The answer is productivity. In the same way that using a single tool (such as an IDE) is better than using 12 different tools, using an IDE that you’re already familiar with is more productive than switching to a new IDE. So, if you work in a company that develops Microsoft applications primarily using Visual Studio, you can also use it to create Java applications. You don’t need to learn to use a whole new tool, such as Eclipse.

				[image: ontheweb.eps] A podcast that talks about the compilation process is available on this book’s companion Web site. You can find the link from the page at www.dummies.com/go/vs2010.

				Visual Studio as the Hub

				As if the integration of tools weren’t enough, Microsoft has something else in mind for Visual Studio: It envisions Visual Studio as the hub for all the server applications with which a developer might interact.

				For example, instead of accessing Microsoft SQL Server by using the tools for that server, you can access SQL Server features right inside Visual Studio. In the future, Visual Studio will integrate with even more server applications. In this way, Visual Studio is the hub of all your interactions with your company’s information technology environment — assuming, of course, that you’re strictly a Microsoft shop.

				Microsoft has another kind of hub in mind for Visual Studio. The company realized that software development involves more than just coding like a madman. In fact, writing code usually involves only one-quarter to one-third of the effort involved in building software. The rest of the project’s time is spent gathering and analyzing requirements, creating models that explain those requirements, and refining those models into tangible designs that are ultimately translated into code. After the code is written, the software has to be thoroughly tested and bugs tracked and maintained.

				Many developers use everything from pen and paper to third-party tools to perform the rest of the tasks involved in building software. Microsoft saw an opportunity to bring all this activity under the Visual Studio umbrella. In the past, a developer may have used Visio to create models and NUnit to automate code testing. Now, all these tools are integrated in Visual Studio, and they work together.

				The tools work together so well that a model you create in Visual Studio can even generate code. Visio could do that, for example. The model in Visual Studio, however, updates to reflect changes that you make in the code itself!

				Microsoft also realized that software development doesn’t happen in a vacuum. The days of hotshot developers isolating themselves for weeks at a time to build the next big applications are long gone. Companies have finally realized that this approach to software development isn’t sustainable.

				Instead, a company usually has a team of developers, often with specialized roles, working on a project at the same time. By acknowledging that software developer means more than just programmer, Microsoft has expanded Visual Studio with its Team Foundation version to become the hub of a company’s team development activities. (See Book I, Chapter 5 for more information about the different versions of Visual Studio.)

				A team using Visual Studio can log a software bug, associate the bug with a section of code, assign the task of fixing the bug to a developer on the team, and track the resolution of the bug. All this happens in Visual Studio!

				Microsoft’s goal (in addition to increased profits) is for Visual Studio to become the personal productivity tool for software developers. In the same way that Microsoft Office has increased the productivity of office workers by freeing them from typewriters and calculators, Microsoft intends for Visual Studio to create a new standard of productivity for individual software developers and the teams on which they work.

				The Keeper of .NET

				The .NET Framework is the Microsoft platform for creating modern Windows, Web, and mobile software applications. Although the platform provides the steam that makes your applications go, the Visual Studio 2010 development environment allows you to harness that power. The power of .NET is made accessible by Visual Studio, and its widespread use wouldn’t be possible otherwise.

				Back in the good old days of software development, before frameworks like .NET existed, developers had to write a lot of code to do simple tasks, such as open a file and display its contents on the screen. In an effort to simplify repetitive tasks, many programming languages started providing helper functions that developers could call. Development environments, such as Visual Studio, were often tailored for use with a specific programming language, such as Visual Basic.

				Helper functions were created to do just what their name implies: Help developers do something they needed to do. Instead of having to interact with the OS and telling it to find a file and open it for reading, all a developer had to do was call a helper function and then tell the function the name and location of the file to open. The helper function would then “talk to” the OS and return the file’s contents. The developer could use another helper function to display the returned contents on-screen. If the developer then decided to give the user the option to print the file’s content, another helper function handled all the details of printing the file.

				These helper functions improved a developer’s productivity and enabled that person to work at a higher level of abstraction. Over the years, companies such as Sun and Microsoft that make software development tools realized that developers needed a little more than just helper functions. Common software development problems had to be solved, such as how to

				♦ Manage memory

				♦ Ensure that code is secure

				♦ Allow programs to be moved easily from one hardware platform to another, such as from Windows to Linux

				The solution to this problem was to create a virtual hosting environment in which software applications could run. This host, also known as a virtual machine or runtime engine, provides services such as file IO and memory management to the software that is executed inside the host. The Sun version of the virtual machine is Java. The Microsoft version is the .NET Framework, also referred to as just .NET or Microsoft .NET.

				The .NET Framework is more than just a simple set of helper functions. Applications that are created with the .NET Framework are hosted in a virtual machine called the CLR. Therefore, before a computer can run an application that you build by using .NET, the .NET Framework must be installed on the computer. The version of the framework that’s installed is the .NET Framework Redistributable, which is a free download from the Microsoft Web site. Many new computers have the .NET Framework Redistributable already installed, and most corporations are installing the Redistributable on all their computers.

				By running your application in the .NET framework, your application can take advantage of the many services that .NET provides.

				You can download the Microsoft .NET SDK to get the tools you need to start building software. To fully capitalize on all the development features of .NET, however, you need Visual Studio.

				Book I, Chapter 6 shows you the new features of Visual Studio 2010. They’re not just new features, though; some can be seen as new paradigms, such as the Cloud Computing support.

			

			
		

	
		
			
				Chapter 2: Exploring .NET

				In This Chapter

				Discovering how .NET has evolved

				Sneaking a peek at the components of .NET

				Looking into the future of .NET

				In an attempt to mitigate the increasing complexity of building software, Microsoft released a new set of tools in 2002 (although the first beta was released in July 2000) for building software: the Microsoft .NET Framework.

				The .NET Framework provided the plumbing necessary to write complex applications. In the past, I remember getting some really tough assignments with the expectation that they would be done in a few weeks. Although the business logic was fairly easy, the infrastructure was not. Some of the more complicated assignments I encountered included programs that had to communicate over the Internet, create graphically appealing reports, or perform complex database access. At that time, those tasks were difficult. Now, the .NET Framework makes them easy — almost trivial.

				.NET is a reflection of the latest thinking about, and best practices for, how software should be developed. Visual Studio is the premiere toolset that Microsoft created for developing software by using the .NET Framework. Although the road to Microsoft .NET and Visual Studio has been misunderstood by some at times, most developers agree that using Visual Studio to develop Microsoft .NET applications is a huge productivity boon.

				Following the Evolution of .NET

				Microsoft released the first version of .NET in 2002. Because Microsoft tried to append the .NET moniker to all its initiatives, from software development tools to enterprise servers to operating systems, .NET initially suffered from an identity crisis. Thanks to the ubiquitous use of the term by Microsoft, however, .NET is now as much a brand as it is a technology.

				Six versions of .NET have been released. Each of these versions represents a milestone in developing software with .NET:

				♦ Version 1.0: Released in 2002 with the Visual Studio .NET integrated development environment. In version 1.0, all development — whether Windows-based or Web-based, and regardless of the language — was integrated into Visual Studio. Prior to the release of .NET, each Microsoft development tool was a separate product.

				 The object-oriented language C# was created as part of .NET. Visual Basic was completely revamped to be object oriented. Many Visual Basic developers felt betrayed, and Microsoft has had a hard time convincing them to make the leap.

				 Data access was greatly simplified with ADO.NET, and ASP.NET was introduced for developing Web applications. Even though these technologies share the same names as their predecessors (ADO and ASP), the resemblance stops there. Like all .NET technologies, ADO.NET and ASP.NET are object oriented.

				♦ Version 1.1: Released in 2003 with Visual Studio .NET 2003. With version 1.1 of .NET, many 1.0 features that either weren’t ready yet (such as the Compact Framework for devices such as the PocketPC) or were available separately from Visual Studio (such as ASP.NET) were completely integrated into Visual Studio .NET 2003. Version 1.1 was more stable and more widely accepted. During this time, the Microsoft .NET brand became diluted from overuse.

				♦ Version 2.0: Released in October 2005 with Visual Studio 2005. In the two years between the release of versions 1.1 and 2.0, the dot-net community — as the collective of .NET developers is often called — busily wrote applications that demonstrated how powerful .NET could be. Microsoft listened, and many of the suggestions for ways to extend .NET, which were written about in articles on Web sites such as www.gotdotnet.com and www.4guysfromrolla.com, were implemented as new features in the 2.0 version of .NET. As of this writing the GotDotNet site has been shut down, and the MSDN Code Gallery at http://code.msdn.microsoft.com has replaced it.

				 For the release of .NET 2.0, Microsoft dropped the .NET suffix from its nondevelopment software. .NET now refers to just the application platform — the .NET Framework.

				 Visual Studio 2005 matured into more than a mere coding environment and can now manage many aspects of the software development lifecycle. The Team System version of the product uses a server-based component as a data repository. C# established itself as a rock-solid, object-oriented language. MSDN, the Microsoft Developers Network, became more tightly integrated with the Visual Studio product.

				♦ Version 3.0: Released in November 2006 with the Windows Vista OS. Version 3.0 combined version 2.0 with four new technologies:

				• Windows Presentation Foundation (WPF): Gave developers the capability to create much richer applications by providing better controls. It helped separate the user interface (UI) from the business logic. It also assisted developers who wanted a consistent UI between desktop applications and Web-based applications.

				• Windows Communication Foundation (WCF): Provided easier and more robust communications between connected systems. It is built on the Web services technology.

				• Windows Workflow Foundation (WF): Enabled developers to create workflows by using a new XML-based language named XAML.

				• Windows CardSpace: This security framework helped users to manage identities that can be used in transactions such as Web site logins.

				♦ Version 3.5: Released in October 2007 with Visual Studio 2008. Version 3.5 builds incrementally on version 3.0. In addition, it adds the following:

				 • Language Integrated Query (LINQ)

				 • Integrated use of Asynchronous JavaScript and XML (AJAX)

				 • Full support for WF, WCF, and WPF

				♦ Version 4.0: Released in April 2010 with Visual Studio 2010. Version 4.0 builds on version 3.5 and adds the following:

				 • Parallel processing

				 • Entity Framework

				 • Support for cloud computing

				 • The F# programming language

				With the Microsoft .NET, Microsoft developers can stand toe-to-toe with Java developers and know that they can use almost all the same language and development features. And, with Visual Studio 2010, many developers’ favorite third-party tools are part of the IDE, which boosts productivity immensely. At the same time, the Microsoft Team Foundation edition of Visual Studio 2010 draws a line in the sand, positioning Visual Studio and Microsoft .NET as the tools of choice for enterprise software development.

				Getting Acquainted with the .NET Components

				To fully grasp how all the pieces of .NET work together, you first need a basic understanding of all those pieces. At a very high level, you can think of .NET in terms of

				♦ The .NET Framework: All the software that makes Visual Studio possible

				♦ The .NET Software Development Kit (SDK): All the software that enables you to build software applications by using the .NET Framework

				[image: tip.eps] You can download both the .NET Framework and the SDK for free from Microsoft at www.microsoft.com/downloads/details.aspx?FamilyId=AB99342F-5D1A-413D-8319-81DA479AB0D7&displaylang=en.

				♦ The programming languages of .NET: The four languages that Microsoft offers (in addition to dozens more that are available from third parties):

				 • VB.NET (Visual Basic)

				 • C#

				 • C++

				 • F#

				See Book I, Chapter 4 for more on these languages.

				[image: technicalstuff.eps] A language that can be used to develop .NET applications is said to target the .NET Framework.

				♦ The technologies of .NET: All the stuff you can build with .NET, such as Windows and Web applications, Web services, and mobile devices, such as smartphones

				♦ Visual Studio: The IDE that puts access to everything in this list at a developer’s fingertips

				The default languages of .NET are also free in the sense that you can learn the language syntax and use any text editor to write it. The compiler is the tool that you need to convert the programming language to a language the machine can understand, and it’s also free. The compiler is part of the .NET Framework. (If you install a third-party language product, then that third-party product will have its own compiler and may not be free.)

				To take full advantage of the languages and technologies of .NET in a seamless way, however, you need Visual Studio.

				.NET freebies

				To start developing .NET applications, all you need is the .NET Framework and the .NET SDK. The .NET Framework provides the bulk of the functionality; however, you need the SDK in order to write code for the .NET Framework.

				The Microsoft .NET Framework consists of these three free components, which become resident when the .NET Framework is installed:

				♦ Common Language Runtime (CLR): The CLR provides a managed environment for running software applications. Developers access the features of the CLR through the Base Class Library (see later bullet1). Some features of the CLR, such as automatic memory management, just happen. (The developer doesn’t do anything.)

				♦ Common Type System (CTS): The CTS sets the rules for how programming languages that use the .NET Framework must behave. New languages can then be developed for use with .NET.

				♦ Base Class Library (BCL): The BCL is the part of the .NET Framework that developers get to “touch.” The BCL enables developers to create Windows- and Web-based UIs and to access databases and services of the operating systems.

				Because the .NET Framework is complex, a detailed discussion of every aspect of the Framework is beyond the scope of this book. Knowing all the details of the inner workings of the .NET Framework isn’t necessary for most developers, anyway, which is part of the reason why Visual Studio is such a valuable tool. It allows developers to access the features of the .NET Framework at a higher level of abstraction and “hides” the implementation details. 

				The .NET Framework SDK provides developers with free tools they can use to access the .NET Framework. In addition to some general utilities, the SDK contains tools to help you

				♦ Manage configuration and deployment and configure the .NET Framework

				♦ Debug software and manage security

				[image: tip.eps]Language compilers are installed with the .NET Framework.

				If you’re using Visual Studio 2010, the SDK is installed by default. You might still want to use some of the utilities in the SDK to automate build processes or perform other functions that aren’t part of the Visual Studio interface.

				If you really want to learn how the .NET Framework works, dig into the SDK and use the Framework command line compilers. In other words, do some development without using Visual Studio. You can gain a much better appreciation of all the time that Visual Studio saves, and you can better troubleshoot problems that occur in Visual Studio.

				No free lunch

				Yes, the fundamental components of .NET are free. However, if you expect to be productive, you need to spend some dough. Specifically, get your hands on Visual Studio 2010. With Visual Studio, you’re better positioned to take advantage of the languages and technologies of .NET. You can build some significant applications using the Express Edition of the product.

				Dozens of languages for .NET are available, although only these four are from Microsoft:

				♦ Visual Basic: Visual Basic has a streamlined syntax that many developers find easy to learn and use.

				♦ C#: C# is a rapid application development language. Some of the .NET Framework is written in C#.

				♦ C++: You can use this more advanced language to build business applications, operating systems, and language compilers.

				♦ F#: F# is a multiparadigm programming language for the .NET Framework

				Here are a couple of third-party languages available for .NET:

				♦ Borland Delphi

				♦ COBOL

				For a fairly complete list of all the languages available for .NET, go to http://en.wikipedia.org/wiki/Microsoft_.NET_Languages.

				For more specifics on the languages of .NET and how to choose and learn one, see Book I, Chapter 4.

				The technologies of .NET are what allow you to build cool applications. With these technologies, you can

				♦ Build Windows applications by using Windows Forms.

				♦ Build Web-based applications by using ASP.NET.

				♦ Access data from all different kinds of data stores by using ADO.NET.

				♦ Share data between disparate systems by using Web services.

				♦ Create software for mobile devices, such as smartphones, by using the .NET Compact Framework.

				Peering into the Future of .NET

				The world of application development has changed significantly in the past decade. The concept of hosting software inside a runtime engine is now the de facto standard for building most software applications — and Microsoft .NET is a major player.

				Visual Studio is all grown up from its days as a meager code editor. You can use it now to manage many aspects of software development. As the keeper of .NET, Visual Studio is poised to take .NET into more aspects of the software development life cycle, such as designing and testing.

				As Microsoft looks to the future, it’s placing its bets on its new OS, Windows 7. Windows 7 improves Windows Vista, which is completely different from any of the previous Microsoft Operating Systems, features these completely redesigned subsystems:

				♦ A new presentation layer for building Windows applications, graphics, videos, and documents, called Windows Presentation Foundation (WPF): Applications that target the WPF are called Aero applications, the name of the new Vista user interface. Aero might eventually replace Windows Forms, but that replacement is several years away.

				♦ A new communications subsystem called Windows Communication Foundation (WCF) that manages all communications and frees developers from having to handle the details. The subsystem also supports peer-to-peer communications. You can still use good old-fashioned Web services if you want, but all WCF communications are integrated with Vista.

				♦ A programming model using the .NET Framework to easily access all features of Windows: Previous versions of Windows used a C library interface that was challenging to learn. Previous versions of the .NET Framework provided only limited access to the Windows OS. Microsoft is positioning .NET as the programming model of choice for Vista and Windows 7 applications, which makes it possible to

				 • Deploy applications to Windows computers and better manage updates to those applications

				 • Provide more secure applications by using the security features of Windows

				 • Develop more stable applications

				Another exciting area of development is Microsoft Office 2007. Microsoft has expanded the Office feature set to include new server products, such as SharePoint Portal Server. The new name for SharePoint Portal Server is Microsoft Office SharePoint Server 2007. Office includes servers for InfoPath forms and Excel reporting. Of course, all these features are extensible with Microsoft .NET.

				Microsoft even released a special edition of Visual Studio: Visual Studio Tools for Office (VSTO). VSTO allows developers to create applications by using the .NET Framework and Office.

				The next versions of Visual Studio are expected to more tightly integrate Visual Studio and Microsoft .NET with the new features of the OS. You’ll still be able to do all the traditional business development by using Windows Forms.

			

			
		

	
		
			
				Chapter 3: Modern Software Development

				In This Chapter

				Understanding the professional approach to software development

				Building a software development toolbox

				Seeing why component-based software is superior

				Peeking at how programs are executed in .NET

				Discovering automatic memory management

				This chapter offers an abbreviated history of software development by discussing where the process now stands and how it got there. You also find out about some of the inner workings of .NET as it relates to modern development approaches.

				Examining the Software Development Process

				Even if you’ve never worked in software development, you’ve no doubt heard about many of the problems associated with software development projects, such as

				♦ Frequent schedule and budget overruns

				♦ Software that doesn’t do what it’s supposed to do

				♦ Software that’s obsolete by the time it gets finished

				♦ Software that ships with security flaws

				Over the years, the software development industry has created a number of approaches and tools to help better manage software development. I discuss several approaches in more detail in the upcoming section “Have process, will repeat.” However, some of these approaches can be categorized in one of these two main approaches, although most real-life situations are a hybrid of the two:

				♦ Ad hoc, or hotshot: In this approach, characterized by nonexistent development practices, no standard exists for how software is developed. Hotshot programmers often work all night and come in at noon the next day. You usually get no documentation, and only the programmer understands how the code works.

				♦ Rigorous and slow: As a rejection of the other approach, this one takes an engineering view of software development. The argument is that dotting all your i’s and crossing all your t’s, and then getting proper sign-off at each step along the way, gives software development a process that’s repeatable and — most importantly — accountable. Unfortunately, the engineering approach adeptly creates mountains of documentation but doesn’t adeptly create working software on budget and on time. It also squelches the creativity that truly phenomenal innovations rely on.

				After producing many failed projects, software developers have started to get the message that ad hoc approaches are too immature and the rigors of an engineering mentality probably too inflexible. At the same time, most companies have learned that relying on hotshot developers is a recipe for disaster. Instead, many firms now hire developers who write manageable code, rather than someone who can write code faster than anyone else.

				Of course, in spite of everyone’s best efforts, sometimes a superhuman effort may be required for several days. One particular project that comes to mind involved training that was to take place on Monday. On Saturday, several severe software flaws were discovered that had to be fixed. They were all fixed by Monday at 2 a.m. But, as you can likely guess, no one got a lot of sleep that weekend.

				Looking at Software Engineering in Action

				Over the years, a number of methodologies and tools were created in an attempt to solve the problems involved in software development, with each solution promising to deliver software development projects from the evils of scope creep and second system syndrome. (Scope creep occurs when additional features that weren’t originally planned for find their way into the software.)

				If you’ve ever worked on the second incarnation of an existing system, you’ve no doubt experienced second system syndrome. In this case, the project quickly gets bloated because developers and users see so many opportunities to improve the existing system. Unfortunately, many methodologies and tools designed to keep projects on track are not only very expensive, but their implementation also requires significant overhead. As a result, companies spend a lot of money but don’t always see results. And, on a personal note, any time that the marketing department has input, runaway feature creep is a real danger.

				Now that software developers have had some time to see what doesn’t work, they’ve started to create a living framework of what does work:

				♦ Repeatable processes: Rather than treat every project as if it’s shiny and new, developers have started to acknowledge that they should take some common steps. Also, by acknowledging that different kinds of software development projects exist, developers are rejecting the notion of a one-size-fits-all process and are instead creating processes that can scale up or down to fit the project.

				♦ Best practices: By creating a body of industry best practices, software developers are sharing and reusing their knowledge of how to solve problems.

				♦ Multiple tools: Developers have learned that no single tool can do the job. Instead, tools from many different vendors and the open source community is a better approach than putting all your eggs in one basket with a single vendor.

				[image: ontheweb.eps] You can find a list of best practices at this book’s companion Web site. You can link to it from the page at www.dummies.com/go/vs2010.

				Have process, will repeat

				When they’re ready to start a new software development project, many developers aren’t sure where to begin. Depending on your role in the project, the project may not actually start for you until after somebody else completes his responsibilities. Does the project start before or after the kick-off meeting? Should you even have a kick-off meeting — and, if so, who should attend? These questions are answered by the management style and processes that your company adopts for developing software.

				Managing a software development project tends to fall somewhere between these two approaches:

				♦ Waterfall: In the waterfall approach, one phase of the project completely ends before another phase can start. In this way, the project “waterfalls” through the stages.

				♦ Iterative: Projects that are developed iteratively go through the same phases multiple times. Developers can move backward and forward through the development phases several times to iteratively develop their understanding of both the problem and the solution.

				A process for developing software is like any other process: It’s a set of steps you go through to achieve an outcome. Your company has a process for paying bills and entering into contracts. Some business processes are more strictly defined and closely adhered to than others. The same is true for developing software. Some companies have strict rules about how projects are initiated and how they progress. Other companies approach each project like it’s their first.

				This list offers a few of the popular process approaches:

				♦ Software engineering: The rigorous engineering approach brings an engineering mindset to software projects. A body of standards outlining the kinds of documentation and processes that should support a project is defined in the Institute of Electrical and Electronics Engineers (IEEE) software engineering standards.

				♦ Agile: This approach embraces change as part of the software development process. In most approaches, change is usually considered a bad word. Agile developers work in pairs, create many prototypes of their solutions, and incorporate user feedback throughout the entire process.

				♦ Test-driven: This newer approach to building software involves building test harnesses for all code. These tests, written from the requirements documentation, ensure that code can deliver promised features.

				♦ Rational Unified Process (RUP): The RUP commercial process uses the IBM suite of Rational tools to support software development. Its noncommercial equivalent is the Unified Process (UP). RUP and UP are iterative approaches.

				What’s common to all these approaches is the acknowledgment of a software development life cycle (SDLC). Most processes account for the fact that all software progresses through a life cycle that has similar stages:

				♦ Initiation: Project planning and justification get the project up and running.

				♦ Requirements gathering: After the project is approved, developers start talking with users about what they expect the software to do. Frequently, this phase requires re-examining the planning and feasibility efforts from the preceding stage.

				♦ Analysis: At this stage, developers analyze the requirements they have gathered to make sure that they understand what end users want.

				♦ Design: Developers start to work out models that describe what the requirements might look like in software.

				♦ Construction and implementation: Developers write the programs that execute the models created in the design stage.

				♦ Testing: The programs are tested to ensure that they work properly and meet the requirements that the end user specified.

				♦ Deployment: Software is installed, and end users are trained.

				♦ Maintenance: After the software has passed all its tests and been implemented, it must still be supported to ensure that it can provide many years of service to the end user community.

				In a project that uses a waterfall management approach, the software is likely to progress through the stages of the life cycle in chronological order. A project managed iteratively cycles back through the phases while it makes forward progress. On larger projects, people usually fill specialized roles at different stages of the SDLC. One person often fills multiple roles. Table 3-1 lists some common roles in the SDLC.

				
					
						
								
								Table 3-1 Roles in a Software Project

							
						

						
								
								SDLC Phase

							
								
								Role or Job Title

							
						

						
								
								Initiation

							
								
								Project manager, project sponsor

							
						

						
								
								Requirements gathering

							
								
								Analyst, subject matter expert

							
						

						
								
								Analysis

							
								
								Analyst, subject matter expert

							
						

						
								
								Design

							
								
								Designer, architect (possibly specialized, such as software architect or technical architect)

							
						

						
								
								Construction and implementation

							
								
								Programmer

							
						

						
								
								Testing

							
								
								Tester, quality assurance (QA) personnel

							
						

						
								
								Deployment

							
								
								Installer, trainer, technician, technical architect

							
						

						
								
								Maintenance

							
								
								Support personnel, programmer, tester

							
						

					
				

				A software project generally doesn’t flow like a waterfall through stages of the SDLC, so that’s a big reason why the waterfall approach has fallen out of favor. In most cases, the stages of the SDLC are either

				♦ Iterative: The stages are repeated multiple times throughout the project. For example, developers commonly loop through the initiation, requirements, and analysis phases several times until they get a handle on what they’re expected to build. Each loop delves progressively deeper into the details. You’ll frequently question the assumptions of the requirements and analysis stages after you start building models in the design stage.

				♦ Concurrent: Stages often occur at the same time. For example, a group of developers might analyze requirements while another group starts to build the design models. The design group can start to validate (or invalidate) the analysis assumptions.

				[image: tip.eps]Choosing a process isn’t an either/or proposition. Many teams like to combine the features they like best from several different approaches. For example, your team might like the change-management features of the agile approach. If you have doubts as to which way to go, you can refer to the IEEE software engineering standards.

				Regardless of the approach you decide to take, here’s some advice to take into consideration:

				♦ Use a process — any process. Homegrown processes are sometimes better than store-bought ones. If everyone gets to participate in creating a process, they’re more likely to want to see it succeed.

				♦ Repeat the process. A process becomes a process only after it has been repeated multiple times. Doing something once and then abandoning it doesn’t create a process.

				♦ Improve the process. You can’t improve your process unless it has some means of providing feedback and metrics for measuring. Without metrics, you have no way of knowing when something has improved. If you’re unsure how to approach collecting project metrics or improving your process, take a peek at other methodologies to get some ideas.

				Practicing what you preach

				A body of knowledge has started to develop around software development. Developers realize that many businesses are trying to solve the same kinds of problems. Rather than treat each project as a one-off experience, developers know that elements of the project are common to other projects that they need to develop. When a problem gets solved the same way over and over again, the solution is often referred to as a best practice. For a best practice to develop, many people must be trying to solve the same problem. For example, the following list includes several problems that Web site developers try to solve:

				♦ Providing secure access

				♦ Logging errors

				♦ Accessing data

				Businesses also need to solve a common set of problems, such as the following:

				♦ Capture and fulfill orders

				♦ Manage customer information

				♦ Invoice and receive payments

				Rather than try to solve all these problems on your own, an entire community of developers, authors, and companies are sharing their experiences and guidance on how to approach these problems.

				This shared knowledge can be called best practices, design patterns, frameworks, or models. Microsoft’s own vision for sharing knowledge includes patterns, practices, and software factories.

				In fact, the underlying premise of runtime environments, such as the Microsoft .NET Framework and the Java Virtual Machine, is that all programs need common features, such as portability and memory management. Frameworks, patterns, practices, and models are all knowledge repositories that enable developers to reuse the work of other developers. Modern software development makes extensive use of all these knowledge-sharing tools.

				According to Professor Joe Hummel, of Lake Forest College, some of the best practices for software development include these elements:

				♦ Object-oriented programming: This style of programming makes programs easier to understand and test.

				♦ Components: Software that’s broken into components is easier to deploy. The upcoming section “Components Defeat Monoliths” expands on the benefits of using components.

				♦ Testing: Integration testing, or repeated automated testing, is important in order to see how components work together.

				♦ Code reviews: Standards are crucial for identifying how code should look. Having peers review each other’s code enforces standards and exposes developers to new styles. (As the adage goes, “Two heads are better than one.”)

				♦ Prototyping: You should build your software frequently, not only to make sure that it works, but also to get it in front of end users early and often so that they can validate your progress.

				♦ Tools, tools, tools: Use tools to help you manage your process and projects. See the next section for more about using tools.

				[image: tip.eps]Another best practice to keep in mind is that when it comes to developing software, less is more. A team of four to six developers can usually develop higher-quality software than larger teams can. As team size increases, so does the complexity of keeping everyone in the loop. Keep your team sizes small.

				[image: remember.eps] When you’re using best practices, you have to keep things in context. The tools and processes you use for building commercial-quality software may not be the same tools and processes you should use to build software for an internal department that has a closed information technology environment.

				Building a developer’s toolbox

				Just like plumbers and auto mechanics have toolboxes, software developers have toolboxes, too. Your software development toolbox should include all the usual suspects:

				♦ Integrated development environment (IDE), such as Visual Studio

				♦ Third-party tools that you like to use for testing or logging

				[image: tip.eps] Many developers take advantage of open source software, such as NUnit for unit testing and Log4Net for logging application errors.

				♦ Project management software, such as Microsoft Project, or maybe even a simple spreadsheet program

				♦ Collaboration software, such as Windows SharePoint Services, that you can use to store your project’s artifacts

				♦ Source code-control software so that you can keep all your source code safe and secure. Some popular source code control applications are Perforce, Microsoft Team Foundation Server, and Subversion.

				You should build a toolbox of resources to which you can turn for advice about how to handle security, build secure Web sites, and face any other kind of software challenge. Sure, you could just Google whatever you’re looking for. You have more success, though, if you turn to a common set of resources. Here’s a start:

				[image: tip.eps]You may have more success using a Google site search for something on the MSDN or the Microsoft Knowledge Base by going to www.google.com/advanced_search?hl=en and providing an entry in the Search Within a Site or Domain Field.

				♦ Software Engineering Institute (SEI): The SEI plays a huge role in defining software engineering. You can find SEI on the Web at www.sei.cmu.edu.

				♦ Software Engineering Body of Knowledge (SWEBOK): The SWEBOK represents the consensus among academicians and practitioners for what the processes for software development should look like. If you have never thought about what it means to engineer software, the SWEBOK is a great place to start. You can download it at www.swebok.org.

				♦ Microsoft patterns and practices: A few years ago, Microsoft finally started sharing with the world how it thinks that software developed by using Microsoft tools should be developed. Microsoft patterns and practices is a combination of books, articles, software, and other resources that help you write software the way Microsoft believes it should be written. Find patterns and practices at http://msdn.microsoft.com/practices/GettingStarted.

				♦ Rational Unified Process (RUP): RUP is one of the more popular development processes. You can find tons of books and articles on the subject. Note that you can use the RUP without buying any of the tools that IBM makes to support the process.

				♦ Agile Manifesto: The manifesto for agile software development can change the way you think about software development. Read the manifesto at http://agilemanifesto.org.

				♦ MSDN Webcasts: The Microsoft Developer Network, or MSDN, presents Webcasts on every kind of software subject imaginable. You can find Webcasts at http://msdn.microsoft.com/events. Read more about MSDN in Book II, Chapter 3.

				[image: tip.eps] A Webcast that you may find valuable is the series Modern Software Development in .NET, by Professor Joe Hummel. Dr. Hummel has a series on C# and on Visual Basic; you can download his Webcasts from www.microsoft.com/events/series/modernsoftdev.mspx.

				[image: remember.eps] Much of the advice you find tells you how software should be developed, but not so much how it is developed. Become familiar with how things are supposed to be done as you continue learning the techniques that other developers use to solve real-world problems.

				Working with your partners in development

				The most important lesson that software developers have learned is that “it takes a village.” Long gone are the days when hotshot programmers were expected, or allowed, to hole up in their offices for weeks while they created the next big application.

				Now, software development is recognized as a team effort. Although some teams still place people in specialized roles, such as programmers, people are more commonly filling multiple roles on a project. The lines between analysts, designers, programmers, and testers are becoming more blurred.

				The blurred roles are part of the reason that many developers objected to Microsoft’s planned release of different versions of Visual Studio based on the roles of a development team. As roles blur, developers are expected to be more flexible.

				Not all developers work a 40-hour week, of course, although the length of that workweek is becoming the norm. Many consulting houses are becoming more reasonable about creating a work-life balance for their employees, and an increasing number of developers are maintaining reasonable hours. There are even rumors that developers at Microsoft, known for working extremely long hours, are now working regular hours.

				Developers are sometimes expected to work extra hours, of course. Sometimes, during the software development life cycle, extra work is required, although it’s becoming more of an exception than the norm.

				Components Defeat Monoliths

				Older software that was developed before the creation of modern software development techniques, or that uses outdated practices or obsolete development tools, is sometimes called legacy software. Almost all businesses support at least a few legacy applications. Sometimes, a company’s legacy software is limited to a few non-essential utilities used by a single department. At other times, the legacy application is a mission-critical application that must be kept running. Either way, at some point, you’ll be asked to support a legacy application.

				Here are some of the challenges you might encounter in supporting legacy applications:

				♦ Minimal, missing, or out-of-date documentation: Although documentation usually isn’t the strong suit of most developers, the complexity of some legacy applications can be overwhelming. Newer development techniques favor simplicity and allow the code to be self-documenting. At the same time, more intelligent tools, such as Visual Studio 2010, can update modeling documentation to reflect changes made in the source code.

				♦ Components that are tightly coupled: A legacy application sometimes has dependencies on other software that can cause the application to crash. Components are considered tightly coupled when you can’t separate them from each other. If the software is broken into pieces, those pieces, or components, can’t be reused for other software. New applications must be created, which leads to the same logic being deployed in multiple applications.

				♦ The use of nonstandard protocols: Software that was developed before the creation of standards, such as XML, often use proprietary file formats and communications protocols. This situation makes it difficult for the software to interoperate with other software.

				♦ Spaghetti source code: The emphasis in coding hasn’t always been on readability. As a result, programmers write programs that are cryptic and hard to understand. This can happen for two reasons. One, as you may expect, is from poor planning and a low skill level. The second, though, is because developers sometimes have to write code with limitations that are imposed upon them by situations, such as hardware limitations.

				♦ General deployment and maintenance difficulties: Many legacy applications were intended to be deployed in much simpler hardware configurations than the ones in use now. Software written in the mid- to late 1990s was probably never intended to be used over the Internet, for example.

				You can, of course, find software developed by using all the latest tools and practices that have all these characteristics. However, developers who are paying attention to industry best practices and working with, rather than against, modern tools should find that they have to go out of their way to write bad software.

				Software written with these drawbacks is monolithic. With a monolithic application, you can imagine the developer sitting down and writing one long piece of source code that does 25 different things. Although the software might work and be efficient, this approach is hard to maintain and scale.

				Software developers now focus on

				♦ Readability: Writing software shouldn’t be a contest to see how cryptic you can be. Today’s approach favors a programming style that avoids shortcuts and abbreviations and instead uses an implementation designed to be transparent to future developers. This technique makes the code self-documenting because you don’t have to write additional documentation that explains what the code does. One thing to note is that the compiler is very smart when it comes to optimizing the output. Most of the time, clearly understandable code compiles to the same thing that seemingly efficient but cryptic code compiles to.

				♦ Components: Breaking down software into discrete, manageable components is favored over creating one huge application. Components can be reused in some cases and are easier to deploy.

				One reason why these changes have come about is that management has realized that hiring and retaining people is expensive. Even though modern tools and practices may be more verbose and require more processing power than legacy code, using modern tools and practices is acceptable because the power of hardware has increased relative to its price. Buying more hardware is cheaper than hiring additional developers.

				Another reason why components have become more important is the expanded use of networking and the Internet. Developers found that by breaking applications into components that could be deployed across multiple servers and connected by a network, they could get around the monolithic applications that didn’t run.

				Architecture evolution

				The 1990s approach to component-based design was most often implemented in a physical, two-tier architecture: In this client/server architecture, some part of the application resides on the client, and another part resides on the server. A network connects the client to the server. In most cases, the data resided on the server, while the program to access the data resided on the client.

				As time went on, developers became craftier at carving up their applications to run on multiple servers. This approach is generally referred to as n-tier design because an application can have any number, or n number, of tiers.

				In reality, most applications stick with a two- or three-tier design. The standard for many applications is a logical three-tier design that looks like this:

				♦ Presentation layer: The code for the graphical user interface

				♦ Business object layer: The code that deals with the logic for your business domain, such as customers and orders

				♦ Data access layer: The code that handles the process of moving data from the business objects into the data store, such as a database

				One reason why this approach is popular is that it allows you to mix and match layers. Suppose that you create a business object layer that recognizes how your company manages its customers and orders. You can then create a Windows-based presentation layer and a Web-based presentation layer. Because all your business logic is specified only once in your business object layer, you have to maintain only one set of business objects. What’s more, if you decide that users of smartphones need to be able to access your business object layer, you only have to create an additional presentation layer.

				Contrast this approach with a monolithic application, in which you create separate applications for each user interface you need. You then have a Windows application, a Web-based application, and a third application for your smartphones. Each application has its own set of business logic for handling customers and orders. If you discover a bug or your business decides to changes its rules, you have to make changes in all three applications. With a tiered approach, the change is limited to your business object layer.

				You still have to test your application before you roll it out. For example, you may need to modify the user interfaces so that they can handle a new field. Still, this technique is much preferred to having three sets of business logic.

				You can implement this logical three-tier design in several ways in the physical world:

				♦ Two tiers: In this typical client/server model, the presentation and business object layers might reside on the client, while the data access layer resides on the server.

				♦ Three tiers: In this model, a different computer can host each layer.

				♦ More than three tiers: If any of the layers is especially complex or requires significant processing power, each layer can further be divided and implemented on multiple computers.

				♦ No tiers: If all the code resides on a single computer, it can be said to have one tier or no tiers.

				Component management in .NET

				The unit of deployment in .NET is an assembly. In an application with three tiers (physical, business, and data access), as described in the preceding section, each tier would likely have its own assembly. Of course, that’s not to say you can have only one assembly per tier. Each tier can have as many assemblies as necessary to adequately organize the source code. The application may look something like Figure 3-1.

				
					Figure 3-1: Each layer in a multi-tiered application is an assembly.

				

				[image: 539439-fg010301.eps]

				When an application is compiled, you can choose whether to compile it as an executable or a class library. In a three-tiered application, you might have the following assemblies:

				♦ MyWindowsApp.exe: The file you would execute on a client PC. The file contains all the code for the presentation layer. The presentation layer consumes code from the other two layers by creating a reference to that code.

				♦ MyBusinessObjects.dll: The class library that contains all the code for your business logic.

				♦ MyDataAccess.dll: Another class library that contains all the code for getting data to and from the data store.

				The reason that the business objects and data access layers are compiled as class libraries and not as executables is to prevent users from executing the files directly. Because no user interface is in those layers, users have no reason to execute them directly. The assemblies are just libraries of code that you can reference from other code.

				To use the code that’s in the business objects or data access class libraries, you create a reference in the executable file of the presentation layer, as shown in Figure 3-2.

				
					Figure 3-2: One assembly can use the code in another assembly by creating a reference.

				

				[image: 539439-fg010302.eps]

				After you create a reference to the assembly, you can access the code inside the assembly. Suppose that MyBusinessObjects.dll contains code to get a customer’s address. To display the customer’s address on-screen in your application, however, the presentation layer must reference the MyBusinessObjects.dll so that .NET knows where to get the code that gets the customer’s address. See Book IV, Chapter 3 to read about referencing a class library.

				After the reference is created, your presentation layer can access the code, which might look something like this:

				MyApp.MyBusinessObjects.Customer customer;

				customer = 

				new MyApp.MyBusinessObjects.Customer(“Smith, John”);

				MyDataList.DataSource = customer.GetCustomerAddress();

				The first line of this code asks that the Customer class in the MyBusinessObjects class library set aside some memory for the customer Smith, John. The code that asks the data record for Smith, John from the database is stored in the MyBusinessObjects class library. Herein lies the beauty of assemblies: You can use this logic to retrieve the customer information in any of the presentation layers you create. Figure 3-3 demonstrates how the presentation layer accesses the code in MyBusinessObjects.dll.

				
					Figure 3-3: The presentation layer assembly can access the code in the business objects layer.

				

				[image: 539439-fg010303.eps]




				[image: technicalstuff.eps] In the real world, you’d probably use a customer identification number rather than the customer’s name. What if the database had two entries for Smith, John? You’d need some way to deal with the inevitability of having two or more different customers with the same name.

				The second line of code tells .NET to use the customer name Smith, John from the preceding line to call the code that retrieves the customer address. The code then assigns whatever value is returned to a data list, which presumably is used to display the customer’s address onscreen.

				All the software that makes up the .NET Framework Class Library is made up of assemblies. Microsoft created a special place to store all the assemblies for .NET called the Global Assembly Cache, or GAC. (Yes, it’s pronounced gack.) The GAC stores all versions of an assembly in a folder on your computer. You can store the assemblies you create in the GAC folder or in an application folder. See Book VI, Chapter 2 for more information on installing applications in the GAC.


				What’s in a namespace?

				Notice that the code in the code sample is separated by dots, like this:

				MyApp.MyBusinessObjects.Customer

				Code is organized in .NET by using namespaces. Namespaces are a way to hierarchically organize code so that you can use duplicate names without creating confusion for .NET.

				In this example, the top of the namespace hierarchy is named MyApp. Within the MyApp namespace is MyBusinessObjects. You might also find MyWindowsApp and MyDataAccess within the MyApp namespace. You access the code in those namespaces like this:

				MyApp.MyWindowsApp

				MyApp.MyWebApp

				MyApp.MyDataAccess

				Using namespaces this way allows someone else to have the same namespaces within a different namespace hierarchy. For example, if a coworker has the namespace TeamApp, the namespace might look like this:

				TeamApp.MyWindowsApp

				TeamApp.MyWebApp

				TeamApp.MyDataAccess

				In reality, you probably wouldn’t prefix your namespaces with the word My. You’d most likely use your company’s name or the name of the application. The namespace should allow you to easily identify the code contained within the namespace. Can you guess what kind of code you’d find in the Microsoft.Word or Microsoft.Excel namespaces?



				Before the GAC came along, developers had no easy way to manage the versions of an application, so many people began to refer to the deployment of Windows applications as DLL hell. This term reflected the fact that the files that contain the code libraries — DLL files — could quickly become your worst enemy if you realized that you didn’t have the right version of the file you needed in order to make your application work.

				[image: technicalstuff.eps] The term DLL hell was originally coined in an article entitled “The End of DLL Hell,” which you can read at http://msdn2.microsoft.com/en-us/library/ms811694.aspx.

				Managed Code Execution

				One hallmark of modern software development is the way software is executed on a computer. Previously, software deployment and execution worked like this:

				 1. A programmer wrote source code, using some higher-level language, such as C# or Visual Basic.

				 2. Before the computer could understand the source code, it had to be compiled, or converted to the native language that the machine understands.

				 3. Because each kind of computer has its own native language, the code had to be compiled each time the programmer wanted to use it on a different kind of machine. There wasn’t much compatibility between machines, so you often had to modify the existing source code to address the subtleties of the new hardware environment, as shown in Figure 3-4.

				 4. Because the code was converted to the native language of the machine, the code, when it was executed, had direct access to the operating system and the machine’s hardware. This access not only made programming complex, but it also created an unstable operating environment.

				[image: remember.eps] The compiled .NET code that the CLR (Common Language Runtime) consumes is known as managed code. That’s different than native code. Native code compiles into something that the CPU can directly use. Managed code must undergo the just-in-time (JIT) process by the CLR before the CPU can use it.

				Back in the 1990s, the folks over at Sun had the bright idea of creating a programming language that could work on any machine. The Java Virtual Machine (JVM) that they built creates, on the hardware, a mini-environment that allows the software to be executed without touching the hardware, as shown in Figure 3-5. The JVM was smart enough to know how to make the software work with the hardware. Because of the resulting stable environment and simplified programming, Java was widely embraced.

				
					Figure 3-4: You have to modify software so that it works with each type of hardware platform.

				

				[image: 539439-fg010304.eps]


				The CLR virtual machine

				Two big benefits of using the Common Language Runtime (CLR) virtual machine are that code is easily portable to multiple hardware platforms and the CLR provides a safer, more stable execution environment.

				The CLR provides these additional services for managed code:

				Automatic memory management

				Verification that code will be executed as intended and hasn’t been tampered with

				Assurance that managed code can interact with unmanaged code (code running outside the CLR)

				Support for multiple versions of the code

				See the nearby section “Taking Out the Garbage” for more information on automatic memory management.



				
					Figure 3-5: The Java Virtual Machine creates a mini-environment for running software.

				

				[image: 539439-fg010305.eps]

				Ever mindful of its competition, Microsoft sneaked a peek at the Sun JVM and liked what it saw. Over time, all the different Microsoft teams that were working on building development tools and languages started coalescing to work on their implementation of the virtual machine. The Microsoft .NET Framework was born.

				The Microsoft version of the virtual machine is slightly different in implementation from Java, although they’re similar conceptually. The virtual machine in .NET is the CLR. These steps show how using virtual machines changed the deployment and execution of software:

				 1. A programmer writes source code, using a higher-level language, such as Visual Basic .NET.

				 2. The VB.NET compiler converts the source code into Microsoft Intermediate Language (MSIL), which is the native language of the CLR virtual machine. Rather than convert the source code into the hardware’s native machine language, the compiler creates intermediate code that the CLR understands. Source code compiled into MSIL is managed code.

				[image: technicalstuff.eps] All language compilers that target the .NET CLR convert the source code into MSIL. Programmers can develop the source code using multiple programming languages, and the compiler can compile this code to create a single application.

				 3. The compiler also creates metadata about the source code. The metadata identifies to the CLR all the assemblies and other files that the source code needs in order to be executed properly. The CLR is responsible for resolving dependencies before the code is executed.

				 4. When the code’s assembly is executed, it’s compiled a second time from the MSIL into the native code for the hardware platform on which the code is being executed. This second compiler is the just-in-time (JIT) compiler because the MSIL code is compiled just before it’s executed.

				[image: technicalstuff.eps] When code is compiled by using the JIT compiler, the compiled code is stored in memory. If the code is used again, it doesn’t have to be compiled again. Rather, the copy of the code that’s in memory is used. When the execution is complete, the code is removed from memory. If the code is called again after being removed from memory, it must be compiled into native machine code again by the JIT compiler.

				 5. Managed code (code that runs in the CLR) is executed within the CLR virtual machine. As a result, the code doesn’t have direct access to the hardware and operating system. The code is more stable and less likely to crash the system. To read more about the benefits of running code in the CLR virtual machine, see the sidebar “The CLR virtual machine.”

				Figure 3-6 diagrams how code is executed by using the CLR.

				[image: technicalstuff.eps] The architecture used by the JVM and Microsoft .NET is part of an international standard for how software execution should be managed. The languages of .NET are expected to conform to the Common Language Specification. The CLR of .NET is the Microsoft implementation of the Common Language Infrastructure.

				Taking Out the Garbage

				One big service of the .NET Framework is automatic memory management, or garbage collection. Microsoft didn’t make up the term garbage collection — it’s an authentic computer science term that applies to computer memory.

				
					Figure 3-6: The CLR is responsible for executing .NET code.

				

				[image: 539439-fg010306.eps]

				Before a computer program can use a resource, such as a database, the program must request that the computer set aside memory for the resource. After the program stops using the memory, the data stored in the memory is referred to as garbage because it’s no longer useful. To reclaim the memory for another use, the CLR determines when it’s no longer in use and disposes of it.

				A garbage collector, such as the one in the .NET Framework, takes care of the business of asking for memory and then reclaiming it after the program is done using it. The garbage collector collects the garbage memory and then makes it available for use again.

				Memory is used to store the resources a program needs to complete tasks, such as

				♦ Storing data, such as customer and order records

				♦ Displaying information on the screen or sending it to a printer

				♦ Opening network connections for sending data

				♦ Opening a database connection

				♦ Opening a text file

				The garbage collector frees the developer from having to perform these tasks:

				♦ Tracking how much memory is available and how much is used

				♦ Assigning memory to program resources

				♦ Releasing memory when resources are done using it

				The garbage collector allows developers who are creating a program to focus on customers, orders, and other business domain entities, rather than on memory management. Using a garbage collector eliminates two common errors that developers make when they have to manage their own memory:

				♦ Forgetting to free memory: When a program doesn’t release a computer’s memory after the program’s done using it, the memory is quickly filled with garbage and can’t be used for useful tasks. This error is often called a memory leak. When a program runs out of memory, it crashes. What’s worse is that memory leaks can cause other programs — and even your whole computer — to crash.

				♦ Trying to use memory that has already been freed: Another common error that developers make is trying to access a resource that has already been removed from memory. This situation can also cause a program to crash unless the developer makes the program test whether the resource is still available. A developer who forgets that the resource is freed probably won’t remember to test the resource before trying to use it.

				Allocating memory

				To prevent you from having to manage the memory yourself, the CLR allocates memory for program resources this way:

				 1. The CLR reserves a block of memory, which is the managed heap.

				 2. When you ask for resources, such as to open network connections or files, the CLR allocates memory for the resource from the managed heap.

				 3. The CLR notes that the block of memory is full so that it knows to use the next block of memory when you ask for a resource the next time.

				Although you still have to tell the CLR that you need the resource, all the details about which memory addresses are occupied, as well as what they’re occupied with, are handled by the CLR on your behalf.

				Releasing memory

				This section describes how the CLR knows when to release the memory.

				The CLR divides the memory in the managed heap logically into manageable pieces, or generations. The garbage collector (GC) uses three generations: 0, 1, and 2. The GC operates under the assumption that newly created objects will have shorter life spans than older objects.

				Whenever you ask for a new resource, memory is allocated from the portion of the memory block designated as Generation 0. When Generation 0 runs out of memory, the GC starts a collection process that examines the resources in memory and frees anything it deems as garbage (anything that’s unusable to the application). After freeing as much memory as possible, the GC compacts the memory so that all the remaining resources are placed next to each other in a neat stack. Compacting memory is something the developer doesn’t have to do.

				How do resources get into Generations 1 and 2? If the GC can’t reclaim enough memory from Generation 0 to accommodate your new requests, it tries to move the resources from Generation 0 to Generation 1. If Generation 1 is full, the GC tries to move them to Generation 2. This process is how older resources that are still in use graduate through the generations.

				[image: remember.eps] Garbage collection isn’t something you should try to control—it happens automatically.

				The GC doesn’t know what to do with certain kinds of resources after it realizes that you aren’t using them any more — for example, resources from the operating system when you work with files, windows, or network connections. .NET provides you with special methods — named Close, Finalize, and Dispose — that you can use to tell the GC what to do with these resources.

				The vast majority of resources you use in .NET don’t require you to release them. If you’re unsure whether you should make method calls before you’re completely done with an object, go ahead and call the Close, Finalize, or Dispose method while the object is still in scope. See Book V, Chapter 3 to get the skinny on how to use methods such as Finalize.

				Garbage collection isn’t unique to .NET. Java also provides garbage-collection services to its developers. Read the article that describes how garbage collection works in Java at www.javaworld.com/javaworld/jw-08-1996/jw-08-gc.html.

				You’ll find that the process is remarkably similar to garbage collection in .NET.

			

			
			
		

	
		
			
				Chapter 4: The Languages of .NET

				In This Chapter

				Introducing the programming languages of .NET

				Finding the language that’s right for you

				Figuring out the fundamentals of programming

				Part of the draw to Visual Studio 2010 is that it has many tools that make software development a breeze. You can fire up Visual Studio 2010 and, in no time flat, have a Windows or Web application that looks very professional.

				This chapter introduces the programming languages you’re most likely to use.

				More than Just a Pretty Face: A Windows Application

				Take a look at the application shown in Figure 4-1. It looks like any other Windows application you use. I created it in about five minutes by using Visual Studio 2010. Even though it uses only two lines of added code, it looks like an element from a full-blown Windows application.

				
					Figure 4-1: Create professional-looking Windows applications by using Visual Studio.

				

				[image: 539439-fg010401.eps]

				[image: ontheweb.eps] You can download this simple project from this book’s companion Web site at www.dummies.com/go/vs2010.

				Visual Studio provided the Windows Form shown in Figure 4-1, and you just drag and drop the text boxes and buttons onto it. Behind the scenes, Visual Studio takes care of all the programming necessary to make this screen work by using code generation, which writes all the necessary code for you. All you have to do is use a designer (a graphical tool) to paint the screens and make them look the way you want. You can also use designers to generate code to build everything from reports to database models in your applications. Figure 4-2 shows an example of code generation.

				
					Figure 4-2: Visual Studio works behind the scenes to generate the code to make an application work.

				

				[image: 539439-fg010402.eps]

				At some point, however, you need your application to do more than just look pretty. When someone clicks a button or a menu item, your application should respond. This response takes place only when you write the code that tells the application what you want it to do, and that, my friend, requires programming.

				Looking at the Languages of .NET

				Even though Visual Studio can do a great deal for you, it can’t write your program for you. When someone clicks a button, you have to provide code that carries out the desired action. The following list describes the kind of code you have to create to perform a specific task:

				♦ Open a new window and display it to the user. You have to write the code to open the new window.

				♦ Save a record to the database that the user entered. You have to write the code to save the record to the database.

				♦ Perform a calculation based on data that the user entered. You have to — you guessed it — write the code to perform the calculation.

				Programming languages have come a long way since they were first created. Modern programming languages are higher-level languages than their predecessors because each line of code that you write gets translated into multiple lines of instructions for the computer.

				Before the introduction of higher-level languages and after the era of punch cards and programming in hex codes, programmers wrote programs by using assembly language. Assembly language matches computer instructions line for line; in other words, each line of assembly language that you write is equal to one line of computer instructions. Writing programs in assembly languages is time-consuming and requires extensive knowledge of how computers work.

				The need for higher-level languages that allow programmers to write one line of code that’s translated into multiple lines of computer instructions had to be addressed. These higher-level languages allow developers to be more productive. Also, programmers don’t have to be as knowledgeable about the inner workings of computers.

				The languages of .NET are all examples of higher-level languages. Microsoft has four default languages for .NET:

				♦ Visual Basic

				♦ Visual C#

				♦ Visual C++

				♦ F#

				Not all higher-level languages are created equal. Each of the languages of Microsoft .NET has its own set of advantages and disadvantages. The next few sections describe each of these languages, starting with the old standby, Visual Basic.

				Visual Basic

				In the area of Windows programming, Visual Basic has been around for quite awhile. This language has many devotees, and programmers love it because it’s easy to learn, write, and debug. You can easily begin writing workable software very quickly.

				You can use Visual Basic to build these types of applications:

				♦ For Windows

				♦ For the Web

				♦ For mobile devices

				To make Visual Basic work with the Microsoft .NET Framework, the language had to be totally rewritten. In the process, many long-time Visual Basic programmers felt that Microsoft betrayed the defining characteristic of Visual Basic: It’s easy to use.

				[image: technicalstuff.eps] Even though Visual Basic.NET was introduced in 2002 (although the first beta was released in 2000), many new programs are still written in Visual Basic 6, the last version of VB before it was .NET-ized. Microsoft is aware that many developers still haven’t made the move to Visual Basic.NET, so the company included a significant amount of documentation to help Visual Basic 6 developers take the plunge. You can find more information at http://msdn.microsoft.com/en-us/kehz1dz1.aspx.

				Even though the process of moving from Visual Basic 6 to VB.NET has been painful, it places VB on the same playing field as all the other .NET programming languages. Had Microsoft chosen not to rewrite Visual Basic, VB may have been on its way to language obscurity.

				Rewriting Visual Basic made the language more powerful by turning it into a true object-oriented language. VB.NET allowed Microsoft to implement

				♦ Customer-requested changes, such as inheritance and threading

				♦ Complete access to all the features of .NET

				♦ Interoperability between Visual Basic and the other .NET languages

				♦ The removal of features such as GoSub/Return and DefInt

				♦ Consistency between Visual Basic and other languages and language standards

				This Hello World code sample from MSDN was written in Visual Basic.NET:

				‘ A “Hello World!” program in VB.NET

				Module Hello

				Sub Main()

				MsgBox(“Hello, World!”) ‘ Display message

				End Sub

				End Module

				Notice how the syntax is simple. Neither extra braces nor punctuation are required. For more information about this code sample, see MSDN at http://msdn.microsoft.com/en-us/3cf7t4xt.aspx.

				Visual C#

				Released in 2002 (although the beta was released in 2000) with the first version of the Microsoft .NET Framework, Visual C# was created especially to take advantage of Microsoft .NET features. C# has many characteristics in common with other languages in the C family of languages:

				♦ All statements end with a semicolon.

				♦ Blocks of code are enclosed in curly braces.

				♦ The language is case sensitive.

				Check out the C# version of Hello World:

				using System;

				// A “Hello World!” program in C#

				namespace HelloWorld

				{

				class Hello

				{

				static void Main()

				{

				System.Console.WriteLine(“Hello World!”);

				}

				}

				}

				The C# version of Hello World requires a few more lines than Visual Basic. Some (myself included) find the braces a nice visual cue for grouping code together. Other developers see them as a waste of space. For more information on this code sample, see the MSDN documentation at http://msdn2.microsoft.com/k1sx6ed2.aspx.

				The C# language is useful for writing object-oriented applications. In addition to showcasing the .NET Framework, Microsoft created C# to leverage the large numbers of Java, C, and C++ programmers who can easily learn the language. People with a strong C++ and Java background have learned C# in as little as two weeks.

				In its attempt to lure Java developers, Microsoft also created the Java Language Conversion Assistant (JLCA), which converts Java source code into C#. This tool is good for converting fairly simple programs. Graphical conversions don’t work, though.

				Visual C++

				Visual C++, the most complex language in the Microsoft .NET offerings, is used to develop systems-level software, such as graphical user interfaces (GUIs), device drivers, and mobile applications. Visual C++ is a development environment for creating Windows applications by using the C++ programming language. Visual C++ can create applications that produce native code, or applications that produce managed code.

				Here’s a C++ version of Hello World:

				#include <iostream>

				// A “Hello World!” program in C++

				usingnamespace std;

				int main()

				{

				cout << “Hello World! \n”;

				return 0;

				}

				The C++ syntax is a bit more cryptic than other high-level languages, such as VB or C#. For example, cout is short for console output. C++ syntax isn’t as intuitive as other languages.

				You can find a simple Hello World example at http://msdn.microsoft.com/en-us/ms386445%28VS.71%29.aspx.

				[image: tip.eps]Check out C++ For Dummies, 6th Edition, by Stephen Randy Davis (Wiley), if you’re interested in creating C++ applications. You have to get your mind around C++ before you can get any benefit from Visual C++.

				You might think of Visual C++ as a development environment inside a development environment. Visual C++ allows you to use C++ syntax to write programs. Visual C++ provides several tools that shortcut the amount of effort required to create a standard C++ application, such as

				♦ Compilers: Target the .NET Common Language Runtime (CLR) and the x86, x64, and Itanium hardware

				♦ Libraries: Include Active Template Library (ATL), Microsoft Foundation Classes (MFC), standard C++, C Run-Time (CRT), and the C++ Support Library to support CLR programs

				♦ A development environment: Supports project management and configuration; source code editing and browsing; and debugging

				You can use Visual C++ as part of the Visual Studio IDE, or you can use its individual tools on the command line. Although C++ is a powerful language, it’s also the most difficult of all the .NET languages to learn.

				F#

				Microsoft developers have been working on the F# language for a number of years. They actually released an early version in 2008, but it’s now a core language in Visual Studio 2010.

				Here’s an F# code sample of Hello World:

				open System

				let _ =

				Console.WriteLine(“Hello F# World!”);

				F# syntax uses method class similarly to C#. Note that it has semicolons at the end of lines that call methods.

				There is a more complete description and explanation of using F# in Chapter 1 of Book III. I also have a short F# tutorial on the Web site that you can get a link to from www.dummies.com/go/vs2010.

				Choosing the Right Language for the Job

				One key feature of Microsoft .NET is that in order for a programming language to work with .NET, its compiler must be able to translate the language into MSIL. Because you can convert all the languages to MSIL, all instructions that get executed by the computer should be similar, if not the same.

				In other words, the computer doesn’t care what programming language you choose when you’re writing programs for .NET. MSIL equalizes all the languages as far as the computer is concerned.

				[image: remember.eps] Choosing a language should be motivated by human needs, not by the computer. Think about what you’re trying to accomplish when you’re making a decision. Your goal should be to write programs that do what you want them to do and that your teammates can read and maintain.

				As you make your decision, keep these considerations in mind:

				♦ Microsoft has positioned Visual Basic as an easy entry point into Microsoft .NET. If you’re new to programming or new to .NET, Visual Basic is probably the way to go.

				♦ If you have experience with using Java, C, C++, or even one of the scripting languages, such as Perl or Python, you might appreciate Visual C#. C# syntax is similar to these C-based languages.

				♦ If you’re primarily concerned about performance, you probably should choose unmanaged C++. If you choose unmanaged C++, then you should look into modern libraries, such as the Standard Template Library (STL) and Boost (www.boost.org) for your development. STL provides highly-optimized collections, such as sets, maps, lists, and hash tables. Boost contains expertly designed, peer-reviewed libraries that provide services such as network communications, threads and thread pools, functional programming and lambda functions, reference-counted smart pointers, and much more. Be aware, however, that these libraries require significant knowledge of C++, but the C++ programmer aids your development by providing many of the same services as the .NET framework, but with the added performance of unmanaged code.

				[image: warning_bomb.eps] Unless you have the formal training and practical experience to write tight code (code that doesn’t waste any memory or processor cycles), you probably won’t gain any performance edge by using C++ without .NET. Don’t buy the hype that you can write faster programs with C++. Although that’s possible, most programmers don’t have the experience to do it. Furthermore, in the amount of time you spend trying to figure it out, you could already have the program finished in Visual Basic or C#.

				If you ever build Web applications with ASP.NET, you already use JavaScript. Many of the ASP.NET server controls generate JavaScript to make them work. You should also try JavaScript whenever you need to get something done in a jiffy, such as when you parse a text file. You might find that you like the laid-back style of JavaScript better than its more buttoned-up brethren.

				For a Microsoft comparison of the languages of .NET, see http://msdn.microsoft.com/en-us/czz35az4.aspx.

				Most people are choosing between Visual Basic and C#. Your historical use of one language over the other often dictates your choice. People who use Visual Basic tend to be less interested in aesthetics and more interested in getting the task done so that they can move on. C# programmers often speak of the purity and expressiveness of the language.


				AJAX attacks!

				An exciting development for .NET Web development is its new Web development methodology: AJAX (Asynchronous JavaScript And XML). It uses JavaScript and other technologies related to the Web to provide Windows-like user interfaces to Web pages. JavaScript is no longer just for accessing client-side content. With AJAX, you can use JavaScript to interact with the server, too.

				Getting all the AJAX technologies to work together to create this rich Web experience is a daunting challenge. The Microsoft initiative named Atlas intends to provide a toolbox of Ajax controls. You can start using Atlas right now. Check out the Microsoft Atlas page for more information about Atlas and JavaScript: www.asp.net/ajax/default.aspx.



				Having used both, I offer these highlights:

				♦ Visual Basic is easy and fast to learn, but it’s more verbose.

				♦ C# lends itself well to object-oriented development, and far more code examples are available than for VB.

				Typically, ASP.NET code has two parts. The first is the presentation page with the HTML-like objects. The second is the code that responds to page events, known as code-behind. I like to use C# for all my ASP.NET code-behind files, as well as use C# for all my business objects.

				Becoming a Good Programmer

				Learning how to program is probably more important than choosing a language. By learning how to program, you can move fluidly among languages.

				All programming languages share common themes, or programming constructs. You should become familiar with some of the common programming constructs:

				♦ Declaring variables

				♦ Understanding variable types

				♦ Knowing when and how to use variables for loops

				♦ Controlling the flow of your program by using conditional If...Then statements

				♦ Using arrays to store a series of data, such as the months in a year

				After you finish this book and have the skills, you can get more advanced information. If you’re interested in moving beyond this book, start with the course catalog for the Computer Science department at your local college or university. You’re more likely to find “what it means to program a computer” courses that cover programming fundamentals. Be careful about applied technology courses or books that teach a specific language, such as Visual Basic or Java. If possible, take a look at the syllabus or talk to the professor or lecturer before signing up. Explain that you want to get more out of the course than just language syntax.

				Building software involves more than just writing code, and software development consists of several phases. This book shows you how to use Visual Studio 2010 in many of these different phases.

				After the requirements gatherers gather, the analysts analyze, and the designers design, at some point, somebody has to write some code. If you want that person to be you, you need to learn language syntax, or the grammar of a programming language.

				Learn the syntax

				If you want to learn language syntax, consider not starting with Visual Studio because Visual Studio doesn’t possess any special “magic” for creating applications. Visual Studio lets you develop software at a higher level of abstraction. As a result, Visual Studio generates a lot of code for you — code that you probably won’t bother to take the time to understand. To be frank, the code that Visual Studio generates probably isn’t the code you want to learn from.

				[image: remember.eps] Writing cryptic code isn’t the goal. Rather, the goal is to write code that’s easy to read and maintain. The code generated by Visual Studio can be complex and abstract. It’s good code because it’s highly reusable, but it can be hard to understand.

				Some people argue that you shouldn’t bother trying to memorize syntax. As long as you know the basic programming constructs, you should be able to program in any language. Don’t forget that companies want developers with high levels of productivity, which usually translates into using some kind of tool, such as Visual Studio.

				Write your own code

				When I was in college, the recommended order for taking courses was to start by using a text editor and manual compiler in a language like C; learn a C-derivative scripting language, such as JavaScript or Perl; and then learn Visual Basic .NET with Visual Studio.

				Many of my classmates, however, chose instead to start with the VB.NET course and work their way backward. Unfortunately, they started with the easiest way to develop software. When they got to the harder courses, where you had to manage your own memory and create your own data structures, they were lost.

				I had the same experience with Structured Query Language (SQL), which is the language of databases. When I first started working in information technology, I was doing a lot of report design, mostly relying on report-design software to graphically build my database queries. Report designers, such as Crystal Reports, generate the SQL necessary to pull the data out of the database.

				When I started doing application development, I realized quickly that my SQL skills were deficient. I immediately started making myself write out all queries by using a native SQL tool. After I stopped relying on code-generation tools and started writing my own SQL, I quickly learned the language. Now I get to choose whether using a code-generation tool is the best way to go, given the task that I need to accomplish.

				Here’s the bottom line: You need to know some language syntax if you expect to become more than a copy-and-paste coder. Here are some tasks you can undertake to become a better programmer:

				♦ Learn the principles of object-oriented design and programming.

				♦ Learn the basic programming constructs that are common across all programming languages.

				♦ Pick a language and learn how that language implements object-oriented programming and basic programming constructs.

				♦ If you know that you’ll work with a specific technology, such as Windows Forms or Web services, commit yourself to learning as much as possible about that technology and its best practices development.

				♦ Practice, practice, practice.

				If you invest in these techniques, your code will be well written, no matter what.

				Spend some time in other language studies.

				[image: tip.eps]If you want to separate yourself from the development pack, pick a language and spend four consecutive weekends working with that language outside the Visual Studio environment. This technique is also a good way to teach yourself a new language, such as Java.

				You might also need to familiarize yourself with some of these other languages and technologies:

				♦ Standards for Web development, such as HTML, Cascading Style Sheets (CSS), JavaScript, and AJAX, to help with troubleshooting

				♦ File formats, such as XML and really simple syndication (RSS), so that you can transfer data between disparate systems

				♦ Query syntax of SQL, for writing stored procedures and queries for reading and updating databases

				♦ Regular expressions, for manipulating text

				♦ Windows Active Directory and security, for developing applications that can automate tasks on a network and perform tasks, such as user authentication

				♦ Object models for Office applications, such as Word and Excel, and server applications, such as SharePoint and BizTalk

			

			
		

	
		
			
				Chapter 5: The Many Editions of Visual Studio 2010

				In This Chapter

				Sorting out multiple editions of Visual Studio

				Deciding which edition is right for you

				Choosing the right MSDN subscription

				Getting acquainted with Visual Studio Team System

				Sorting out all the different editions of Visual Studio is mind-numbing. Microsoft provides a Visual Studio edition for developers at all levels of experience, from absolute beginners working on their own to large-scale development teams with thousands of members.

				This chapter helps you make sense of the different editions of Visual Studio so that you can decide which one’s right for you. In this chapter, you discover the features of Visual Studio Team System and read about the future of Visual Studio.

				Making Sense of the Visual Studio Editions

				Although Microsoft still offers the stalwart Professional Edition, the company expanded its offerings to reach out to everyone from novices all the way to high-end, large-scale development teams.

				Visual Studio offers these editions, listed in order from the simplest to most complex features included in the edition:

				♦ Visual Studio Express Editions

				♦ Visual Studio Professional

				♦ Visual Studio Team System

				One of the major goals of Microsoft with Visual Studio is to enable personal productivity for all software developers. This list describes which edition you should use if you’re in one of these groups:

				♦ You’re a hobbyist, student, or novice. Check out the Express Editions. You should also consider the Express Editions if you don’t know whether to upgrade from a previous version of Visual Studio.

				♦ You do occasional development work by yourself. You should appreciate the get-down-to-business features of Visual Studio Professional Edition.

				♦ You create applications that use Office as their user interface (UI). Visual Studio Professional Edition makes creating Office applications dead simple.

				♦ You’re a professional software developer who works alone or on a small team. Visual Studio Professional is geared toward you.

				♦ You’re part of a larger development team. Your team should check out Visual Studio Team System.

				Visual Studio Express Editions

				The Express Editions of Visual Studio, which are less feature-rich than the other editions, are perfect for students, hobbyists, and folks just getting started. Rather than have one large, overwhelming soup-to-nuts software development tool, the Express Editions come in many flavors, depending on what type of development you want to do:

				Web: Create Web applications and Web services by using Visual Web Developer 2010 Express. This edition enables you to write code by using C# or Visual Basic and provides editors for HTML and XML. It has a built-in Web development server that you can use to build and test your Web application. Numerous starter kits are provided to help you jump-start your projects.

				Database: Most applications are data-centric. SQL Server 2008 Express Edition is a fully functional database management system that integrates with Visual Studio. You can use Visual Studio to create databases, write stored procedures, and add data. Although database sizes are limited to 4GB, the databases are compatible with the Enterprise version of SQL Server 2008. So, the skills you acquire are transferable to SQL Server 2005 and SQL Server 2008.

				Windows: Express Editions for Windows development includes editions for Visual Basic, C#, C++, and F#. Use Visual Basic and C# for building Windows applications. Use Visual Basic, C#, C++, and F# for building console applications and reusable components. You can use C++ to create both managed and unmanaged code. To build Web applications, use the Web Developer Edition.


				Visual Studio Tools for Office

				Visual Studio Tools for Office (VSTO) is no longer a separate edition, as it was with Visual Studio 2005. Although VS Tools for Office is now part of Visual Studio 2010, it’s worth talking about separately so that you can appreciate all that it brings to the table. VSTO (pronounced vis-toe) is geared toward independent software vendors and systems integrators who build custom Windows and Web applications for the Microsoft Office system.

				With VSTO, you get these features:

				Visual Basic and C# programming languages

				Integrated visual designers for working with databases

				Advanced debugging tools

				Designers geared toward building applications that use Word, Excel, and InfoPath as their UI



				Most beginners will find that they make few compromises by using Visual Studio Express Editions. You get these benefits:

				♦ Your developed applications are fully functional. They aren’t watered-down versions.

				♦ As your needs grow, you can scale up to one of the higher editions.

				♦ Your skills are transferable to other Visual Studio editions.

				♦ The price is right. You can download all the editions for Web and Windows development for free from the Microsoft Web site. Microsoft originally planned to charge $49 for the products after offering them free for one year, but it decided to make the products free permanently. SQL Server 2008 Express Edition is also available at no charge.

				Download these tools at www.microsoft.com/express/downloads.

				The Express Editions of Visual Studio are an excellent choice for students or anyone wanting to learn how to program. These choices weren’t always available: As a result, students used tools like Microsoft Access, which is worlds away from enterprise-level database management tools, such as SQL Server. Kudos to Microsoft for providing these tools and making them affordable.

				Visual Studio Professional

				Visual Studio Professional is geared toward professional .NET developers. This edition provides even more advanced visual designers and a tightly integrated toolset. If you develop software for a living, this edition is the one you’re most likely to use.

				Visual Studio Professional provides these features:

				♦ All the Microsoft .NET programming languages

				♦ Integrated visual database tools

				♦ Designers for XML schema design and XML style sheets

				♦ Advanced debugging and deployment tools

				♦ The ability to develop stored procedures, functions, and triggers for SQL Server 2005 or SQL Server 2008

				♦ Crystal Reports

				Visual Studio Team System

				The Visual Studio Team System (VSTS) has created a lot of buzz. VSTS is important because

				♦ It acknowledges the specialized roles that people play on large development teams.

				♦ It’s the Microsoft attempt to move into the tools space of the software development life cycle.

				VSTS isn’t a product; rather, it comprises four client editions of Visual Studio:

				♦ Visual Studio for Architects

				♦ Visual Studio for Database Professionals

				♦ Visual Studio for Software Developers

				♦ Visual Studio for Testers

				The Team System also includes a server component — the Team Foundation Server (TFS) — that enables collaboration among the client editions of VSTS.

				Because VSTS offers many more features than most versions of Visual Studio, this chapter digs into it in more detail in the upcoming section “Developing When It’s a Team Effort.”

				Choosing the Right Edition

				With numerous editions of Visual Studio and numerous features strewn across these editions, finding an edition that’s right for you can seem daunting. The answer almost always comes down to money (somebody else’s, you hope).

				Because pricing can change, I don’t quote specific prices here. However, here’s a ballpark idea of how much these editions cost:

				♦ Express Editions: Free

				♦ Professional Edition : $799

				♦ Professional Edition with MSDN: $1,199 new/$799 renewal

				♦ Premium Edition with MSDN: $5,469 new/$2,299 renewal

				♦ Ultimate Edition with MSDN: $11,924 new/$3,814 renewal

				♦ Team Foundation Server: At the time of this writing the pricing is not available.

				The price you pay depends on whether you’re upgrading or paying full retail price.

				Helping you decide whether to choose the Team System is beyond the scope of this book. Chances are that your employer will make the decision. Nevertheless, as a .NET developer, you have a responsibility to understand the role of the Visual Studio Team System. Check out the later section “Developing When It’s a Team Effort” for more information.

				Subscribing to the Microsoft Developer Network

				MSDN provides you with access to Microsoft operating systems, server software, and productivity applications for development purposes.

				You can choose from three levels of MSDN subscriptions:

				♦ Academic: For about $800, you have access to all the Microsoft operating systems, such as Windows Server 2008 and Virtual PC.

				♦ Professional: For about $1,200, you get Visual Studio 2010 Professional Edition, SQL Server 2008, SQL Reporting Services Developer Editions, and Virtual PC, in addition to access to Microsoft operating systems.

				♦ Premium: This provides you with the Virtual PC, SQL Server 2008 Developer Edition, and Visual SourceSafe operating systems; server products, such as BizTalk and SharePoint; and Microsoft Business Solutions software, such as Great Plains and Microsoft CRM. You also get to choose an edition of Visual Studio. The price you pay for a subscription depends on the edition of Visual Studio you choose:

				 • Visual Studio Professional: This costs about $2,500.

				 • Visual Studio Team Edition for Software Architects, Testers, or Software Developers: Choose one of these editions for about $5,500.

				 • Visual Studio Team Suite: For about $11,000, you get access to all three Team Edition editions of Visual Studio.

				The Visual Studio Team Editions and Team Suite with MSDN Premium Subscriptions include the TFS Workgroup Edition with five client-access licenses. The full-blown TFS product requires an additional server license.

				Check out the latest pricing at http://msdn.microsoft.com/vstudio/howtobuy.

				For more details about what you get with each level of MSDN subscription, go to http://msdn.microsoft.com/en-us/subscriptions/default.aspx.

				MSDN subscriptions provide you with development and testing licenses only. You can’t use the software you download from MSDN in a production environment. You can only test or develop.

				A single MSDN subscription provides you with ten licenses for each product you download. You may install the software on ten computers one time or ten times on one computer. Only individuals with MSDN subscriptions may use the software. In other words, each member of your team needs an MSDN subscription if they plan to access software downloaded from MSDN. The licenses are valid forever, even if you choose not to renew your MSDN subscription. You may continue using the software for testing and development after your MSDN subscription expires.

				[image: warning_bomb.eps] Each developer requires a separate MSDN subscription. Just because a single MSDN subscription has ten licenses doesn’t mean ten people can use it. Each person must have his own subscription.

				Weighing your options

				After you have an idea of what the pricing structure looks like and what you can get for your money, look at these scenarios to help you decide which edition of Visual Studio 2010 is right for you:

				[image: tip.eps]♦ If you want to save some money or mentor a young programmer: Be sure to download all the Express Editions for free. Even if you think that you’ll never need them, download them now at www.microsoft.com/express/downloads.

				 You never know when you might need a free edition of a relatively powerful development tool.

				♦ If you’re a college student: Check with your school bookstore or your department to see whether your school has an academic license with Microsoft. When I was in college, I could pick up a copy of Visual Studio Professional for $25 — only $5 per disc. Your school may have a similar license.

				♦ If you work in a small- to medium-size business or have your own consulting business: Choose Professional Edition if you want to use Crystal Reports Designer to create reports. If you don’t mind having separate tools for Web-based and Windows-based development, you can save a few bucks and go with the Express Editions. If you intend to do more development work, choose the Professional Edition. You benefit from using Class Designer and being able to access remote databases.

				♦ If you do extensive development work with Office: Visual Tools for Office is a no-brainer — except, of course, that you get all the VSTO tools with the Visual Studio Team Editions. If you do only occasional Office work, stick with Professional.

				Consider these scenarios as you decide whether to choose MSDN:

				♦ You’re a professional developer or have developers working for you. Spring for the MSDN subscriptions. Consider it part of the cost of doing business. Most developers expect to have access to these tools.

				♦ You’re a one-person show or you’re on a budget, so maybe you can get around buying an MSDN subscription. In that case, buy a copy of Virtual PC or VMWare and then install evaluation versions of whatever software you need to work with. You can save images of the evaluation versions if you need to reuse them for other projects.

				♦ As you make your decision about which tools to use, remember that Microsoft has a profit motive for selling Visual Studio. Why is it giving away the Express Editions? The answer is that all marketers know that a trial offer is the best way to sell something.


				Evaluating your alternatives

				Over the years, I have worked in a number of Microsoft shops. A Microsoft development shop tends to go with “all things Microsoft” and not even consider alternatives. Microsoft has many useful products, but they’re not always the right choices for all situations. They’re often the easiest choices, though, especially if your infrastructure and development efforts are heavily invested in all things Microsoft.

				Before you commit yourself and spend huge sums of money, ponder some alternatives:

				Supplement Visual Studio Professional with open source tools, such as NUnit for unit testing and FxCop for static code analysis.

				Consider using Project Mono, an open source version of C#.

				Explore alternative development environments, such as Eclipse and NetBeans.

				Nothing about using Visual Studio is inherently bad. Just remember that when you frame solutions by using Microsoft tools, or any vendor’s tools, you narrow your choices and lose perspective. By evaluating alternatives, you can see whether Visual Studio is the way for you to go.



				[image: tip.eps]When you decide to go with Visual Studio, you’re not only getting a productivity tool, but you’re also joining a community. Using Visual Studio and Microsoft .NET will no doubt shape how you approach solutions development.

				Developing When It’s a Team Effort

				With Visual Studio 2010, Microsoft continues the move that Visual Studio 2005 started and moves into the realm of software development life cycle tools in a big way. The products that Visual Studio Team System comprise were tested on thousands of user projects. Although your project may not be as big, you might still benefit from the team collaboration features.

				This section walks you through some of the features of Visual Studio Team System, starting with managing a project, defining its architecture, and building and testing the software. The features of Visual Studio Team System are expanded on in Book VIII, Chapter 2.

				Managing projects with Team System

				Although the Team System doesn’t include a special edition for project managers, it allows project managers to use Visual Studio to

				♦ Create a project portfolio where you can access all the project’s artifacts.

				♦ Select a development methodology from predefined templates.

				♦ Create a process-aware project portal complete with reports for evaluating progress.

				A project manager views a project by using Portfolio Explorer in Visual Studio or the project’s portal. By using Visual Studio Portfolio Explorer, you can

				♦ Maintain source code control.

				♦ Query work items, such as requirements, tasks, and bugs.

				♦ View progress reports.

				♦ View project documentation.

				♦ Review build information.

				Because the project portal is SharePoint-driven, you can open artifacts (such as requirements checklists) in Excel and modify them. Multiple people can then work on these artifacts and check out, publish, synchronize, and enforce data-validation rules.

				Visual Studio Team System allows other team members to perform these tasks:

				♦ Create and edit work items, associate work items with source code, and view work item queues. This task allows team members to manage work items and correlate those work items to source code.

				♦ Import work items into Microsoft Project and publish the updated project plan back to the project portal. This task allows team members to put work items from Team System into a Microsoft Project file.

				♦ Sync updates from Project, Excel, and the portal to a team database. This task allows developers to use Visual Studio to view and update work items.

				♦ Work with the tools and views that make them productive (analysts in spreadsheets, developers in Visual Studio, and project managers in Project). Other stakeholders can use the project portal to monitor progress.

				♦ View reports on scheduling, bug fixes, and requirements churning. Project managers can also drill into the reports to see underlying data.

				♦ Collect data throughout the course of a project as developers work. You don’t need to hold numerous status meetings and have people fill out and compile paperwork.

				Architecting software

				By using the designers in Visual Studio Team Edition for Software Architects, architects can

				♦ Model applications and the target technology environment.

				♦ Validate that the applications will run in the target environment.

				These tools are geared primarily toward service-oriented architectures, such as Web services.

				One incredible tool in Visual Studio Team Edition for Software Architects is Application Designer. You can use it to

				♦ Lay out applications that provide and consume new or existing Web services.

				♦ Connect applications to build multi-tier applications.

				♦ Show how to map applications to the logical datacenter design.

				♦ Turn the diagram into code by creating projects and classes and stubbing out methods.

				♦ Keep code synchronized with design in both directions.

				[image: tip.eps]Application Designer is beneficial for these reasons:

				♦ Architects can see the visual structure of an application.

				♦ You can lay out the design without committing to code, also known as whiteboarding.

				♦ You don’t have to abandon design tools when you move to code.

				♦ You can validate designs long before anything gets built.

				The Software Architect Edition also provides a Logical Datacenter designer, which allows architects to map the applications they design to a technology environment that will host them. The Logical Datacenter allows architects to

				♦ Query their technology infrastructures.

				♦ Define settings and constraints for the servers in their datacenters, such as what kind of authentication the server allows and whether the application needs scripting.

				♦ Determine whether their applications will run in the target environment.

				♦ Use graphical tools to change the configurations of applications or host environments.

				♦ See communication pathways in the datacenter.

				♦ Drag, drop, and validate by performing real-time validation to tell you which applications can be hosted on a given server.

				♦ Specify settings and constraints in Application Designer for a component.

				The Application and Logical Datacenter designers open communications between designers, developers, and information technologists.

				Developing software with Team System

				The Software Developers Edition provides additional tools for testing and code analysis:

				♦ FxCop: Enable code analysis and receive warnings as part of the build process.

				♦ Performance tools: See which functions are called most often.

				♦ Unit testing and code coverage: Test your code and use visual tools to see how much of your code is tested.

				Testing with tools

				The testing tools in Visual Studio Team Edition for Testers allows users to

				♦ Record tests and generate scripts based on browser sessions.

				♦ Play back scripts.

				♦ Create validation rules to test for conditions on the Web pages.

				♦ Bind data to tests so that you can use data-driven tests (for example, to search for keywords in a database).

				♦ Use a load-test wizard that groups counters and offers guidance so that you’re not guessing what each counter does and which one to use.

				Collaborating with Visual Studio Team Foundation

				The Team Foundation Server enables the collaboration features for the Team Editions of Visual Studio Team System. With TFS, you get these features:

				♦ Source code control

				♦ Work-item tracking

				♦ Build automation

				♦ Team communications

				♦ Reporting

				The integrated check-in procedure using TFS includes

				♦ Channels for managing source code, work items, check-in notes, and policy warnings. Check-in notes are fields the project manager creates that the developer is required to fill out before check-in.

				♦ The option to create a standard check-in process. You can review this process.

				♦ Access to the compare feature. That way, you can expedite code reviews by comparing two different versions of source code.

				♦ Policy warnings notification. For example, you’re warned that a check-in must be associated with a work item.

			

			
			
		

	
		
			
				Chapter 6: New to Visual Studio 2010

				In This Chapter

				Introducing parallel programming and cloud computing

				Increasing productivity for development teams

				Accessing more databases

				Visual Studio 2010 has been on the horizon for a long time. Even during the release of Visual Studio 2008, rumors of the next version (code named Hawaii) abounded. And now that Visual Studio 2010 is here, it’s living up to expectations. This chapter talks about the new features, most of which are just about guaranteed to rock the world of Microsoft-platform developers.

				Exploring Additional Programming Paradigms

				There’s always a lot of hype about technology, and most of it originates with the developers of the technology. The hype starts off with the developers, moves through managers, and then ends up with marketing. And it’s the marketing spin that has delivered some of the most overblown technology promises.

				I remember listening to news reports more than ten years ago about how object-oriented programming (OOP) was a major contributor to software profits. Don’t get me wrong, I’m an OOP evangelist. But the effect of OOP on the bottom line was so exaggerated that it was laughable from my point of view. Yes, OOP saves companies money if managed correctly (and costs dearly, if not). But OOP isn’t a reason for a stock to double or triple as some did in the 1990s.

				In the following sections, I talk about two new paradigms that Visual Studio 2010 supports. Yes, there’s hype out there about them, but these paradigms are truly worthy of mention. But if a stock doubles or triples because they’re mentioned, sell the stock and take a profit.

				Parallel programming

				I teach programming and computer science. Early in the introductory courses, we talk about algorithms. These sequences of steps get something done. There’s nothing magic about it. Baking a cake is an algorithm that follows a sequence.

				One thing that is inherent to an algorithm is a single, monothreaded sequence of events. Most CPUs until recently only processed single simultaneous instructions. I remember getting a dual processor machine so that I could develop much faster. This was way before Core Duo and Core Quad processors. In order to have two processing centers, you needed to add an additional CPU.

				Multicore processors are essential for modern software applications that often perform complex algorithms, access databases across a network, and update a graphical interface simultaneously.

				In years past, if an application needed to perform several simultaneous tasks, the programmers spun up a separate threads that each managed a task. The operating system then managed switching CPU attention between all the threads. For software that did things such as listen on a socket, multiple threads were absolutely essential. A well-known example is Microsoft Word’s spell checker. You may have noticed the Word doesn’t always underline misspelled words in documents the instant that you open them. The reason for the delay is that Word spins up a separate thread to do the spell checking, and it sometimes takes awhile to complete the check for a long document.

				Visual Studio 2010 has gone way beyond giving you the ability to create multiple threads. It provides a way to assign tasks to specific CPUs or Cores. In this way, you can manage your application’s performance in a much more controlled way rather than rely on the operating system to switch between the threads.

				Visual Studio 2010 and the .NET 4.0 framework introduce two new technologies that allow the programmer to optimize their managed code for multicore processors. The Task Parallel Library (TPL) is designed to make it easier to write managed code that automatically use multiple processors. With this library, you can easily express potential parallelism in existing sequential code where the parallel tasks will execute concurrently on available processors. The Parallel Language Integrated Query (PLINQ) is a query execution engine that accepts any LINQ-to-Objects or LINQ-to-XML query and executes them on available processors.

				For more information and examples on how to use these components, read Book V, Chapter 6.

				Cloud computing

				I work on a lot of simultaneous projects. The documents that support these projects are design documents, spreadsheets with hours for billing, invoices, and much more. I travel a lot and don’t always have access to the document repository. For that reason, my documents tend to be in several places, which can mean serious trouble for me when I can’t find an important document that I need immediately.

				For all these reasons, I jumped up and down when Google created their Google Documents. Now I keep all my project documents within the Google Documents space. No matter where I am, as long as I have an Internet connection, I have my documents.

				My documents reside in a space somewhere in the Internet. Sometimes you see the Internet represented as a cloud in diagrams. It’s a good metaphor. And the cloud metaphor has been extended to things, such as Google Documents. The space Google Documents and similar applications occupy is known as cloud computing.

				I recently got a call from a company for which I have consulted for many years. The person explained that the company’s application relied on the cloud and that he needed me to write some ancillary cloud computing applications.

				Although I have written cloud computing applications in the past, it’s not that easy. You never know the physical space in which a file resides. It may even be split among physical servers. All these issues can really be challenging. So when I got the call, I had some initial apprehension.

				The latest release of Visual Studio addresses the complexity of cloud computing applications. It comes complete with classes that seamlessly deal with cloud computing applications. And it also comes with a local simulator so that you can develop applications without having to connect to an actual cloud during development. It all relies on a technology named Azure. You can find much more on this topic in Book V, Chapter 5. You’ll be amazed at how easily you can develop applications for the cloud.

				Reaping the Benefits for Development Teams

				Visual Studio is a tool that makes developers much more productive and offers features such as IntelliSense and an integrated debugger. Visual Studio 2010 enhancements offer fantastic productivity to developers. The following sections underscore the best of the new features.

				Enhanced user interface

				A better user interface is important, especially to newcomers to Visual Studio, because the pre-2010 versions all had incremental user interface changes. Visual Studio veterans will take some time to get used to the new features. It reminds me of when I first sat down with Microsoft Office 2007. I hated it for the first 30 minutes because it was so different than Office 2003. But after the initial period, I started loving it because it was so much better. Visual Studio 2010’s new user interface will be the same, and after a short time, you will love it.

				The entire user interface is much less cluttered. Things are organized in well-thought-out ways. You can move and position windows in more flexible ways, thus meeting more needs than the previous versions.

				The editor is improved, too. It has enhanced real-time syntax checking. IntelliSense has been beefed up, especially for Visual C++.

				Better development lifecycle management

				Many modern software applications aren’t created by a single developer, but are developed by large, often distributed, teams of developers, testers, product managers, and other managers that all must collaborate to produce a high-quality product that gets to market in a timely fashion. How do you ensure that code is properly managed among all developers, defect reports are submitted by testers in the QA process and addressed by developers, and marketing requirements are provided to managers and developers? In general, the entire process is known as Application Lifecycle Management (ALM), and Visual Studio has stepped in with powerful tools.

				One of the versions of Visual Studio 2010 is Visual Studio Team System 2010. It handles all aspects of the application lifecycle, including development, testing, and enhancements.

				One of the biggest problems that I have experienced in the cycle happens during testing. I have literally had testers knock at my door and say, “It doesn’t work.” Then I have to ask a list of questions (kind of like the 20 questions game) and find out what is really going on. Testers aren’t always good communicators, which in turn means that developers don’t get the problems fixed as well or as quickly as they can. Another difficulty is that the application may work on the developer’s system and not on the tester’s system.

				A tool called TestRunner is part of the Team System and can record everything necessary for the developer to recreate the problem. In other words, the testers go through the QA process and create data almost like a play-by-play recording. They developers can use this data to pinpoint the issues that arose.

				TestRunner is actually part of an overall system for this historical debugging known as Camano. This set of features is sure to reduce the development time and increase the robustness of released software.

				Better programming productivity

				The more efficient that an IDE is, the faster the project gets developed, saving serious resources for any company. Visual Studio 2010 has gone way beyond expectations to give you something that makes the development experience better and faster.

				IntelliSense, the feature that offers completion of the token that you’re currently typing, is better. It’s faster, more complete, and much better for Visual C++. It picks up classes, methods, properties, and variables that are part of your code, not just the .NET framework.

				Have you ever programmed in C# or C++ and wondered where the matching brace was? With complicated code, it’s sometimes hard to match up the curly braces. But Visual Studio 2010 will show you exactly where a matching brace is, saving you hours of analysis as you try to get your code right.

				Better Web development tools

				Just the introduction of ASP.NET has really improved Web development. But Visual Studio 2010 has added features that make developing Web applications even easier. For starters, a one-click deployment feature sends all updated files to your Web server. This feature ends up saving me a lot of time because I don’t have to run an FTP client and upload the files, making sure only to send the ones that have been updated.

				Silverlight, Microsoft’s rich content type, is easy to develop for. It integrates seamlessly into applications. I would bet that with Microsoft behind it, Silverlight will start giving Flash content a run for its money.

				Gaining Databases Support

				Accessing a SQL Server database from .NET applications has always been easy. And going one step further, accessing any other database via an ODBC connection was also somewhat easy. But this extra layer added complexity and some dependencies and took away performance. Now Visual Studio provides native clients for IBM’s DB2 database and Oracle databases. Adding the support for these two popular databases has opened the door for .NET applications to be developed for those two databases, where before accessing these databases wasn’t practical without the support.
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				Chapter 1: Installing Visual Studio Professional

				In This Chapter

				Using multiple versions of Visual Studio

				Meeting the system requirements for Visual Studio

				Installing Visual Studio

				Launching Visual Studio

				As long as you have adequate hardware resources to run Visual Studio, getting it up and running is a straightforward process. You might spend all day waiting for the software to install, but then you can stay up all night playing around with all its cool new features. This chapter gives you the details.

				Installing Versions Side by Side

				You can use any release version of Visual Studio, from Visual Studio 6.0 through Visual Studio 2010, on a single computer. Of course, I don’t recommend opening all the versions at one time. Here are the versions:

				♦ Visual Studio 6.0

				♦ Visual Studio .NET

				♦ Visual Studio .NET 2003

				♦ Visual Studio 2005

				♦ Visual Studio 2008

				♦ Visual Studio 2010

				If you installed beta versions or any other prerelease version of Visual Studio 2010 on your computer, you should uninstall them completely before installing the final version of Visual Studio 2010.

				[image: warning_bomb.eps] As a rule, after you open an older version of a solution in the next version of Visual Studio, you can no longer open the solution in the previous version. For example, if you open a Visual Studio 2005 solution in Visual Studio 2010, you can no longer open the solution in Visual Studio 2005. Visual Studio makes a backup of the files it changes as part of the upgrade process (unless you tell it not to do so). Nevertheless, it’s a good idea to have backups of all your solutions before you start opening them in different versions.

				Taking a look at all the .NETs

				You can have multiple versions of the Microsoft .NET Framework installed on a single computer. These versions of .NET have been released:

				♦ Version 1.0, released with Visual Studio .NET

				♦ Version 1.1, released with Visual Studio 2003

				♦ Version 2.0, released with Visual Studio 2005

				♦ Version 3.0, released with Windows Vista, Windows 2008, and products such as System Center Operations Manager (SCOM)

				♦ Version 3.5, released with Visual Studio 2008

				♦ Version 4.0, released with Visual Studio 2010

				[image: tip.eps]Visual Studio 2010 allows you to target your development to any version of the .NET framework.

				[image: tip.eps]Book II, Chapter 4 talks about targeting multiple versions of the .NET Framework with Visual Studio 2010.

				Getting help from Visual Studio 2010

				Visual Studio 2010 introduces the Help Library Manager, which is a separate application from Visual Studio. The Help Library Manager features a local help database and integrates with online resources.

				To use the Help Library Manager in Visual Studio 2010, follow these steps:

				 1. Choose HelpManage Help Settings.

				 The Visual Studio 2010 Help Library Manager dialog box appears, as shown in Figure 1-1. The Help Library manager prompts you to choose a location for offline help storage if you haven’t already specified it.

				 2. Choose your location by clicking the Browse button to navigate to a folder.

				 Alternatively, you can type the location in the edit box.

				
					Figure 1-1: Configure local help content location.

				

				[image: 539439-fg020101.eps]

				 3. Click OK.

				 The Set Local Content Location dialog box closes. You see the Help Library Manager dialog box, shown in Figure 1-2.

				[image: warning_bomb.eps] After you choose a location for offline help, you can’t change it, so avoid using removable media or folders used by Windows or other applications.

				
					Figure 1-2: The Visual Studio 2010 Help Library Manager.

				

				[image: 539439-fg020102.eps]

				 4. Select Choose Online or Local Help.

				 The Help Library Manager Settings dialog box shown in Figure 1-3, appears.

				
					Figure 1-3: The Help Settings dialog box.

				

				[image: 539439-fg020103.eps]

				 5. Choose the I Want to Use Online Help radio button and click OK.

				 The Help Settings dialog closes, and you return to the Help Library Manager dialog box (refer to Figure 1-2).

				 6. Select Find Content Online.

				 The Find Content Online dialog box, shown in Figure 1-4, appears.

				
					Figure 1-4: The Help Library Manager Find Content Online dialog box allows you to add online content to your help system.

				

				[image: 539439-fg020104.eps]

				 7. Choose the online resources you want for your help system by clicking the Add link that corresponds to the resource you want.

				 The Update button becomes enabled at the bottom of this dialog box.

				 8. Click the Update button.

				 Visual Studio downloads the requested content, as shown in Figure 1-5.

				
					Figure 1-5: Visual Studio downloads the requested help library content.

				

				[image: 539439-fg020105.eps]

				 9. Repeat Steps 7 and 8 for the content you want to download.

				 10. When finished, click Exit on the Help Library Manager dialog box.

				Meeting System Requirements

				Here are the minimum requirements for installing Visual Studio 2010 Professional Edition:

				♦ A 2.0 GHz Core Duo processor

				♦ 3GB RAM

				♦ 7.5GB disk space

				♦ A DVD-ROM drive

				You also need one of these operating systems:

				♦ Windows Server 2003

				♦ Windows Server 2008

				♦ Windows XP

				♦ Windows Vista

				♦ Windows 7

				As usual, the minimum requirements probably aren’t where you want to be. Although Visual Studio will surely run on a computer using the minimum requirements (and actually less than that), you’ll probably be able to drink a cup of coffee between mouse clicks, which defeats the purpose of using productivity software. In reality, you probably want at least a 3.0 GHz Duo Core processor with at least 3GB RAM. If you don’t think that you have enough hardware and can’t upgrade, consider using the Express editions of Visual Studio.

				[image: tip.eps]If you’re stuck running Visual Studio 2010 on an older machine that doesn’t meet the requirements, you can add more memory to the system. I am currently running Visual Studio 2010, SQL Server 2008 Developer Edition, and all the other software you see in this book on a machine with 3.0 GHz dual-core processor and 4GB of memory.

				You must have Administrator rights to the computer on which you want to install Visual Studio 2010. User rights are sufficient to run Visual Studio 2010.

				Stepping through the Installation

				Installing Visual Studio is fairly simple. After you insert the DVD, you see the Visual Studio 2010 Setup screen.

				Installing Visual Studio is more involved than clicking setup.exe and walking through a wizard. Visual Studio requires a number of components to install in order to be fully functional. Installation involves the following tasks:

				 1. Install Visual Studio and version 4.0 of the .NET Framework.

				 2. Install the help documentation.

				 3. Check for updates at Windows Update.

				To start the Installation Wizard and install Visual Studio 2010, follow these steps:

				 1. Click the Install Visual Studio 2010 option on the Visual Studio 2010 Setup screen.

				 Setup loads the installation components and displays the Welcome screen.

				 2. After the setup components are loaded, click Next on the Welcome screen.

				 The Microsoft Visual Studio 2010 Setup start page is displayed.

				 The start page displays a list of components that are already installed and a list of components to be installed.

				 3. On the start page, select the I Accept the Terms of the License Agreement check box to indicate that you read and agree to the license agreement.

				 4. Click Next.

				 The options page displays.

				 5. On the Options page, select the radio button indicating whether you want the Default, Full, or Custom installation and then specify the installation path.

				I almost always do a Full installation.

				 In the lower-right corner, note the table that displays disk space requirements. This figure shows installing Visual Studio on the C: drive. You can, however, install to any active hard drive on a computer that has sufficient hard drive space. Visual Studio installs components on your system drive, even if you choose to install Visual Studio on another hard drive.

				 6. Click Install on the Options page to start the installation.

				 The install page displays.

				 If you chose the Custom installation from the Options page, you see the Next button rather than Install. After clicking Next, you can select all the individual components you want to install.

				 The Install page displays the progress of the installation along with useful information about new features in Visual Studio 2010. After all the components are installed, the Finish page is displayed.

				 If everything installs properly, the Finish page displays a message stating that setup is complete. If any errors occur, they’re displayed on this page.

				 7. Click the Finish button to close the Installation Wizard.

				 After the wizard closes, the Visual Studio 2010 Setup window displays again.

				 8. You can click the link to install the product documentation.

				 After the documentation is installed, the Setup window is displayed again.

				 9. Click the link to check for service releases and install any service release that Windows Update displays for you.

				Launching Visual Studio for the First Time

				When you launch Visual Studio for the first time, you see the Choose Default Environment Settings dialog box. You can choose a set of environment settings based on the kind of development work you do.

				Your choices for development settings are

				♦ General

				♦ Visual Basic

				♦ Visual C#

				♦ Visual C++

				♦ Visual F#

				♦ Web

				The settings you choose determine the headings you see on the start page and the types of project templates you see when you create a new project and set your default programming language. The General option is a good choice because you might develop applications in more than one language. Development settings also let you customize menus, toolbars, and help documentation to suit the choice you make.

				[image: tip.eps]This book uses General Development Settings for all examples. In most cases, the keyboard shortcut commands are offered, when available. The keyboard shortcuts are pretty consistent across the development settings.

				You can use the Import and Export Settings Wizard to change your development settings. To start the wizard, follow these steps:

				 1. Choose ToolsImport and Export Settings.

				 The Import and Export Settings Wizard, shown in Figure 1-6, appears.

				
					Figure 1-6: Use the Import and Export Settings Wizard to change your default settings.

				

				[image: 539439-fg020106.eps]

				 2. Select the Reset All Settings radio button and then click Next.

				 The Save Current Settings page is displayed.

				 3. To save your settings so that you can reuse them later, click Yes and then specify the filename and directory; to discard your settings, click No.

				 4. Click Next to save or discard your settings.

				 5. On the next page that displays, choose a default collection of settings from the list there, as shown in Figure 1-7.

				
					Figure 1-7: Select a collection of settings to reset as your default settings.

				

				[image: 539439-fg020107.eps]

				 6. Click Finish.

				 Visual Studio changes your settings.

				[image: tip.eps]You can also use the Import and Export Settings Wizard to import settings that you saved from another machine or that a friend sent you.

			

			
		

	
		
			
				Chapter 2: Browsing Visual Studio

				In This Chapter

				Becoming familiar with the development environment

				Understanding solutions and projects

				Browsing properties, servers, and code

				Painting forms with visual designers

				With Visual Studio 2010, you have access to hundreds of commands, tools, and designers. The Visual Studio Code Editor and Object Browser put the Microsoft .NET Framework’s thousands of methods at your fingertips. You have everything you need to build powerful, world-class Windows applications and Web sites — if only you knew where to begin.

				Making Your Way around Visual Studio

				When you first open Visual Studio 2010, you see a screen that reflects a Visual Studio 2010 installation that uses the general development settings.

				Note these features 

				♦ Start page: This page is your dashboard for navigating Visual Studio 2010 and connecting to resources in the .NET community. The start page includes these features:

				• Recent Projects: A list of recently opened projects in Visual Studio 2010; also includes links to open and create new projects and Web sites

				 • Getting Started: A list of links to resources to help you get started using Visual Studio 2010

				 • Guidance and Resources: A list of links relevant to Visual Studio 2010 development processes, MSDN resources, and additional tools

				 • Latest News: An RSS feed of the latest MSDN news

				♦ Solution Explorer: This task pane on the right side of the screen lists open solutions and the projects they contain.

				♦ Class View: This tab on the task pane in the lower-right corner of the screen displays a tree view of classes contained in the open solution.

				♦ Server Explorer: This task pane on the left side of the screen provides a tree view of the servers you’re working with. The Server Explorer is automatically hidden by default, but it appears if you hover your mouse over it.

				♦ Toolbox: This task pane on the left side of the screen provides groups of controls that you can drag and drop onto visual designers in Visual Studio 2010.

				♦ Menu bar and Standard toolbar: These two elements provide access to additional tools and windows.

				Because most of the task panes, windows, and menus in Visual Studio 2010 are context sensitive, they display different options depending on what kind of application you’re developing. For example, the toolbox displays text boxes and buttons that work in Windows applications when you open them.

				Visual Studio provides many windows in addition to the ones displayed by default. You can display all the windows by using the View menu, as shown in Figure 2-1.

				
					Figure 2-1: Use the View menu to open additional windows.

				

				[image: 539439-fg020201.tif]

				Dealing with Windows Galore

				Visual Studio 2010 displays content in two basic Window styles:

				♦ Tabbed documents, such as the start page

				♦ Task panes, such as Solution Explorer

				You can treat anything that opens as a tabbed document like a task pane and vice versa. Here are your options for working with windows in Visual Studio 2010:

				♦ Floating: The window floats within the environment.

				♦ Dockable: You can dock the window in a certain area of the screen.

				♦ Tabbed Document: The window is placed in the tabbed-documents area.

				♦ Auto Hide: You can toggle the window between minimized and restored.

				♦ Hide: The window is hidden from view.

				To access the window options, follow these steps:

				 1. Right-click the title bar of the window you want to manipulate.

				 2. Choose the window option from the contextual menu.

				[image: tip.eps]You can also access the window options by using the Window menu.

				If you change your mind or make a mistake and want to restore all the windows to their original states, follow these steps:

				 1. Choose WindowReset Window Layout.

				 A confirmation box appears and asks you to confirm that you want the windows reset to the default layout.

				 2. Click Yes.

				 All windows are restored.

				Docking windows

				When you make a window dockable, you can use positioning anchors to position it on-screen. To dock a tabbed document, follow these steps:

				 1. Right-click the tabbed document and choose Dockable from the contextual menu.

				 The window appears as a floating window.

				 If the Dockable option is already selected (a check mark appears next to it), the window is ready to be docked. Go on to Step 2.

				 2. Position your mouse over the title bar of the window and start dragging the window.

				 While you drag, position anchors appear on-screen.

				 3. Move the window toward a position anchor.

				 As you hover over a position anchor, a shadow is placed where the anchor will position the window.

				 4. Release the window over the position anchor.

				 The window is docked.

				Working with tabbed documents

				You can display any window as a tabbed document by simply right-clicking the window’s title bar and choosing Tabbed Document from the contextual menu. When more than one document is displayed, you also have the options of creating horizontal and vertical groups of tabbed documents. To create a vertical tab group, follow these steps:

				 1. Right-click the tab of a tabbed document.

				 2. Choose New Vertical Tab Group from the contextual menu that appears.

				 The documents are displayed side by side in the viewing area.

				[image: tip.eps]You can create horizontal groups by choosing New Horizontal Tab Group. To remove the groupings, right-click the tab of the tabbed document and choose Move to Previous Tab Group from the contextual menu.

				Managing windows

				You can always use the Window menu to manage your open windows. Figure 2-2 shows the list of commands available on the Window menu.

				
					Figure 2-2: Use the Window menu to manage your open windows.

				

				[image: 539439-fg020202.tif]

				Building Solutions with Visual Studio 2010

				Exploring Visual Studio without any files open is different from exploring it when you have an application open for editing. Most windows and task panes aren’t populated with options until files are open. Although you can use Visual Studio to open individual files (such as XML files), in most cases, you use Visual Studio to create new Windows and Web applications and edit existing applications.

				Applications you create with Visual Studio 2010 require many different kinds of files in order to work properly. The files that make up an application are items. Examples of items include

				♦ Source code files

				♦ References

				♦ XML and HTML files

				♦ Visual designer settings

				♦ Data files

				The items that make up an application are grouped into containers so that the items are easier to manage. Visual Studio 2010 provides two types of containers:

				♦ Project: A group of items that combine to create a component of a solution, such as a Windows project

				♦ Solution: A collection of projects and items that combine to create a deployable solution

				You use the New Project dialog box, as shown in Figure 2-3, to create new projects and solutions.

				You can invoke the New Project dialog box by choosing FileNewProject; clicking a link on the start page; or from a contextual menu in the Solution Explorer.

				Exploring the New Project dialog box gives you some idea of the kinds of applications you can create using Visual Studio 2010. To open the New Project dialog box by using the Recent Projects area, follow these steps:

				 1. Click the start page.

				 If it isn’t displayed, choose ViewStart Page.

				 2. In the New Project area of the start page, click the Installed Templates link.

				 The project types for that template set displays in another window.

				
					Figure 2-3: Create new projects and solutions from the New Project dialog box.

				

				[image: 539439-fg020203.eps]

				The New Project dialog box (refer to Figure 2-3) has three areas:

				♦ Project templates: Displays the programming languages and kinds of projects you can create for each language. This area is in the left pane of the New Project dialog box.

				♦ Project types: Displays the list of project templates available for each type of project. This is in the middle pane of the New Project dialog box.

				 Visual Studio uses project templates to know what files to create when you tell it to create a certain kind of application. For example, when you use the New Project dialog box to create a new Windows application, the Windows Application project template tells Visual Studio to create a Windows project with a new, blank Windows Form.

				♦ Project and solution details: Allows you to name the project and tell Visual Studio where you want it saved and allows you to specify whether you want a solution created and what to name it. By default, Visual Studio always creates a solution to contain your projects.

				Here’s how to create a new project by using the New Project window:

				 1. In the Installed Templates tree, expand the Visual C# project type category.

				 A list appears of project types that you can create by using the Visual C# language.

				 2. Click the Windows Forms Application project type.

				 A list of project templates that are available for Windows Forms applications appears in the Templates window.

				 3. Click the Windows Forms Application template.

				 4. Enter a filename for your new Windows Forms application in the Name text box.

				 5. Accept the default file location or click the Browse button to select a new location.

				 6. Click OK to create the new project.

				 A new Visual C# project is created, and a blank Windows Form is displayed in the Forms Designer.

				Using the Solution Explorer to manage solutions and projects

				The Solution Explorer graphical tool helps you manage solutions and projects. When you open a solution or project, a graphical representation of the solution and the items within it are displayed in the Solution Explorer. In Figure 2-4, Solution Explorer displays the new Windows application created in the preceding section.

				
					Figure 2-4: Use Solution Explorer to manage an open solution and its projects.

				

				[image: 539439-fg020204.eps]

				Solution Explorer provides many commands you can use to manage your solution. To view a list of commands available for managing a solution, follow these steps:

				 1. Right-click the solution in the Solution Explorer.

				 The solution is the topmost item in the tree. A contextual menu appears.

				 2. Choose a command from the menu.

				You can also right-click a project in Solution Explorer to view a contextual menu of project commands. Figure 2-5 shows the contextual menus for solutions (left) and projects (right).

				
					Figure 2-5: Right-click a solution (left) or project (right) to display its contextual menu.

				

				[image: 539439-fg020205.eps]

				On each of the contextual menus, the Add command expands to display a list of items you can add to your solution or project. Items you can add to a solution include

				♦ New and existing projects

				♦ New and existing Web sites

				♦ New and existing items, such as XML files

				♦ Folders for organizing items

				♦ Items you can add to a Windows project include

				♦ New and existing items, such as Windows Forms, classes, and XML files

				♦ Folders for organizing items

				The items that you can add to other kinds of projects are specific to the type of project. For example, you can add Web Forms to Web sites.

				You can right-click the items within a project to display contextual menus, too. For example, when you right-click a Windows Form, you see a menu that displays the following commands to

				♦ View Code

				♦ View Designer

				♦ View Class Diagram

				Working with solution and project menus

				When you open a solution in Visual Studio 2010, the menu bar displays project-specific menus, including these three:

				♦ Project or Website: Manage Windows projects or Web sites.

				♦ Build: Build and deploy your solution.

				♦ Debug: Use the Debugger.

				Depending on the kind of project you open, you might also see menus for Data, Format, and Layout. When you’re using Visual Studio 2010, don’t forget to look up at the menu bar occasionally to see additional commands that you may not have known exist.

				Using the Properties Window

				Almost everything in Visual Studio — from controls to solutions — has properties. Properties can be quite simple, such as a few settings options, or they can be composed of complex configuration wizards. The Properties window is displayed by default as a task pane on the right side of the screen.

				You can view the properties of an item in several ways:

				♦ Right-click an item and choose Properties from the contextual menu.

				♦ Click an item and choose ViewProperties Window.

				♦ Click an item and press F4.

				Figure 2-6 shows the Properties window for a text box control for a Windows Forms Application. To read more about using properties, see Book III, about building applications with Visual Studio 2010.

				
					Figure 2-6: Set the properties for an item via the Properties window.

				

				[image: 539439-fg020206.tif]

				Browsing Servers

				Use Server Explorer to view server configuration details and to connect to data sources. Server Explorer is displayed by default as a task pane on the left side of the screen. You can use Server Explorer for these tasks:

				♦ Create and manage data connections.

				♦ Drag and drop items, such as event logs and message queues, from a server to the design surface.

				♦ View configuration details about services running on a server.

				Figure 2-7 shows an example of Server Explorer. (See Book IV, Chapter 3 for more information about using Server Explorer to manage data connections.)

				
					Figure 2-7: Use Server Explorer to manage data connections and other server resources.

				

				[image: 539439-fg020207.tif]

				Writing Code with the Code Editor

				Building applications requires writing code. For this purpose, Visual Studio 2010 provides a code editor, which is a special kind of word-processing program. Unlike the word processor used to write this book, a code editor is tuned to write programs. Although a regular word processor includes features like table formats and bullet points, the Visual Studio 2010 Code Editor has these features:

				♦ Auto-complete: The Code Editor provides an intelligent authoring and editing auto-complete tool named IntelliSense. It provides you with a list of programming commands that are appropriate for the context in which you’re writing. Figure 2-8 shows the Code Editor with IntelliSense in action.

				
					Figure 2-8: The Code Editor is a special word processor for writing computer programs.

				

				[image: 539439-fg020208.eps]

				♦ Formatting: Write consistent-looking code using features to indent, wrap words, and place tabbed blocks of code.

				♦ Outlining: Collapse blocks of code so that they’re out of view.

				♦ Macros: Use Visual Studio 2010’s helper tools, such as code snippets and comment/uncomment features.

				Visual Studio 2010 provides intelligent code editors for

				♦ .NET programming languages, such as Visual Basic, C#, and F

				♦ Web-based files, such as HTML, CSS, and XML

				♦ General-purpose languages, such as C++

				To open the Code Editor, use one of these methods:

				♦ Open a file that uses any of the programming languages just mentioned.

				♦ Double-click a code file in Solution Explorer.

				♦ Add a new programming file to a solution.

				Book V shows you the Code Editor in action.

				Using the Forms Designer

				One key feature of Visual Studio 2010 is that you can build a Windows application or Web site by dragging and dropping controls, such as text boxes and labels, onto a design surface. The designer generates, behind the scenes, the code that’s necessary to create the user interface you’re painting with the designer. Visual Studio 2010 provides three distinct forms designers:

				♦ Windows Forms Designer

				♦ Web Forms Designer

				♦ Windows Presentation Foundation (WPF) Designer

				The forms designers are displayed by default when you create a new Windows application or Web site.

				Two windows that go hand in hand with the forms designers are the toolbox and the Properties window. (See the section “Using the Properties Window,” earlier in this chapter.) The toolbox, displayed by default as a task pane on the left side of the screen, provides a list of the controls you can drag and drop onto the forms designer to create a Windows Form, Web Form, or WPF Form. Figure 2-9 shows the Windows Forms Designer and the toolbox.

				See Book III for examples of the visual forms designers.

				Taking a Look at Other Designers

				Visual Studio provides many visual designers that are intended to increase your productivity. Here are a few:

				♦ Class Designer: Model existing code or create new code by building models. Book V, Chapter 3 describes the Class Designer.

				♦ DataSet Designer: Drag and drop tables from a database to create programmable datasets. See Book IV, Chapter 3.

				
					Figure 2-9: Use the toolbox to drag controls and drop them on the forms designer.

				

				[image: 539439-fg020209.eps]

				♦ Crystal Reports: Visually build reports for Windows or Web applications. Book VI, Chapter 4 demonstrates how to use the Crystal Reports Designer.

				♦ Smart devices: Create applications for smartphones and use emulators to see what the software does. Start building applications for smart devices in Book III.

			

			
		

	
		
			
				Chapter 3: Making Connections with Visual Studio

				In This Chapter

				Exploring the help features of Visual Studio 2010

				Reaching out to the Windows developer community

				Keeping up with certifications and Webcasts

				When you use Visual Studio, you’re not just using a development tool — you’re joining a community. This statement is true, no matter what development tool you use. The technologies people use often cluster them into communities, such as Java, Linux and open source software, Mac, and .NET and other Windows developers.

				That’s not to say that people don’t cross over — because they do. Many Windows developers are also closet Linux folks. Nevertheless, as a Windows developer, you’re likely to run in the same circles as other Windows developers. This chapter shows you some of the ways you can use Visual Studio to keep in touch.

				Getting Help

				The help documentation is a combination of local offline and online resources, including

				♦ Online and offline Microsoft Developer Network (MSDN) documentation for Visual Studio and .NET

				♦ Online content, such as community forums, from the Microsoft Web site

				♦ Online content from third parties approved by Microsoft to provide content

				Book II, Chapter 1 explains configuring online and offline help for Visual Studio.

				MSDN includes a library full of documentation, as well as a Knowledge Base. A paid subscription to MSDN allows you to download software for development purposes. For more information about MSDN subscriptions, see Book I, Chapter 5.

				Opening and navigating the help documentation

				You can access the Visual Studio help documentation in several ways, including the ones in this list:

				♦ Use the Help menu in Visual Studio.

				♦ Use the features on the MSDN Forums menu.

				In Visual Studio 2010 Microsoft has eliminated the Microsoft Document Explorer and instead leverages the web browser that has become a standard paradigm for browsing and searching information.

				[image: tip.eps]You also filter the help contents and index by using categories such as .NET Framework, Web development, or a specific .NET language, as shown in Figure 3-1.

				
					Figure 3-1: Filter help contents and the index to narrow the choices.

				

				[image: 539439-fg020301.eps]

				The Add To Favorites feature creates a bookmark to your favorite help topics. To add a favorite help topic, right-click the topic and choose Add to Help Favorites from the shortcut menu.

				The following tools across the top of the window are also helpful when searching for an elusive answer to a question:

				♦ Use special How Do I? topics covering everything from Crystal Reports to Visual Studio Tools for Office.

				♦ The Forums feature enables you to search Microsoft online forums, ask questions, and check for answers. Figure 3-2 shows the Ask a Question feature, where you can search public forums for answers. You can post questions to the forums if you can’t find the information you need.

				
					Figure 3-2: Use the Forums feature to search public forums.

				

				[image: 539439-fg020302.tif]

				♦ Use the Ask a Question button to ask a question on the MSDN forums.

				[image: tip.eps] The Visual Studio help documentation includes topics for .NET, Visual Studio, programming languages, and many other technologies. You can easily get overwhelmed when using the Index or Search features. By synchronizing a topic with the Table of Contents, you can quickly see the domain in which the topic belongs.

				[image: tip.eps]See the section about discovering events in Book V, Chapter 4 for an example of using help to locate a topic.

				Searching and filtering search results

				You can use the Search feature to search the Visual Studio documentation, as well as online content from third-party Web sites. In the Search window, you can filter your results by these criteria:

				♦ Language: Visual Basic or C#, for example

				♦ Technology: Team System or Windows Forms, for example

				♦ Content type: Controls or code snippets, for example

				Customizing the start page

				Another useful help feature in Visual Studio is the start page. When you open Visual Studio, the start page automatically displays headlines from MSDN. The MSDN headline pages are helpful because they cover topics that developers often need help with. The start page is actually a supplementation to the normal help mechanism.

				The news that’s displayed on the start page uses really simple syndication (RSS) for displaying news feeds. You can set the news feed on the start page to any RSS feed. For example, to set the start page to display the top stories from CNN, follow these steps:

				 1. Choose ToolsOptions in Visual Studio.

				 2. Expand the Environment options by clicking the plus (+) sign in the options tree.

				 3. Click the Startup option.

				 4. Type the URL for top CNN news stories in the Start Page News Channel field:

				http://rss.cnn.com/rss/cnn_topstories.rss

				 5. Click OK to save your changes.

				Your start page is updated with the top stories from CNN.

				Some developers don’t want the RSS information to show when they first run Visual Studio. They may not have an Internet connection, or they may not want to wait for it to update. You can turn the startup page off by choosing ToolsOptions and then making your change on the Startup tab.

				Staying in Touch with the .NET Community

				Visual Studio puts a major emphasis on using the online community. Part of what makes .NET so valuable is the community that comes along with it. You can use the .NET community to get

				♦ Help on a topic

				♦ Code samples and starter kits

				♦ Controls and add-ins that extend Visual Studio

				The Community menu located on the Visual Studio 2010 documentation page is another means for you to access the .NET community.

				Use the Community menu in Visual Studio 2010 help documentation to

				♦ Ask a question. Search Microsoft community forums for answers. You can post questions to the forums if you can’t find answers to your questions.

				♦ Check question status. Check the status of a question you asked in a forum.

				♦ Send feedback. Make suggestions and report bugs to Microsoft.

				♦ Check out the Developer Center. Visit the Developer Center Web page (on the Microsoft Web site), which provides access to additional Visual Studio resources.

				♦ Access the Code Gallery. See links to additional online community Web sites where you can find code samples and tutorials.

				♦ Access CodePlex. Visit Microsoft’s open source project hosting site to start a new project, join an existing project, or download code shared by the community.

				♦ Look at the Visual Studio Gallery. Search an online catalog for tools, components, add-ins, languages, and services that you can buy to extend or use with Visual Studio.

				♦ Do a community search. Set the filter on the help search function to one of these five predefined filters:

				 • Template and Starter Kits

				 • IntelliSense Code Snippets

				 • Samples

				 • Controls

				 • Addins and Macros

				Figure 3-3 shows the content in the Community menu of the Visual Studio 2010 documentation.

				
					Figure 3-3: Access the Community menu from the Visual Studio 2010 documentation.

				

				[image: 539439-fg020303.eps]

				Pursuing certification

				As you make your way out and about in the .NET community, you’ll likely want some way to show that you’re not a poser. Microsoft provides a certification series designed to demonstrate, to all who care, that you know your stuff.

				Microsoft offers three levels of certification:

				♦ Technology: These entry-level certifications demonstrate your proficiency in a specific Microsoft technology, such as .NET Framework, SQL Server, or BizTalk.

				♦ Professional: This more-comprehensive set of certifications is geared toward professional software developers and information technology (IT) specialists.

				♦ Architect: This peer-reviewed certification requires at least ten years of advanced information technology experience.

				Each level of certification accommodates specific certifications. For example, these certifications are available in the Professional series:

				♦ Microsoft Certified Technology Specialist: Tests your knowledge of developing software by using .NET and Visual Studio 2010.

				♦ Microsoft Certified Professional Developer: Focuses more on specialized job roles, such as Web and Windows developers.

				♦ Microsoft Certified Applications Developer: Geared toward people who develop applications by using .NET and Web services.

				♦ Microsoft Certified Solutions Developer: Intended for people who build enterprise-level solutions.

				To read more about Microsoft certifications, go to

				www.microsoft.com/learning/mcp/newgen

				[image: ontheweb.eps] You can get an updated list of resources at the companion Web site (www.dummies.com/go/vs2010) for this book.

				Viewing Webcasts

				In the past few years, the quality of content on MSDN has improved substantially. Not only is the content more accurate, but Microsoft also introduced more kinds of content in addition to plain old documentation. One area that’s especially exciting is Webcasts, which are free Internet broadcasts of training, tutorials, and presentations.

				You can participate in live Webcasts, or you can watch prerecorded Webcasts. An advantage of watching Webcasts live is that you can pose questions to presenters.

				You can watch Webcasts about topics ranging from Windows Server 2003 to DotNetNuke to unit testing in Visual Studio 2010. Webcasts are a useful way to dig deeper into the core technologies that you use every day or to get an overview of topics.

				Here are some Webcast resources you should check out:

				♦ The MSDN Events and Webcasts page features Webcasts for Visual Studio and SQL Server: http://msdn.microsoft.com/events

				♦ The TechNet Events and Webcasts page helps you keep up with technical topics: www.microsoft.com/technet/community/webcasts

				♦  View Webcasts related to Visual Studio Team System: http://msdn2.microsoft.com/teamsystem/aa718763.aspx

			

			
		

	


End of sample
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