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preface


  In the beginning, there was Active Server Pages (ASP)—a page-focused web development framework from Microsoft that enabled developers to build interactive web applications that could process form submissions and communicate with databases. The development model was a simple one: each page in a website was represented by a single file, which had a name and path that shared a one-to-one mapping with the URL for the page. Each file consisted of a mixture of HTML and a scripting language that executed on the web server to generate more HTML. However, as the complexity of an individual page grew, so did its content—often resulting in difficult-to-maintain spaghetti code. Scripting languages lacked any type checking, which easily led to the introduction of bugs that were only discovered at run time.


  Then came ASP.NET Web Forms—another page-focused web development framework. By supporting the strongly typed C# and VB.NET languages, Web Forms offered compile-time code checking, resulting in fewer bugs finding their way to the production server. It also offered a separation between the page’s presentation and its behavior with the introduction of the code-behind file, reducing the amount of spaghetti code. On the downside, basic HTTP technologies were abstracted away by the Web Forms development experience, which tried to emulate that of VB6 desktop application developers. The UI was composed of server controls, which the developer could drag and drop onto a design surface. These controls were responsible for generating HTML, which wasn’t always accessible or standards compliant, and they provided few opportunities for customizing their output.


  In an attempt to appeal to Windows developers, Web Forms introduced a large number of concepts to web development totally unique to the framework. While Web Forms is undeniably a hugely powerful framework, its high learning curve makes it a difficult starting point for anyone new to web development.


  ASP.NET MVC was introduced in 2008, partly to provide a more natural web development experience, and as a result, it very quickly gained traction among intermediate and experienced ASP.NET web developers as well as developers more accustomed to using competing technologies, such as Ruby on Rails and Java Spring. ASP.NET MVC was also designed to solve several other problems advanced developers have with Web Forms, including a lack of testability, a need for clearer separation of concerns, the ability to extend the framework, and so on. A notable problem MVC did not solve, however, was making learning ASP.NET any easier; if anything, the MVC framework’s concept count was higher than that of Web Forms. But the traditional mapping between filenames and URLs was just one casualty. Developers also had to consider the names of controller classes and their methods when building URLs as well as the names of view templates, which had to be placed in a specific location.


  Microsoft attempted to solve the high barrier to entry for beginner developers by introducing another page-focused framework: ASP.NET Web Pages. This new framework restored the easy-to-reason-about one-to-one mapping between filenames and URLs. While it undoubtedly offered a simpler learning experience, Web Pages reintroduced the same issues ASP suffered from. A heavy reliance on the dynamic type resulted in a loss of strong typing in key parts of the framework, and the development model encouraged mixing application logic and HTML in the same file. It should be no surprise, therefore, that only the MVC framework was retained when ASP.NET was initially rewritten from the ground up for the new cross-platform .NET Core framework.


  Razor Pages was introduced as part of ASP.NET Core 2.0, with a set of specific aims. Chief among them was to make working with dynamic HTML and forms with ASP.NET Core easier by reducing the number of files and concepts required to print Hello World in a page or build a CRUD form. It was built on top of the existing MVC framework, and it manages to retain all the useful features that make MVC so powerful and flexible. Microsoft recommends starting with Razor Pages for all new web development that involves generating the UI on the server (see https://docs.microsoft.com/en-us/aspnet/core/tutorials/choose-web-ui).


  I am all for things that make my life easier, which is why I champion the Razor Pages framework. I hope reading this book will make your life easier too.
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about this book


  ASP.NET Core Razor Pages in Action focuses on one part of the ASP.NET Core framework, Razor Pages, and how you can use it to build dynamic web applications. As you go through the book, you will build an increasingly complex application that features some of the functionality you might find in an online portal that allows users to book short vacations in cities around the world. Each chapter focuses on one of the core areas within Razor Pages, building on what has been learned in the previous chapters.


  
Who should read this book


  This book is intended for anyone who wants to learn how to build basic or complex web applications using Microsoft technologies as simply as possible. The book focuses on the main features of the Razor Pages framework and assumes you already have some knowledge of core web technologies, such as HTML, CSS, JavaScript, and HTTP. None of these are covered in any great detail in this book, although I review one or two aspects of these fundamental technologies where appropriate. I also assume you have a familiarity with the C# language or similar. The examples in this book have been kept as simple as possible, so if you are currently learning C#, you should be able to follow along. The book also touches on the use of relational databases, so knowledge of these is also beneficial.


  
How this book is organized


  The content of this book is spread over 14 chapters. The chapters are designed to be read sequentially, as each one builds on the teachings in the previous chapters:


  
    	
      Chapter 1 introduces Razor Pages and explains what you can and can’t do with the framework. It also discusses the technologies that underpin Razor Pages and where you can obtain the framework.

    


    	
      Chapter 2 takes a first look at building applications with Razor Pages using prepared project templates. The chapter analyzes the generated files and explains the role of each one. Finally, the chapter provides an in-depth look at the request pipeline and how to use it to control the behavior of your application.

    


    	
      Chapter 3 explores working with the page files in a Razor Pages application. It begins with an overview of the Razor templating syntax before moving on to look at how to use it to generate HTML.

    


    	
      Chapter 4 explains how URLs are matched to files on disk via a process called routing. It also looks at some of the ways routing can be customized and when this might be useful.

    


    	
      Chapter 5 focuses on leveraging model binding to manage form submissions in a strongly typed manner and how to validate form data.

    


    	
      Chapter 6 looks at the use of tag helpers as an important part of building robust forms.

    


    	
      Chapter 7 explores the dependency injection feature in Razor Pages, discussing why you need it and how you should use it.

    


    	
      Chapter 8 introduces the use of Entity Framework Core for managing data in a Razor Pages application.

    


    	
      Chapter 9 looks at managing authentication (knowing who your user is) within a Razor Pages application, primarily leveraging the ASP.NET Core Identity package for this task.

    


    	
      Chapter 10 covers authorization within a Razor Pages application—that is, restricting what your user can do.

    


    	
      Chapter 11 explores how to work with some new features aimed at simplifying some client-side technologies, such as CSS isolation, AJAX, JSON, and minimal APIs.

    


    	
      Chapter 12 focuses on techniques for troubleshooting your application, including how to use logging to record and identify issues.

    


    	
      Chapter 13 covers your application’s security and how to protect it against a range of the most common external threats.

    


    	
      Chapter 14 looks at configuring your application to run in different environments. It also covers using caching to improve performance before finally publishing your application.

    

  


  
About the code


  This book contains many examples of source code both in numbered listings and in line with normal text. In both cases, source code is formatted in a fixed-width font like this to separate it from ordinary text. Sometimes code is also in bold to highlight code that has changed from previous steps in the chapter, such as when a new feature adds to an existing line of code.


  In many cases, the original source code has been reformatted; we’ve added line breaks and reworked indentation to accommodate the available page space in the book. In some cases, even this was not enough, and listings include line-continuation markers (➥). Code annotations accompany many of the listings, highlighting important concepts.


  You can get executable snippets of code from the liveBook (online) version of this book at https://livebook.manning.com/book/razor-pages-in-action/welcome/v-10/. The complete code for the examples in the book is available for download from the Manning website at https://www.manning.com/books/asp-net-core-razor-pages-in-action, and from GitHub at https://github.com/mikebrind/Razor-Pages-In-Action.


  
liveBook discussion forum


  Purchase of ASP.NET Core Razor Pages in Action includes free access to liveBook, Manning’s online reading platform. Using liveBook’s exclusive discussion features, you can attach comments to the book globally or to specific sections or paragraphs. It’s a snap to make notes for yourself, ask and answer technical questions, and receive help from the author and other users. To access the forum, go to https://livebook.manning.com/book/razor-pages-in-action/welcome/v-10/discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/discussion.


  Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between readers and the author can take place. It is not a commitment to any specific amount of participation on the part of the author, whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking him some challenging questions lest his interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website as long as the book is in print.


  
about the author


  Mike Brind has been developing web applications using Microsoft technologies since 2004, starting with classic ASP, before moving on to the Web Forms framework, and then to MVC and ASP.NET Web Pages. These days Mike works mainly with ASP.NET Core, focusing on Razor Pages. He has blogged extensively about the Razor Pages framework at https://www.mikesdotnetting.com and maintains a tutorial site dedicated to Razor Pages at https://www.learnrazorpages.com. Mike is an 11-time recipient of the Microsoft Most Valuable Professional (MVP) award for his community contributions in sharing his knowledge of ASP.NET.


  
about the cover illustration


  The figure on the cover of ASP.NET Core Razor Pages in Action is “Femme de l’Isle de Nootka,” or “Woman of Nootka Island,” taken from a collection by Jacques Grasset de Saint-Sauveur, published in 1797. Each illustration is finely drawn and colored by hand.


  In those days, it was easy to identify where people lived and what their trade or station in life was just by their dress. Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional culture centuries ago, brought back to life by pictures from collections such as this one.


  
1 Getting started with Razor Pages


  This chapter covers


  
    	
What Razor Pages is


    	
Why you should use a web development framework


    	
What you can do with Razor Pages


    	
When and why you should choose Razor Pages


    	
The tools needed to work with Razor Pages

  


  Thank you for picking up this copy of Razor Pages in Action, whether physically or virtually. By doing so, you are about to learn what Razor Pages is, what you can do with Razor Pages, and what you need to consider when deciding whether Razor Pages is a good choice for building your next web application. Spoiler alert: if you want to develop page-focused, interactive web applications, it is!


  This chapter will explore Razor Pages’ technologies and examine the similarities and differences between Razor Pages and other web development frameworks. By the time you have finished this chapter, you should know whether Razor Pages is a good fit for your next application and be looking forward to building your first app with Razor Pages in the following chapter.


  I’m going to make some assumptions about you, if I may. I’m going to assume you already know about the core technologies of the web—HTTP, HTML, CSS, and JavaScript—and how they work together. I’m going to assume that you know that Bootstrap is not just a footwear fastening. And I’m presuming you already know C# or a similar object-oriented language or that you are capable of learning C# while also learning about Razor Pages. Finally, I’m proceeding on the premise that you understand the basics of relational databases. I mention all of this because I don’t cover any of these topics in detail within this book, although I might treat you to the odd refresher where I think it helps to provide context.


  Still with me? Good! Let’s go!


  
1.1 What is Razor Pages?


  Razor Pages is a server-side, cross-platform, open source web development framework from Microsoft that enables you to use your existing knowledge of HTML, CSS, and JavaScript together with the C# language to build modern, page-focused web applications. Now, that’s a bit of a mouthful, so let’s break it down a bit.


  
1.1.1 Web development frameworks


  First, let’s look at what a web development framework is and why you might need one. Figure 1.1 shows the home page of this book’s publisher’s website: Manning.com.


  [image: CH01_F01_Brind]



  Figure 1.1 Screenshot of Manning.com


  Take a look at just some of the things you can do on this site:


  
    	
      You can search the site content.

    


    	
      You can buy things from this site.

    


    	
      You can create an account and log in.

    


    	
      You can sign up for newsletters.

    


    	
      You can see the latest book releases.

    


    	
      You can have a look at the items you viewed on previous visits.

    


    	
      You can read interviews with authors.

    

  


  That’s a lot of complex functionality, and with so many books and authors at Manning, there must be a huge number of pages to maintain. Think of the work required to redesign the site to give it a new look, applying changes to all those countless pages!


  A web development framework makes light of these complexities by providing prebuilt solutions to common tasks, so you can get on with building your application. Take the task of displaying the details of all those books, for example. Rather than having to create a page per book, a framework—like Razor Pages—will provide you with the capability of creating a template for displaying any book. It also includes placeholders, so the details of a specific book, such as its title, author, ISBN, and number of pages, can be fetched from a central store (e.g., a database) and plugged in on demand (much like how a mail merge document works). Now you only have one page to manage for all books instead of one page per book.


  How about the task of managing user information? You will need some way to store this information and match it against login details provided by the user. You also need to provide a mechanism for identifying that the current user has already successfully logged in, so they don’t have to authenticate themselves again for every subsequent page they want to view. And you need to do all of this securely, employing acceptable levels of cryptography. Again, a good framework will provide these features for you. All you have to do is learn how the features work and plug them into your application, leaving the mysteries of implementing low- level specialist tasks like encryption and hashing to experts who know what they are doing.


  These examples touch on a couple of features provided by web development frameworks. (figure 1.2). But the list doesn’t stop there. Think of any common repetitive task that developing a web application might require of you: processing an incoming request for data, mapping URLs that don’t include a file extension, communicating with databases, processing and validating form submissions, working with files, sending emails. All of these tasks are made easier when using a framework that incorporates these features. And by the time you have finished this book, you will be able to use Razor Pages to accomplish all of these tasks easily.
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  Figure 1.2 Workflow diagram showing how the process involving the use of templates works in Razor Pages. This workflow starts in the bottom left with a client requesting /book/razor-pages-in-action or similar. The white arrows show the direction of travel through the internet to the web server, which locates the correct application and then passes processing to the Razor Page (with func() in it). Control is then passed to the application service layer, which is responsible for retrieving the details from the database. The data is sent to the service layer (see the gray arrows) and then on to the Razor page, where it is merged with the view template (the one with the @ sign) to create HTML. The generated HTML is passed via the app out to the web server to be returned to the client.


  As well as providing solutions to functional requirements, frameworks typically offer a standard way to build and deploy applications. They might encourage you to adopt proven software design patterns when building your application to make the result easier to test and maintain.


  In essence, web development frameworks can speed up the process of developing web applications by providing prebuilt and tested solutions to common repetitive tasks. They can help you produce consistent results by encouraging you to work to a set of standards.


  
1.1.2 Server-side frameworks


  Next, we’ll take a look at what it means when we say Razor Pages is a server-side framework. When developing dynamic web applications, you must decide where your HTML is generated. You can choose to generate HTML on the user’s device (the client) or on the web server.


  Applications that generate HTML on the client, or single-page applications (SPAs), are restricted in terms of the technologies that can be used. Up until recently, you could only really use JavaScript to create these kinds of applications. This has changed since the introduction of Blazor, which enables you to use C# as your application programming language. To learn more about this, see Chris Sainty’s Blazor in Action (Manning, 2021). Since most of the application processing takes place on the user’s device, you have to be mindful of its resources, which you have no control over. You also have to take into account differences between browser capabilities when writing your code. On the other hand, client-side applications can result in rich user experiences and even closely emulate desktop applications. Great examples of applications rendered mainly on the client include Facebook and Google Docs.


  Applications that render their HTML on the server can take advantage of any framework or language supported by the server and have as much processing power available to them as the server can provide. That means the HTML generation is controllable and predictable. In addition, all application logic is deployed to the server itself, meaning it is as secure as the server. And since the output of the processing should be standards-compliant HTML, you shouldn’t need to worry so much about browser quirks.


  
1.1.3 Cross-platform functionality


  Razor Pages applications can be created and deployed on a wide variety of platforms. Windows, Linux, macOS, and Docker are all supported. If you want to create your application on your super-thin and expensive MacBook Air or Surface Pro, you can. Or if you are more at home with a reconditioned ThinkPad running Debian or Ubuntu, no problem. And you can still share your source code with colleagues who are working with different platforms. Your deployment options are equally unrestricted, which means you can take advantage of the best deals on offer from your web-hosting company.


  
1.1.4 Open source


  Back in the day, when I was first honored as a Microsoft most valuable professional (MVP, an annual award made to people who Microsoft judges to have made significant contributions to the community through sharing their technical expertise), one of the benefits of the award was gaining direct access to the product group at Microsoft responsible for the MVP’s area of expertise. In my case (which I am sure was one of mistaken identity), the area of expertise was ASP.NET, Microsoft’s web development framework.


  Having access to the ASP.NET product group was a privileged position. Bear in mind that in those days, Microsoft was very much a closed-source company. Microsoft MVPs learned about some of Microsoft’s plans for new products in their area in advance of the rest of the community. They might even be invited to do a bit of beta testing on their new launch or contribute suggestions for improvements, although all the major design decisions had usually been made at the point you were given access.


  Fast forward a few years, and Microsoft has transitioned into an open source company. The source code for their development platforms is on GitHub for all to see. More than that, everyone is encouraged to contribute to the source code by filing possible bugs and providing improvements, new features, bug fixes, or better documentation. Rather than being told what Microsoft is going to release at some point in the distant future, anyone can be a part of the conversation about the direction a framework should take. Anyone can ask questions about the framework on GitHub, often getting answers from the Microsoft developers themselves.


  Microsoft wins with this approach because they get the benefit of experts outside of their company adding their technical expertise, and even time, while users of the framework benefit because they get a better product that other real users have influenced. At the time of writing, the current version of ASP.NET, ASP.NET Core, which Razor Pages is part of, has over 1,000 active contributors.


  
1.1.5 Using your existing knowledge


  The server-side language supported by Razor Pages is C#, while the view templates are mostly composed of the languages of the web—HTML, CSS, and JavaScript. The placeholders for the dynamic content discussed earlier are C# code. You use Razor, a simple and easy-to-learn templating syntax, to embed server-side expressions and code in the view template. You don’t need to learn any new languages to use Razor Pages. You don’t even really need to know SQL to access a database because .NET includes frameworks that you will use to generate that for you.


  
1.2 What can you do with Razor Pages?


  Razor Pages is a page-focused framework. Its primary purpose is to generate HTML. Therefore, it is suitable for creating any web application or any part of a web-based application that consists of web pages. In fact, it’s probably easier to list the things you can’t do with Razor Pages!


  You looked at Manning’s website earlier—an online catalog and e-commerce site. I’m reliably informed that it hasn’t been built with Razor Pages, but it could have been. I’ve used Razor Pages for my blog and tutorial sites, where data is stored in databases or as Markdown files that need to be converted to HTML. I have also used Razor Pages in my day job for building magazine websites, internal web-based tools for managing business-related workflows and reporting, and even a custom content management system. Any kind of web application that includes pages as part of the requirement is a candidate for Razor Pages—from a simple blog site to the next eBay.


  Razor Pages is particularly suitable for any type of forms-based application. Often referred to as CRUD applications, create, read, update, and delete represent the four basic operations related to persistent storage of a model. Tools are available for quickly scaffolding a collection of forms for managing any entity, which you will use later in the book.


  
1.3 The technologies that underpin Razor Pages


  Razor Pages sits at the top of a stack that starts with .NET 6, a huge framework from Microsoft that supports the development of a wide array of cross-platform applications, including desktop, mobile, cloud, games, and, of course, web (figure 1.3). The base layer, also referred to as the base class library (BCL), includes the lower-level libraries common to most development types, such as those that provide data types or enable working with collections, files, data, threading exceptions, email, and so on.
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  Figure 1.3 The .NET stack. Razor Pages is a feature of the MVC framework, which, in turn, is part of the ASP.NET Core framework, which represents the web development layer.


  The web layer of the stack is known as ASP.NET Core. It includes libraries for working with HTTP, routing, authentication, and the classes to support the Razor syntax and HTML generation. In addition to Blazor, which I mentioned previously, ASP.NET Core also includes SignalR, a framework for pushing data from the server to connected clients. The simplest example of a use case for SignalR is a chat application.


  Alongside SignalR and Blazor sits the ASP.NET Core model-view-controller (MVC) framework, with Razor Pages on top. Razor Pages is a feature of the MVC framework, and it supports development of web applications that adhere to the MVC design pattern. To understand what this means, it is necessary to understand the nature of the ASP.NET Core MVC framework.


  
1.3.1 The ASP.NET Core MVC framework


  ASP.NET Core MVC was the original cross-platform web application framework from Microsoft. It is what is known as an opinionated framework. The framework designers have opinions about the architectural decisions, conventions, and best practices users of the framework should apply to produce the highest-quality results. Then, the framework designers produce a framework that steers users into adopting those architectural decisions, conventions, and best practices. Developers throughout Microsoft describe this process as helping customers to fall into the “pit of success.”


  
1.3.2 Model-view-controller


  The developers’ main architectural decision behind the MVC framework was to support the development of web applications that implement the MVC pattern—hence, the name of the framework. This decision is because MVC is a well-known presentation design pattern in web development, with the purpose of enforcing a separation of concerns—specifically, the concerns of the application model and its presentation.


  The V in MVC is the view, or the page. The M is the application model, which is a nebulous term that represents everything in the application that isn’t view or controller. The model includes the data access code, the business or domain objects—the things your application is all about (books, authors, and customers, in Manning’s case)—and the programming logic that is designed to manage them (i.e., the business logic). The application model is then subject to further separation according to other good software design practices, but that’s not the business of MVC, which is purely a presentation design pattern. The main reason for enforcing a separation between the UI and the rest of the model is improving maintenance and testability. It is very difficult to test application logic if it is mixed in with HTML.


  The controller part of MVC is the primary means of separation between the model and the view. Its role is to take requests and then use the information in the request to perform commands on the model. It will then take the result of that processing and pass it to the view for display.


  Controllers can be implemented in different ways. You can create something like a front controller to process requests for the whole application or a subset of the application, or you can use the page controller pattern to process the requests for individual pages. The original ASP.NET MVC framework implementation leverages the front controller approach, in which a single controller is responsible for coordinating the processing for multiple endpoints related to a feature or business area within the application—AuthorController, BookController, and so on. Razor Pages implements the page controller approach, with the controller being a class that derives from PageModel.


  Front controllers in the ASP.NET MVC framework are individually responsible for a lot more than page controllers (figure 1.4). They have to coordinate processing for all of the actions related to a specific business area—create, update, delete, get lists, get details, and so on. Over time, front controllers can grow to hundreds, if not thousands, of lines of code. The number of dependencies they take increases, which is a sure sign that the controller is doing too much. They become difficult to manage. Page controllers, on the other hand, are a lot simpler, only having to manage processing for their individual page. Some of them barely have any code in them at all.
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  Figure 1.4 The front controller used in MVC coordinates processing for multiple views and can get very busy and complex. In Razor Pages, each page has its own controller, keeping them lean and easier to work with.


  
1.3.3 The design goals of Razor Pages


  As you’ve already learned, the MVC framework is an opinionated framework. If you want to use it, you need to work with the framework authors’ conventions or develop some kind of workaround. ASP.NET MVC includes a number of conventions for naming files and placing them within the application. For example, suppose your customer or boss wants you to add a new feature to an existing MVC application. Bearing in mind that front controller classes are feature-driven by convention, you would have to add a new class file representing the feature to your Models folder, a new controller class to the Controllers folder, a new folder for the feature in the Views folder, a new Razor view to that folder, and, finally, a viewmodel class to represent the data for your view. If you want to make any changes to the feature, you have to dip in and out of folders and files all over the code base.


  Developers who are new to the MVC pattern can find the complexity of working with the ASP.NET implementation quite daunting. If you are not familiar with the structure of an ASP.NET MVC application and found yourself getting a bit lost with the workflow I just described, welcome to my target audience! Even Microsoft themselves have described the framework as having a “high concept count.” So the design goals of Razor Pages (https://github.com/aspnet/mvc/issues/494) are set against that backdrop and implicitly compare working with Razor Pages to the MVC framework. They include (to quote from the referenced GitHub issue) the following:


  
    	
      Make dynamic HTML and forms with ASP.NET Core easier, e.g., how many files and concepts required to print Hello World in a page, build a CRUD form, etc.

    


    	
      Reduce the number of files and size of the folder structure required for page-focused MVC scenarios

    


    	
      Simplify the code required to implement common page-focused patterns, e.g., dynamic pages, CRUD forms, etc.

    


    	
      Enable the ability to return non-HTML responses when necessary, e.g., 404s

    


    	
      Use and expose the existing MVC primitives (components) as much as possible

    

  


  Ultimately, Razor Pages was introduced to make working with the MVC pattern simpler than the existing framework. That is not to say that Razor Pages is only suitable for simple scenarios—far from it, although that is a view you might find on various websites. However, when pressed, you find that most folk with that view admit to not having tried Razor Pages.


  
1.4 When should you use Razor Pages?


  In keeping with my claim that it’s probably easier to list the things you can’t do with Razor Pages, I’ll start this section by looking at examples of when you shouldn’t consider using Razor Pages:


  
    	
      Single-page applications—Being a server-side development framework, Razor Pages is not a suitable tool for building single-page applications, in which the application is usually written in JavaScript and executes in the browser, except where server rendering is a requirement (http://mng.bz/YGWB).

    


    	
      Static content sites—If your site consists exclusively of static content, there is nothing to be gained by starting a Razor Pages project. You just don’t need a framework with the primary purpose of generating HTML dynamically on the server.

    


    	
      Web APIs—Razor Pages is primarily a UI-generation framework. However, Razor page handlers can return any type of content, including JSON. Nevertheless, if your application is primarily a web-based service, Razor Pages is not the correct tool to use. You should consider using MVC API controllers instead. It should be pointed out that it is perfectly possible (and easy) to mix Razor pages and API controllers in the same project, if your requirement is to generate HTML as well as to provide services over HTTP.

    


    	
      Migrating from older versions of MVC—If you are looking to migrate an existing MVC application from previous versions of the .NET Framework to ASP.NET Core, it might make more sense to port to ASP.NET Core MVC because much of your existing code can be reused without modification. Having migrated, you can use Razor Pages for all new page-focused features within the migrated application because MVC controllers and Razor Pages happily sit together in the same application.

    

  


  Razor Pages is the default project type for building page-based web applications in Visual Studio, so in all cases other than the preceding exceptions, you should use Razor Pages for page-focused applications, regardless of complexity.


  ASP.NET Core has been designed with performance as a first-class feature. The framework regularly features highly, or even top, on the well-regarded TechEmpower Performance Ratings for web frameworks (https://www.techempower.com/benchmarks). So if you need a high-performance application that delivers HTML, Razor Pages has a great foundation.


  ASP.NET Core applications are designed to be modular. That is, you only include the features your application needs. If you don’t need a feature, it is not included. This has the benefit of keeping the published application’s footprint as small as possible. If restricting the overall size of your deployed application is important to you, Razor Pages ticks that box too.


  Finally, the team behind ASP.NET Core must be doing something right because ASP.NET Core is the “most loved” web development framework, according to Stack Overflow’s 2020 developer survey (see https://insights.stackoverflow.com/survey/2020#technology-most-loved-dreaded-and-wanted-web-frameworks).


  
1.5 Working with Razor Pages


  At this point, you know what Razor Pages is, the basics of how it works, and what it can do for you. You should know by now whether it is the right option for your application. If it is, you need to know where to get Razor Pages from and what tools you can use to work with the framework. The next section provides answers to those questions. First, we’ll cover how you can get Razor Pages; then, we’ll look at the tools you need to be able to use the framework to develop your web application.


  
1.5.1 How do you get Razor Pages?


  To begin developing Razor Pages applications, you need the .NET software development kit (SDK). This is automatically included when you first install Visual Studio, Microsoft’s flagship software development environment. After that, you may need to install updated versions of the SDK manually. You will need to install the SDK manually if you use an editor that doesn’t include the SDK. SDKs are available at https://dotnet.microsoft.com/download.


  Versions are available for Windows, Linux, macOS, and Docker (figure 1.5). The current release is clearly marked and is recommended, as it contains the latest bug fixes and other improvements. One version will also be flagged as the long-term support (LTS) release; this may or may not be the current release. LTS versions continue to receive critical bug fixes for an extended period. The current release, .NET 6, is an LTS release and will continue to be supported for three years from its release date, which was in November 2021. Microsoft aims to make migrating from one LTS version to the next a relatively pain-free experience.
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  Figure 1.5 An image of the SDK download page


  The download page provides access to both an SDK and a runtime for each version of .NET/.NET Core. The SDK includes the runtime and a set of tools for developing applications, including the command-line interface (CLI) for .NET. The CLI provides access to a series of commands that enable you to develop, build, run, and publish your .NET application.


  The runtime includes only those components required for running .NET applications. The runtime is primarily intended for deployment on machines on which no development takes place. You can install multiple versions of the SDK and/or runtime on your machine. They happily live side by side.


  
1.5.2 Choosing a development environment


  In theory, you could develop Razor Pages applications using nothing but the command line and, perhaps, a basic text editor like Windows Notepad, but the reality is you will want to use a tool that is designed to support .NET Core development, relieving you of much of the grunt work. The most powerful of these tools are integrated development environments (IDEs) and will include source code editors that feature syntax highlighting, code completion, static code analysis, and features for debugging, compiling, and publishing your application. IDEs usually support common workflows, such as creating applications and adding files of various types based on existing templates. They usually also include integration with databases and version control systems.


  The most popular IDE for .NET development is Visual Studio from Microsoft. To enjoy .NET 6 support, you will need to use the 2022 version. It comes in three editions: Community, Professional, and Enterprise. The Community edition is a full version of Visual Studio, differing from the Professional edition only in terms of its license. The Community edition is free for individuals and small companies, as defined in the license terms (https://visualstudio.microsoft.com/vs/community/), or for academic use or contributing to open source projects. The Enterprise edition is intended for use by large teams and is priced accordingly. All editions are only available for Windows (figure 1.6).
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  Figure 1.6 Screenshot of https://visualstudio.microsoft.com/, where readers can obtain all three IDEs mentioned so far


  There is a version of Visual Studio for Mac users, but it is not a direct port of the Windows version. It is an adapted version of Xamarin Studios, which is primarily a mobile application development environment. However, it supports Razor Pages development, and there is a free Community edition available.


  Visual Studio Code (VS Code) is a popular, free cross-platform code editor (as opposed to a development environment). A huge and growing number of extensions are available that make .NET Core development within VS Code quite easy, including C# language integration, debugging, and version control integration. VS Code doesn’t include the same kind of tooling integration for working with Razor Pages offered by Visual Studio, but it does feature an integrated terminal, providing easy access to the .NET CLI, and the awesome OmniSharp extension provides excellent support for C# development in VS Code. How to use the VS Code terminal to execute CLI commands will be discussed throughout this book; you can download VS Code from https://code.visualstudio.com/.


  If you want to develop on a Mac or Linux system, VS Code is a good option. Alternatively, Rider from JetBrains is a cross-platform .NET IDE, which offers a 30-day free trial.


  Throughout this book, I will show you how to use Visual Studio Community Edition and VS Code to develop a Razor Pages application, but you can follow the examples regardless of which platform you choose to work with.


  
1.5.3 Choosing a database system


  Web applications need a means by which they can persist data. ASP.NET Core doesn’t impose any technical limits on your options. You could store data as a series of text files if you wanted, but the most commonly used data store is a relational database of some kind. You also need a means to establish connections between your application and the database, execute database commands, and access any resulting data. .NET 6 includes a low-level data access technology called ADO.NET. It exposes data to the application in structures that are similar to in-memory database tables or views. If you want to access pieces of data, you have to use indexers and conversion or casting:

  var myInt = Convert.ToInt32(dataTable.Rows[1][4]);


  This is an ugly and error-prone way to develop an application. All it needs to fail is someone to change the order of the columns in an SQL statement that the previous C# statement depends on, because the materialized value in the targeted location can no longer be converted to an int. These days, developers generally prefer to work with data as objects (e.g., a Book class or an Author class) and will use an object-relational mapping (ORM) tool to manage the communication between the database and the application. The ORM also takes care of (among other things) mapping data from a database query to a specified object or collection of objects for you.


  Several ORM tools are available to .NET developers. Most of them are owned and managed by third parties. The ORM I have selected for this book is Entity Framework Core (EF Core). I will be using this ORM because it is a Microsoft technology and part of .NET. Figure 1.7 is an updated version of figure 1.3 and shows where EF Core fits within the .NET stack.
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  Figure 1.7 Entity Framework Core is an optional component, but it can be used to support data access in a wide variety of application types built on .NET 6, including ASP.NET, desktop, mobile, cloud, and games.


  Definition A provider is a component that handles communication between your C# application code and the data store itself. One of the real benefits of an ORM like EF Core is that you don’t need to write commands in data store-specific languages. You express your data commands in C#, which is data store-agnostic. Each individual provider is responsible for (among many other things) generating the domain-specific language (DSL) your chosen data store supports. In most cases, this DSL is SQL.


  Using EF Core will improve your productivity but will also add an element of restriction to the options available to you in terms of database system, based on the availability and/or cost of a specialized provider. Having said that, EF Core supports a large number of database systems, especially the most popular ones. To check if there is a provider for your preferred database system, please refer to the official documentation: https://docs.microsoft.com/en-us/ef/core/providers/.


  When you use an ORM like EF Core, the differences between database systems are more or less entirely hidden away from the application itself. The C# code you write for data storage and retrieval for one database system will work exactly the same against another system. The only real difference between one system and another is in initial configuration. I have chosen to feature two database systems in this book: a version of SQL Server, for Windows-only developers, and SQLite, for readers who want to follow along on other operating systems. I will highlight the rare differences between them as they arise.


  Working in the Microsoft world, you are more likely to encounter their flagship relational database system, SQL Server, than any other option. A version of SQL Server, LocalDB, can be installed very easily when you install Visual Studio. It is not designed for production use and only includes the minimum set of files required to run an SQL Server database. For this reason, I have selected LocalDB as the edition to use for readers who want to work with Windows.


  Any databases you create with LocalDB can also be used with the full version of SQL Server. Visual Studio includes a feature known as Server Explorer that enables you to connect to databases from within the IDE and perform basic database management tasks, such as modifying the tables and running queries. Alternatively, you can download and install SQL Server Management Studio (SSMS) free of charge (https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16). SSMS is a much more powerful tool that includes features for managing databases, profiling query performance, and administering SQL Server installations.


  A large number of cross-platform database options are available, including the free and very popular MySQL. However, I selected the file-based SQLite database system for readers who want to develop on a non-Windows environment simply from the ease-of-use point of view. It is already installed on most versions of Linux and macOS. Having said that, there is no reason why you can’t use SQLite if you are developing on Windows. It’s a pretty good choice for smaller sites. It is deployed along with the rest of the application files, potentially simplifying deployment and reducing your hosting costs. In terms of managing an SQLite database, I use the free DB Browser for SQLite, which is cross-platform and available at https://sqlitebrowser.org/.


  Whichever database system you choose to go with, you should now be ready to move forward with developing Razor Pages applications. You understand the role of Razor Pages in the web development diaspora and the key features that make it a great choice. It is modern and fast and doesn’t get in the way of the development process. In the next chapter, you will waste no time producing your first working Razor Pages application and learning the fundamentals of building more complex applications.


  
Summary


  
    	
      Razor Pages is a page-focused framework for developing dynamic web applications.

    


    	
      Razor Pages is a Microsoft technology.

    


    	
      Razor Pages is part of ASP.NET Core, which, in turn, is part of .NET 6.

    


    	
      Razor Pages is cross-platform.

    


    	
      Razor Pages is open source and free.

    


    	
      Razor Pages builds on the best parts of ASP.NET Core MVC.

    


    	
      Razor Pages is an implementation of MVC that uses the page controller pattern.

    


    	
      Razor Pages is primarily concerned with generating HTML on the web server.

    


    	
      You use C# to program Razor Pages applications.

    


    	
      HTML is generated dynamically from templates based on the Razor syntax—a mixture of HTML and C#.

    


    	
      Razor Pages works with databases.

    

  


  
2 Building your first application


  This chapter covers


  
    	
Creating a Razor Pages application


    	
Adding your first page


    	
Exploring the project files and the roles they play


    	
Configuring the application pipeline with middleware

  


  In the last chapter, you learned how the Razor Pages web development framework, as part of ASP.NET Core, fits within the overall .NET Framework. You have discovered the types of applications you can build with Razor Pages and also, importantly, when it is not the best solution to use. You have been introduced to the tools you need to be productive with Razor Pages and, hopefully, downloaded and installed Visual Studio or VS Code along with the latest version of the .NET SDK. Now that you have your development environment set up, it’s time to start working with code.


  In this chapter, you will create your first Razor Pages application, using both Visual Studio and the CLI, so you can follow along on the operating system of your choice. Most web development frameworks provide a starter kit or project—a simple application that forms the starting point for your own application. Razor Pages is no different. The application that forms the starter kit only has three pages, but it includes a basic configuration that you can build on to create your own more complex application.


  Once you have created your application and managed to launch it in a browser, you will add a new page to the application and include some dynamic content, so you can begin to understand what a Razor page actually is. Once you have tested the page to ensure that it works, you will use the site’s master template file to add the page to the site navigation.


  Then, I discuss the application files generated by the tooling to understand the role each of the generated files plays within your Razor Pages application. This walkthrough will help you understand the basics behind all ASP.NET Core applications.


  At the end of the walk-through, we will take a closer look at the primary application configuration: the request pipeline. This is the core of your application. It defines how your application handles requests and delivers responses to clients. You will learn how it is constructed from middleware components and how you can extend it by adding your own middleware.


  By the end of this chapter, you should have a good high-level understanding of how a Razor Pages application works, from receiving a request to finally sending HTML back to the client. Then you will be ready to take a deep dive into working with a Razor page and its companion, the PageModel class, in chapter 3.


  
2.1 Creating your first website


  This section will cover using the available tools to generate a fully working Razor Pages application rapidly. You will use Visual Studio 2022 Community Edition on Windows 10 and the CLI for non-Windows readers. I discuss using the CLI within Visual Studio Code, although you can use any terminal application to execute CLI commands. So the following sections assume you have your environment installed and working, along with a version of the SDK that supports .NET 6 development. You can test to see whether you have a suitable version of the SDK installed on your machine by opening a command shell and executing the following command:

  dotnet --list-sdks


  You should see one or more versions listed, each with its own installation path. At least one of the versions should begin with 6. At this stage, if you are a first-time user, you will also need to trust the self-signed certificate that is required for hassle-free browsing of your site over HTTPS on your local system (covered in more detail in chapter 14). To do this, execute the following command:

  dotnet dev-certs https --trust


  The certificate itself is installed as part of the SDK installation.


  
2.1.1 Creating a website using Visual Studio


  As described in chapter 1, Visual Studio is the primary IDE for .NET developers working on Windows. It includes simple menu-driven workflows for performing the most common tasks. Razor Pages applications are created as projects within Visual Studio, so your starting point, having opened Visual Studio, is to create a new project. You can do this either by clicking the Create a New Project button on the startup splash screen or going to File > New Project... in the main menu bar.


  On the next screen, you can select the type of project you want to create from a list of templates. Before you do, I recommend selecting C# from the languages selector at the top of the right-hand pane to filter out some of the noise. Choose the ASP.NET Core Web App template—the one without (Model-View-Controller) as part of its name, taking care also to avoid selecting the very similarly named ASP.NET Core Web API template. The correct template carries the following description: “A project template for creating an ASP.NET Core application with example, ASP.NET Razor Pages content.”


  Once you have chosen a suitable location for your application files and moved to the next screen, ensure that your Target Framework selection is .NET 6, leaving all other options at their defaults. Authentication Type should be set to None, Configure for HTTPS should be checked, and you should leave the Enable Docker option unchecked (figure 2.1). Once you are happy with the selections, click the Create button. At this point, Visual Studio should open, showing your new application in Solution Explorer (figure 2.2).


  [image: CH02_F01_Brind]



  Figure 2.1 Check that you have applied these settings before clicking the Create button.


  [image: CH02_F02_Brind]



  Figure 2.2 Your new application opens in Visual Studio with an overview page and the Solution Explorer window open on the right, showing the structure and contents of your WebApplication1 solution and its single project, also named WebApplication1.


  Although the contents of Solution Explorer look like a file structure, not all the items that you see are actually files. We will take a closer look at these items later in the chapter.


  
2.1.2 Creating a website using the command-line interface


  If you have already built your application using Visual Studio, you may feel like skipping this step. However, I recommend that you try this approach to creating your application too because the process reveals one or two exciting things hidden from you by the new project creation wizard within Visual Studio.


  The CLI is a text-based tool for executing commands against the dotnet.exe tool, both of which were installed as part of the SDK. The entry point to the CLI is the dotnet command, which is used to execute .NET SDK commands and run a .NET application. You will be using it for its first purpose in the section that follows. The default installation of the SDK adds the dotnet tool to your PATH variable, so you can execute commands against it from anywhere on your system.


  The CLI tools can be invoked using any command shell you like, including the Windows Command Prompt, Bash, Terminal, or PowerShell (for which there is a cross-platform version). I will refer to the shell as the terminal from now on, mainly because it is named within VS Code. The following steps do not assume you are using VS Code to execute the commands, but you can do so using the integrated terminal VS Code provides.


  First, create a folder named WebApplication1 in a suitable location on your system, then navigate to it using the terminal, or open the folder within VS Code. If you have chosen to use VS Code, you can access the terminal by pressing Ctrl-`. At the command prompt, type the following commands, pressing the Enter key after each one.


  Listing 2.1 Creating Razor Pages application using the CLI

  dotnet new sln                                           ❶
dotnet new webapp -o WebApplication1                     ❷
dotnet sln add WebApplication1\WebApplication1.csproj    ❸


  ❶ Creating a solution file


  ❷ Scaffolding a new Razor Pages application and placing the output into a subfolder named WebApplication1


  ❸ Adding the Razor Pages application to the solution


  Once you execute the last command, all of the application files should be created successfully. You should also get some feedback from the terminal related to some “post-creation actions.” Your path to WebApplication1 may well differ from mine, shown in the following listing, but the rest of the feedback should be similar.


  Listing 2.2 Notification of post-creation actions executed by the CLI

  Processing post-creation actions...
Running 'dotnet restore' on WebApplication1\WebApplication1.csproj...
  Determining projects to restore...
  Restored D:\MyApps\WebApplication1\WebApplication1\WebApplication1.csproj 
(in 80 ms).
Restore succeeded.


  The CLI executed the dotnet restore command on your application, ensuring all packages your application depends on are obtained and up to date. If you used Visual Studio to create your application, the same command will have been executed, but the indication that it took place is not so obvious. It is shown in the status bar at the bottom of the IDE (figure 2.3).
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  Figure 2.3 The status bar at the bottom of Visual Studio shows that the project was restored.


  
2.1.3 Running the application


  Now that the application has been created using whichever means you chose, you can run and view it in a browser. To run the application from Visual Studio, you simply need to press Ctrl-F5 or click on the outlined green triangle (not the solid one) in the top menu bar. This will take care of building and starting the application as well as launching it in a browser. If you are using the CLI, execute the following command:

  dotnet run --project WebApplication1\WebApplication1.csproj


  This command includes the --project switch to specify the location of the project file. If you execute the command from within the folder containing the csproj file, the --project switch is omitted. If you prefer to use the CLI while working in Visual Studio, press Ctrl-` to open the integrated terminal, and execute your commands from within.


  You should receive feedback in the terminal that the application is being built before confirming that it is listening on two localhost ports—one of which uses HTTP and the other of which uses HTTPS. The actual port numbers vary from project to project:

  info: Microsoft.Hosting.Lifetime[0]
      Now listening on: https://localhost:7235
info: Microsoft.Hosting.Lifetime[0]
      Now listening on: http://localhost:5235


  Open a browser, and navigate to the URL that uses HTTPS. In the download that accompanies this example, that is https://localhost:7235. If your browser warns you that the site is not secure, you may have overlooked the command required to trust the self-signed certificate: dotnet dev-certs https --trust. If all goes well, you should see something similar to figure 2.4.
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  Figure 2.4 The home page


  The application is elementary. The home page contains minimal styling and content. Navigate to the Privacy page, using either the navigation at the top of the page or the link in the footer. Notice that the same minimal styling has also been applied to the Privacy page (figure 2.5), and that navigation is present.
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  Figure 2.5 The privacy page includes the same header, footer, and styling as the home page.


  There is not much else you can do with this application at present. There aren’t yet any interesting ways to interact with it, so it is time to add a page to the application.


  
2.1.4 Adding a new page


  In this section, you will add a new page to the application. You will also explore a new feature that was added to .NET 6 called hot reload. This feature results in changes made to your code being reflected in the running application, without you having to relaunch it. This is activated automatically for Visual Studio users. VS Code users need to use a slightly different command to enable hot reload. This feature works for changes to existing files. Since you are adding a new file, you need to stop your application first. Visual Studio users can simply close the browser to stop the application. If you launched your application using the CLI command, you should press Ctrl-C in the terminal window to shut the application down.


  Visual Studio users should right-click on the Pages folder in Solution Explorer and choose Add > Razor Page from the available options (figure 2.6). Name the file Welcome .cshtml.
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  Figure 2.6 To add a new page in Visual Studio, right-click on the Pages folder, and choose Add, then Razor Page.


  VS Code users should make sure that their terminal is located in the project folder—the one containing the csproj file—and then execute the following command:

  dotnet new page -n Welcome -o Pages -na WebApplication1.Pages  


  The new page command adds a Razor page to the application. The -n (or --name) option specifies the name the page should be created with. The -o (or --output) option specifies the output location where the page will be placed. And the -na (or --namespace) option specifies the namespace that should be applied to generated C# code files. Alternatively, you could navigate to the Pages folder to create the page and omit the -o option. If you do that, you will have to remember to navigate back into the folder containing the csproj file to perform the run command without additional arguments.


  Visual Studio users don’t need to specify a namespace. The default namespace applied to code files created with the Visual Studio wizard is automatically generated by concatenating the project name with their location within the project.


  Now run the application. Remember, it’s Ctrl-F5 in Visual Studio, while CLI users (VS Code or Visual Studio) should execute dotnet watch run in the terminal this time (not dotnet run) and then open a browser and navigate to the first URL that is logged to the terminal. Navigate to /welcome. The page should appear without any content apart from the header and footer (figure 2.7).
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  Figure 2.7 The new page is empty aside from the header and footer.


  There are three interesting points to note here. The first is that you navigated to /welcome, and the Welcome page that you just added to the application was located and rendered. You didn’t have to perform any configuration to get that to happen. The part of the ASP.NET Core framework responsible for this is called routing. It automatically locates Razor pages based on their location within the project. Routing is covered in detail in chapter 4.


  The second point to note is that the new page includes the navigation, footer, and styles you saw in the home and privacy pages. Your page inherited these from a layout file, a kind of master template. Again, this happened without you having to take any specific steps to make it happen. You will learn about layout files and how to configure them in the next chapter.


  The final item to note is the title of the page, as displayed in the browser tab: WebApplication1. The layout page also provides this value.


  Now it’s time to add some code to the page. Update the content of Welcome .cshtml, so it looks like the following.


  Listing 2.3 Adding content to the Welcome page

  @page
@model WebApplication1.Pages.WelcomeModel
@{
    ViewData["Title"] = "Welcome";
}
<h1>Welcome!</h1>


  You don’t even need to refresh the browser for the changes you applied to appear as soon as you save them. This is the hot reload feature working. You should see a level-one heading, and the title in the browser tab has changed to include the value that you applied to ViewData[“Title”] (figure 2.8). ViewData is a mechanism for passing data from Razor pages to their layouts. You will see how ViewData works in the next chapter.
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  Figure 2.8 The changes that were made to the Razor page are visible without having to refresh the browser.


  
2.1.5 Modifying to include dynamic content


  What you have added so far is static content. Every time you run this page, it will look the same. The whole point of using Razor Pages is to display dynamic content, so now it’s time to add some. Let’s imagine you need to include the name of the part of the day (e.g., morning, afternoon, or evening) in your output—perhaps, as part of delivery confirmation instructions (e.g., “Your package will be with you in the morning”). First, you need to calculate the part of the day from the time, and then you need to render it. The following listing shows how to obtain the part of the day from the current time and render that to the browser.


  Listing 2.4 Adding dynamic content to the Razor page

  @page
@model WebApplication1.Pages.WelcomeModel
@{
    ViewData["Title"] = "Welcome!";
    
    var partOfDay = "morning";                                        ❶
    if(DateTime.Now.Hour > 12){
        partOfDay= "afternoon";                                       ❷
    }
    if(DateTime.Now.Hour > 18){
        partOfDay= "evening";                                         ❸
    }
}
<h1>Welcome</h1>
<p>It is @partOfDay on @DateTime.Now.ToString(“dddd, dd MMMM”)</p>    ❹


  ❶ The partOfDay variable is declared and initialized with a value of "morning".


  ❷ If it is after midday, the variable is reassigned with a value of "afternoon".


  ❸ If it is after 6:00 p.m., the value is updated to "evening".


  ❹ The variable is rendered to the browser along with the current time of day.


  The changes involve declaring a variable named partOfDay, which is instantiated with a value of "morning". Two if statements subsequently change the value depending on the time of day. If it is after midday, partOfDay is changed to "afternoon". It is changed again after 6:00 p.m. to "evening". All of this is pure C# code and is placed in a code block, which starts with @{ and ends with a closing }. Then you added an HTML paragraph element under the Welcome heading, including that text with two C# expressions, both prefixed with the @ sign. You have just written your first piece of Razor template syntax. The @ prefix tells Razor to render the value of the C# expressions. This time, depending on the time of day, you should see the new paragraph rendered to the browser under the heading, as shown in figure 2.9.
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  Figure 2.9 The revised Welcome page in the browser


  
2.1.6 Adding the page to the navigation


  Next, you will add your new page to the site navigation, so you won’t have to type the address in the browser to locate it. Find the _Layout.cshtml file in the Pages/Shared, folder and open it. Identify the ul element with a CSS class of navbar-nav flex-grow-1, and add the bolded lines of code in the following listing.


  Listing 2.5 Adding the Welcome page to the main navigation

  <ul class="navbar-nav flex-grow-1">
    <li class="nav-item">
        <a class="nav-link text-dark" asp-area="" asp-page="/Index">Home</a>       
    </li>
    <li class="nav-item">
        <a class="nav-link text-dark" asp-area="" asp-page="/Privacy">Privacy</a>
    </li>
    <li class="nav-item">
        <a class="nav-link text-dark" asp-area="" asp-page="/Welcome">Welcome</a>
    </li>
</ul>


  Refresh the browser again; the navigation menu at the top of every page will now include a link to the Welcome page. The change you just made has been applied to every page in the application. That is because you changed the layout file, which is used by all pages in the application. The content of the Razor page is merged with the content in the layout page to produce the final output.


  You may wonder why there is no href attribute on the anchor element you added to the layout page to create the link. This element is called an anchor tag helper. Tag helpers are components that target regular HTML elements and enable server-side code to influence how they are rendered to the browser via special attributes that usually start with asp-. For example, the asp-page attribute takes a value representing the name of the page you want to generate a link to. Tag helpers are covered in more detail in the next chapter.


  So you have seen some ways C# and HTML work together in the Razor page to produce HTML. Generally, the best advice is to restrict the amount of C# code you include in the Razor page to only that required to influence the presentation. Application logic, including algorithms that determine the time, should be kept out of the Razor page file. The first level of separation between the Razor page file and application logic is the PageModel class, which forms the focus of the next chapter, along with other view-related technology I have already touched on, including layouts, partials, and tag helpers.


  
2.2 Exploring the project files


  Now that you have created your first Razor Pages application and experimented with a little Razor syntax, it is time to explore the contents of each folder and file that forms the web application you just created in more detail to learn about the role each plays in the application. Along the way, you will gain a clearer understanding of how ASP.NET Core applications work. You will also learn about the difference between the physical files on disk and what you see in the Solution Explorer window in Visual Studio.


  
2.2.1 The WebApplication1.sln file


  The SLN file is known as a solution file. Within Visual Studio, solutions act as containers for managing related projects, and the solution file contains details of each project, including the paths to the project files. Visual Studio uses this information to load all related projects when you open the solution.


  Larger web applications usually consist of multiple projects: a web application project responsible for the UI and multiple class library projects, each responsible for a logical layer within the application, such as the data access layer or the business logic layer. There may also be some unit test projects. Then you might see additional projects added with suffixes that denote their purpose: WebApplication1.Tests, WebApplication1.Data, and so on.


  This application consists of a single project. As such, it doesn’t actually need to be housed in a solution at all, but Visual Studio creates the solution file anyway. You created the solution file via the dotnet new sln command if you used the CLI to create your application. Then you added the WebApplication1 project to the solution explicitly via the dotnet sln add command. You could have skipped these steps, only creating a solution file if you needed to add additional projects to the application.


  
2.2.2 The WebApplication1.csproj file


  The CSPROJ file is an XML-based file that contains information about the project for the build system, known as MSBuild, which is responsible for converting your source code files into a format that can be executed against the .NET runtime. To begin with, the project file contains information relating to the version of the .NET Framework the project targets and the SDK you are using. The Microsoft.NET.Sdk is the base SDK, which is used for, among other things, building console and class library projects. Web applications are built against the Microsoft.NET.Sdk.Web SDK.


  The project file includes two additional properties: Nullable and ImplicitUsings. These enable you to toggle new C# features. The first sets the nullable annotations and warnings context for the project. In plain English, this controls the level of feedback you get from code analyzers that look for potential sources of the NullReferenceException in your code. This exception is the cause of more confusion and questions across .NET-focused technical communities than any other. The feature, known as nullable reference types, is enabled by default. You can switch it off by changing the value to disable.


  The ImplicitUsings property is used to enable or disable a C# 10 feature that reduces the number of explicit using directives required in your code files. Instead, they are set globally within the SDK. The selection of using directives that have been enabled globally include the following commonly used APIs:


  
    	
      System

    


    	
      System.Collections.Generic

    


    	
      System.Linq

    


    	
      System.Threading.Tasks

    

  


  In addition, the list includes a range of ASP.NET Core-specific APIs. This feature is also enabled by default. You can disable it by setting the value to disable or by removing the property.


  Over time, the project file will contain information about packages or external libraries the project depends on. You can either add packages manually to this file or, more commonly, use a tool to add packages (a package manager), which will update the contents of the project file for you. You can edit the contents of the file to customize elements of the build.


  The project file is not visible in Solution Explorer within Visual Studio. You can access it by right-clicking the project within Solution Explorer and selecting Edit Project File. If you are using VS Code, the file is visible in the file explorer, and you can access and edit it just like any other file.


  
2.2.3 The bin and obj folders


  The bin and obj folders are used in the build process. Both folders are subdivided into two further folders—Debug and Release—which correspond to the build configuration used when the project is built. Initially, the bin and obj folders only include the Debug folder. The Release folder is not created until you build in Release mode. Unless you changed any configuration settings when you pressed Ctrl-F5 in the last section, your application has only been built in Debug mode at the moment.


  The obj folder contains the artifacts used during the build process, and the bin folder contains the final output of the build. You will explore this output in more detail when you publish your application in chapter 14. If you delete either the bin or obj folder, they are recreated the next time you build your project.


  Neither of these folders is visible in Solution Explorer by default. However, if you click the option to Show All Files, you can see them represented with a dotted outline. This indicator denotes that the folders are not considered part of the project itself. Once again, they are not hidden from VS Code users.


  
2.2.4 The Properties folder


  The Properties folder contains project-specific resources and settings. The only item within the folder currently is a launchSettings.json file, which contains details of the settings to be used when you run your application.


  The first group of settings is related to the IIS Express web server configuration for running your application locally. IIS Express is a lightweight version of the full IIS web server and is installed along with Visual Studio.


  The second group of settings represents different launch profiles. The IIS Express profile specifies that the application should be run on IIS Express. Notice that the applicationUrl includes a port number. A different port number is provided to the SSL port. These are generated on a per-project basis. You are free to change the port numbers if you like.


  The second profile uses the project name to identify itself. If you select this profile to launch the application, it will run purely on its internal or in-process web server. The default server implementation is known as Kestrel. You will learn more about that later in this chapter. The final profile (WSL 2) relates to running the application within Windows Subsystem for Linux. This book doesn’t covering WSL, but the Microsoft documentation provides a good starting place if you would like to learn more: https://docs.microsoft.com/en-us/windows/wsl/.


  
2.2.5 The wwwroot folder


  The wwwroot folder is a special folder within the web application. It has a globe icon in Solution Explorer. It is the web root directory and houses static files. By virtue of being the web root directory, wwwroot is configured to allow its contents to be browsed directly. It is the correct location for stylesheets, JavaScript files, images, and other content that doesn’t require any processing before it is downloaded to the browser. For this reason, you should not place any files in the wwwroot folder that you don’t want users to be able to access. It is possible to configure an alternative location as the web root directory, but your new location won’t get the special icon in Solution Explorer.


  The project scaffolder has created three folders within the wwwroot folder: css, js, and lib. The css folder houses a site.css file, containing some basic style declarations for the template site. The js folder contains a file named site.js, which has nothing aside from some comments in it. The general idea is that you will place your own JavaScript files in this folder. The lib folder contains external style and script libraries. The libraries provided by the template are Bootstrap, a popular CSS framework; jQuery, a cross-browser JavaScript utility library; and two validation libraries based on jQuery. They are used for validating form submissions.


  The folder structure within wwwroot is not set in stone. You can move things around as you like.


  
2.2.6 The Pages folder


  By convention, the Pages folder is configured as the home of your Razor page files. It is where the framework expects to find your Razor pages.


  The project template starts you off with three pages. You have already seen two of them—Index, or the home page, and the Privacy page. And of course, your example includes the Welcome page you created. The third page provided by the project template is Error. Looking at the actual folder on disk, you will notice that each page comprises two files—one with a .cshtml extension (a Razor file) and another that ends with .cshtml.cs (a C# code file). This might not be immediately obvious when you look at Solution Explorer. The files are nested by default (figure 2.10). You can see them by disabling file nesting in the toolbar at the top of Solution Explorer or by clicking the expander icon next to the page, which will reveal not just the nested file but a tree showing an outline of the C# class, including properties, fields, and methods.
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  Figure 2.10 Solution Explorer automatically nests related files. You can toggle file nesting using the menu command.


  The top-level file (the .cshtml file) is the Razor page file. It is also referred to as the content page file or the view file. For consistency, I’ll refer to it as the Razor page (singular, with a lowercase p to differentiate from the Razor Pages framework) going forward. As you saw in the previous section, this file acts as the view template, containing Razor syntax, which is a mixture of C# and HTML—hence, the file extensions cs plus html. The second file is a C# code file containing a class that derives from PageModel. This class acts as a combined controller and view model for the Razor page. You will explore these files in detail in the next chapter.


  Two other files sit in the Pages folder—one named _ViewStart.cshtml and another named _ViewImports.cshtml. Razor files named with a leading underscore are not intended to be rendered directly. These two files play an important role in the application, and they should not be renamed. The purpose of these files will be explained in the next chapter.


  The Pages folder also contains a Shared folder. Within that are two further Razor files, both having leading underscores in their names. The _Layout.cshtml file acts as a master template for other files, containing common content, including the navigation you altered in the previous section. The other Razor file, _ValidationScriptsPartial .cshtml, is a partial file. Partial files are usually used to contain snippets of UI that you can plug into pages or layouts. They support HTML and Razor syntax. This particular partial file contains some script references to client-side validation libraries. You will work with these in chapter 5. The final file is a CSS stylesheet with an odd name: _Layout .cshtml.css. It contains style declarations that are applied to the _Layout.cshtml file. The naming convention is used by a new feature in .NET 6, called CSS Isolation. You will look at what this is and how it works in chapter 11.


  
2.2.7 The app-settings files


  App-settings files are used as a place to store application-wide configuration settings information. The project template consists of two app-settings files: appSettings.json and appSettings.Development.json. The first, appSettings.json, is the production version that will be deployed with the published application. The other version is the one used when you are developing the application. The structure of the file contents is JSON.


  Both versions contain a basic configuration for logging. The development version also contains a configuration entry named DetailErrors set to true. This enables full details of any errors that occur within the application to be rendered to the browser. Host filtering is configured in the production version. You can store pretty much any application configuration information in the app-settings files. Later, you will use them to store a database connection string and email settings.


  App-settings files are not the only place you can store configuration information. Many other locations, including environment variables, are supported out of the box, and you can configure your own locations. You will learn more about configuration in chapter 14.


  
2.2.8 Program.cs


  Readers who are familiar with C# programming know that Program.cs provides the entry point to a console application. By convention, it houses a static Main method that contains logic for executing the application. This file is no different, except that there is no Main method visible. The project template utilizes some newer C# language features, which are introduced in C# 10, one of which is top-level statements. This feature allows you to omit the class declaration and Main method in Program.cs and start writing executable code. The compiler will generate the class and Main method and call your executable code within the method.


  The code within the Program.cs file is responsible for configuring, or bootstrapping, your web application and starting it. In .NET 5 and earlier, this code was split across two separate files. Much of the application configuration was delegated to a separate class named Startup. With the release of .NET 6, the developers behind ASP.NET have tried to reduce the amount of complexity that used to exist in basic application configuration. Rather than have code across two files, they have consolidated it into one file, taken advantage of some new C# features to further reduce the boilerplate, and then introduced what they refer to as a minimal hosting API to get the minimum code required to bootstrap and run a Razor Pages application down to 15 lines of code. It was nearer to 80 lines of code in the previous version, spread across the two files.


  The first line of code creates a WebApplicationBuilder:

  var builder = WebApplication.CreateBuilder(args);


  Remember that this code will be executed within the compiler-generated Main method, so the args passed in to the CreateBuilder method are the standard args passed in to the Main method of any C# console application by whatever process invokes the application.


  The WebApplicationBuilder is new in .NET 6 and forms part of the minimal hosting API together with another new type: the WebApplication, which you will look at shortly. The WebApplicationBuilder has several properties, each enabling configuration of various aspects of the application:


  
    	
      Environment—Provides information about the web-hosting environment the application is running in

    


    	
      Services—Represents the application’s service container (see chapter 7)

    


    	
      Configuration—Enables composition of the configuration providers (see chapter 14)

    


    	
      Logging—Enables logging configuration via the ILoggingBuilder

    


    	
      Host—Supports the configuration of application-host-specific services, including third-party DI containers

    


    	
      WebHost—Enables web server configuration

    

  


  The application host is responsible for bootstrapping the application, starting it up, and shutting it down. The term bootstrapping refers to the initial configuration of the application itself. This configuration includes the following:


  
    	
      Setting the content root path, which is the absolute path to the directory that contains the application content files

    


    	
      Loading configuration information from any values passed in to the args parameter, app-settings files, and environment variables

    


    	
      Configuring logging providers

    

  


  All .NET applications are configured in this way, whether they are web applications, services, or console applications. On top of that, a web server is configured for web applications. The web server is configured through the WebHost property, which represents an implementation of the IWebHostBuilder type. The default web server is a lightweight and extremely fast web server named Kestrel. The Kestrel server is incorporated within your application. The IWebHostBuilder also configures host filtering and integration with Internet Information Services (IIS), which is the Windows web server.
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