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These days, it is rare to see a standard web application with little to no client-side code involved. Developers are usually burdened with writing masses and masses of JavaScript, often using libraries such as jQuery, to create rich and responsive user interfaces. As an application like this grows, it is incredibly easy for this client-side code to become unwieldy and a nightmare to maintain. This style of web application also relies on the DOM to store the application's current state, and we end up writing a lot of code to micromanage and manipulate the DOM in order to correctly display that state.

Imagine a web application using nothing but jQuery on the client, where we have a single piece of data that we need to display in multiple places within a UI. Now think about how we'd need to go about changing that piece of data, and ensuring that the DOM represents the correct value in every location where we are displaying it. Up to a handful of places is perhaps not a big deal; we could write a bunch of similar lines of jQuery that manually go and update each UI element currently displaying that piece of data, and just make sure we don't forget any.

By now, you should be able to see the problem we're trying to solve. This way of developing web applications is incredibly error-prone for anything but the most simple user interfaces. However, this is 2018 and we aren't limited to writing our client applications with jQuery any more. There are countless SPA frameworks dedicated to building UIs for our web applications that automatically react to data changes and handle the displaying of that data in the DOM for us. We no longer need to write countless lines of code with a single purpose of changing the value of a DOM element.

We don't manipulate the DOM with these frameworks. Instead, we manipulate the data. The DOM simply acts as a means of displaying that data to our users. Let's go back to the preceding example, where we have a single piece of data being displayed in 10 different UI elements. When that piece of data changes, instead of manually updating all 10 DOM elements to reflect the change, we simply store it in a JavaScript object and update the value whenever we like. The SPA framework then reacts to these changes, and handles all the heavy lifting for us by updating any DOM element that cares about that piece of data; one simple data change rather than 10 separate DOM manipulation calls.



As with choosing a technology for the frontend of a modern web app, there are also plenty of options when it comes to building a backend. Some of the most popular choices currently include Node.js, PHP, Rails, Golang, and ASP.NET. Node.js is incredibly popular for a number of reasons, most notably for being able to use JavaScript for the whole application. The Laravel framework is arguably one of the only reasons PHP is still a viable option, else it would likely be fading into the background the way Rails is. Golang is a fairly new language that is getting some very good reviews, particularly in the performance benefits it provides over Node. However, due to how new Golang is, there are far fewer packages and frameworks to assist us in building more complex applications. ASP.NET is older than both Node.js and Golang, and, as such, there is no such shortage of packages and frameworks like there is with Go. In fact, the .NET framework has a lot of functionality already built in where you'd normally be reaching for an external package in other languages and frameworks. Even when you do need an external package, there is usually one made by Microsoft themselves, which helps avoid a well-known issue with Node.js applications referred to as "dependency hell". ASP.NET is also based around strongly-typed compiled languages that can provide a number of performance and security benefits over a weakly typed language, such as JavaScript.

ASP.NET has been around since January 2002 when version 1.0 of the .NET framework was released as the successor to Microsoft Active Server Pages. Since then, there have been a multitude of major versions released, the current being version 4.7 at the time of writing. In 2016, Microsoft changed their game entirely, with the release of ASP.NET Core. For the first time in over 14 years, ASP.NET was made both open source and cross-platform in a complete rewrite from the ground up. When version 1.0 of ASP.NET Core was released, there was one potentially significant downside depending on the size and complexity of your application. If you have a requirement to host on a platform other than Windows, you can't target the full .NET framework. The issue with this was a potential lack of necessary APIs that had not yet been ported over to the core CLR. However, version 2.0 has recently been released, and with it comes a compatibility shim that enables .NET Core apps to reference any .NET framework library.

If you've been avoiding the move to ASP.NET Core, then now is a great time to change that. Version 2.0 has added a number of other improvements aside from backward compatibility with .NET framework APIs and libraries: Simplified configuration setup, simplified NuGet package references, and additional SPA project templates, to name but a few. One of Microsoft's most well-known developers, Steve Sanderson (creator of the very popular KnockoutJS framework), has made it his goal to make ASP.NET Core the best backend choice for single-page applications. To achieve that goal; his team has implemented some amazing features to seamlessly integrate frontend and backend builds using ASP.NET Core middleware. These features, along with the latest improvements released in version 2.0, really do make ASP.NET Core a fantastic choice for any web application.



With so many SPA frameworks to choose from, why should we bother with Vue? Most developers with any kind of interest in modern web application development have probably heard of React and Angular, but far fewer will have heard of Vue. Initially created by a single developer, Evan You, and currently developed by a relatively small international team, you could be forgiven for ignoring it in favor of its main competition. After all, React and Angular are developed by the tech giants that are Facebook and Google, respectively.

However, after working at both Google and the Meteor Development Group, Evan You knows a little something about SPA frameworks. Vue was created after both React and AngularJS had some time to be battle tested by thousands of developers around the world. In the eyes of its creators, Vue incorporates the best parts that either of these frameworks had to offer, while also trying to avoid the pitfalls that caused common grievances throughout the community. The result is a very lightweight and focused library dedicated to building UIs only. However, the Vue team has always intended for this library to be incrementally adoptable in any web project, and has provided several supporting libraries that make Vue a fantastic choice for building fully fledged SPAs as well.

In my opinion, Vue is far simpler to learn than most of the alternatives, which makes it a great choice for experienced backend .NET developers looking to branch out into the world of frontend frameworks and modern SPAs. If you already know enough HTML and jQuery to make a standard MVC application, then the template syntax used by Vue won't be much of a problem, and a lot of the syntax can be directly compared to that of Razor. The barrier to entry may be low, and the library itself may be incredibly lightweight, but Vue can be every bit as powerful as any other SPA framework that exists today.
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This book is aimed at ASP.NET developers who are looking for an entry point in learning how to build a modern client-side SPA with Vue.js, or those with a basic understanding of Vue.js who are looking to build on their knowledge and apply it to a real-world application. Knowledge of JavaScript is not necessary, but would be an advantage.





            

            
        
    
        

                            
                    What this book covers

                
            
            
                
Chapter 1, Understanding the Fundamentals, starts by looking at the fundamentals of Vue.js to give readers a basic understanding of the techniques used to build the sample applications later in the book. It discusses some of the benefits of Vue.js, as well as some of the reasons why we'd bother to choose it for building our applications. Finally, it looks at how ASP.NET Core / EF Core differ from their previous counterparts, focusing on the very latest versions of the frameworks, and putting the emphasis on the newest features that you may not know about yet.

Chapter 2, Setting Up the Development Environment, walks you through the process of installing and configuring the tools that you'll need to build and run an ASP.NET Core and Vue.js SPA. It takes the cross-platform nature of ASP.NET Core into consideration while evaluating some of the options available to us when selecting a client-side package manager, an IDE, and an RDBMS. Finally, it shows you how to install some productivity tools that make our lives far easier while building Vue.js applications with Google Chrome.

Chapter 3, Getting Started with the Project, looks at the options available to you when starting and scaffolding a brand new project with ASP.NET Core and Vue.js. It introduces the basics of what webpack is and how it works, before scaffolding an application that will form the foundations that will be built on for the rest of the book. Finally, it looks at how to refactor the default application structure to meet your own needs and preferences. 

Chapter 4, Building Our First Vue.js Components, jumps into building a basic product list component, before composing a component structure based on the standard master-details pattern to display more information about a selected product. It then introduces client-side routing by refactoring the UI into separate pages for the product list and details components, before replacing the hardcoded product data with dynamic data fetched from the backend API.

Chapter 5, Building a Product Catalog, expands the existing components into a fully featured product catalog, including filtering, sorting, and searching. It also improves the existing look and feel of the application by introducing the Bootstrap CSS framework, as well as adding animations and loading indicators in between page changes. The reader will learn how to identify and extract duplication into common reusable components, as well as how to import and render components from third-party libraries.  





Chapter 6, Building a Shopping Cart, starts by evaluating the options available to us for persistent shopping cart items. It then introduces Vuex for centralizing client-side state and enabling access to it from multiple components. Readers will then learn how to consume Vuex state by building a shopping cart component, as well as a shopping cart summary component to display it. They will also learn how to create custom Vue.js filters to reduce duplication in presentation logic, as well as how to provide feedback to users by displaying toast messages. Finally, we will see how to quickly and easily persist Vuex state to local storage to make sure that it is available on subsequent visits to the application.

Chapter 7, User Registration and Authentication, looks at how to add access control using JWT-based authentication. You will learn how to protect API routes using ASP.NET Core middleware and action filters, as well as how to prevent access to client-side pages using Vue.js router navigation guards. You will also extend the existing Vuex store to include register and login functionality, as well as building the necessary components for consuming it.

Chapter 8, Processing Payments, completes the user journey of the customer by implementing a fully functioning checkout page, including payment processing with Stripe. You will learn why Stripe is the perfect library for payment processing in any type of e-commerce website, as well as how to integrate it into a Vue.js client application and ASP.NET Core API. You will also learn how to add rich client-side validation to a custom checkout form component, which provides immediate feedback to the user as they start typing in each field.

Chapter 9, Building an Admin Panel, adds the ability to manage the existing product catalog, and add new products to the database. Readers will learn how to reduce duplication by extracting common functionality into a base component and then using component inheritance to extend it. You will build a collection of reusable form input components and then refactor the existing forms to make use of them.

Chapter 10, Deployment, completes the first iteration of the application by deploying it to a production cloud environment. We start by registering for a Microsoft Azure account, before learning how to set up and configure our environment to include an app and database server. Readers will then learn how to prepare the application for deployment, including the configuration of multiple database providers to support SQL servers in production, and PostgreSQL in development. They will also learn how to enable logging within Azure, as well as how to force HTTPS connections to increase the security of the application. Finally, we will enable automated Git deployments to publish the application on every push to a specific Git repository.



Chapter 11, Authentication and Refresh Token Flow, builds on the existing authentication mechanism by adding refresh token support. You will learn how and why this increases the security of the application, as well as how to implement refresh token flow in an ASP.NET Core API. You will then learn how to add a client-side API request interceptor to automatically refresh users' access tokens as and when they expire, allowing them to remain logged in permanently.

Chapter 12, Server-Side Rendering, begins by discussing some of the reasons why you would want to initially render a client-side SPA on the server. It then provides a detailed explanation of how to refactor the application to prepare it for SSR, before showing you how to set up and configure SSR. Finally, it looks at some of the limitations of SSR and how to fix them by conditionally rendering components that are not SSR-compatible, before looking at how to test that everything is working as it should be.

Chapter 13, Continuous Integration and Continuous Deployment, introduces a far more robust way of automating the application build and release pipeline using VSTS rather than the existing Azure Git deployment feature. It discusses the reasons, why you would want to use a CI/CD pipeline, and very briefly why VSTS is the perfect choice when building ASP.NET Core applications hosted within Azure. It walks you through the process of setting up a VSTS account, build and release, as well as enabling triggers to automatically build and deploy the application on every push to the existing Git repository.



            

            
        
    
        

                            
                    To get the most out of this book

                
            
            
                
It is assumed that you are already a reasonably competent ASP.NET web developer, familiar with building MVC web applications. Although not required, you will appreciate the benefits of Vue.js more if you are also familiar with incorporating a moderate amount of jQuery, or vanilla JavaScript, into your MVC applications. It is also assumed that you are familiar and comfortable with basic CSS and SCSS, with knowledge of the Bootstrap framework being desirable. It is not required to have any pre-existing knowledge of .NET Core or ASP.NET Core, but again, it would be beneficial to have explored ASP.NET Core and how it differs from previous versions of the framework. Finally, it is assumed that you are familiar with source control using Git, and will have access to a cloud-based Git repository to use for deployment in Chapter 10, Deployment, and Chapter 13, Continuous Integration and Continuous Deployment.



All software requirements necessary for completing the sample application are introduced as and when required, including links to instructions on how to install them on your native OS. It is possible to build and run the sample application on any OS supported by ASP.NET Core, including both Windows and macOS. However, the application has only been tested by myself on a Windows machine, as it is assumed that this is what the vast majority of readers will be using, based on the assumption that they are experienced ASP.NET developers.



            

            
        
    
        

                            
                    Download the example code files

                
            
            
                
You can download the example code files for this book from your account at www.packtpub.com. If you purchased this book elsewhere, you can visit www.packtpub.com/support and register to have the files emailed directly to you.

You can download the code files by following these steps:


	Log in or register at www.packtpub.com.

	Select the SUPPORT tab.

	Click on Code Downloads & Errata.

	Enter the name of the book in the Search box and follow the onscreen instructions.



Once the file is downloaded, please make sure that you unzip or extract the folder using the latest version of:


	WinRAR/7-Zip for Windows

	Zipeg/iZip/UnRarX for Mac

	7-Zip/PeaZip for Linux



The code bundle for the book is also hosted on GitHub at https://github.com/PacktPublishing/Hands-On-ASP.NET-Core-2-and-Vue.js. In case there's an update to the code, it will be updated on the existing GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

 



            

            
        
    
        

                            
                    Conventions used

                
            
            
                
There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: "In this case, we return a simple object with a single name property."

A block of code is set as follows:

<style lang="scss">
html,
body {
  height: 100vh;
}
div.app,
div.page {
  height: 100% !important;
}
</style>

When we wish to draw your attention to a particular part of a code block, the relevant lines or items are set in bold:

vendor: [
  "event-source-polyfill",
  "isomorphic-fetch",
  "vue",
  "vue-router",
  "bootstrap/dist/css/bootstrap.min.css",
  "bootstrap-vue",
  "nprogress/nprogress.css"
]

Any command-line input or output is written as follows:

webpack --config webpack.config.vendor.js

Bold: Indicates a new term, an important word, or words that you see onscreen. For example, words in menus or dialog boxes appear in the text like this. Here is an example: "To do so, click on the Resource groups link in the main menu on the left."

Warnings or important notes appear like this.

Tips and tricks appear like this.



            

            
        
    
        

                            
                    Get in touch

                
            
            
                
Feedback from our readers is always welcome.

General feedback: Email feedback@packtpub.com and mention the book title in the subject of your message. If you have questions about any aspect of this book, please email us at questions@packtpub.com.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packtpub.com/submit-errata, selecting your book, clicking on the Errata Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packtpub.com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.



            

            
        
    
        

                            
                    Reviews

                
            
            
                
Please leave a review. Once you have read and used this book, why not leave a review on the site that you purchased it from? Potential readers can then see and use your unbiased opinion to make purchase decisions, we at Packt can understand what you think about our products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packtpub.com.



            

            
        
    
        

                            
                    Understanding the Fundamentals

                
            
            
                
Many modern web applications are now built as client-rendered Single-Page Applications (SPAs) rather than traditional server-rendered multipage applications. An SPA is a web application that only contains a single physical HTML page. This single page then uses JavaScript within a web browser to dynamically rewrite parts of the HTML, usually based on JSON data that's retrieved from API calls to the server. By doing so, after the initial page load, the application has no need to request full HTML pages from the server, which helps make it as fast and responsive as a native desktop application.

When it comes to building SPAs in 2018, we are absolutely spoiled for choice in frameworks and technologies that we could potentially use to help us build our apps. Regardless of their chosen technology stack, most web developers will probably have extensively used jQuery for their client-side JavaScript needs, and there is no reason why it couldn't be used to build SPAs as well. However, there are far better frameworks that are specifically designed to help us build modern SPAs.

Vue.js is a JavaScript framework for building the view layer of your applications. However, it differs from other large frameworks because it's designed to be incrementally adoptable. That is, with a single CDN script reference, you can plug Vue into a small portion of an existing application in much the same way as you would with jQuery. On the other hand, you could opt to use the modern tooling and supporting libraries in Vue's ecosystem to build a fully-fledged SPA from scratch. Vue really is one of the most simple yet powerful frameworks, with very little compromise in return.



ASP.NET Core is the latest version of Microsoft's ASP.NET web development framework. It has been completely rewritten to be more lightweight and modular, as well as to offer official cross-platform support for the first time. If you are reading this book, it is reasonably safe to assume that you are most likely already an experienced ASP.NET developer, with minimal experience of frontend frameworks and technologies. However, if you already have a basic understanding of Vue.js, then you may be able to skip this chapter, as it will be aimed primarily at those with no experience at all. Regardless of your level of experience with Vue, if you are already familiar with ASP.NET Core, then at the very least you can skip the ASP.NET Core sections near the end of this chapter. That being said, I'll only be focusing on areas where ASP.NET Core differs from previous versions of ASP.NET.

In summary, we'll cover the following topics:


	What are components?

	How do we compose a UI using components?

	Client-side application state

	Fundamental Vue concepts such as props, methods, computed properties, and directives

	What's new in ASP.NET Core?

	What's new in EF Core?





            

            
        
    
        

                            
                    Thinking in components

                
            
            
                
Building web applications using Vue or any other JavaScript SPA framework revolves around the concept of breaking the UI down into the smallest possible chunks of functionality. These chunks are referred to as components, and can be likened to Razor view components, tag helpers, and partial views in ASP.NET Core MVC. However, in most SPAs, you'll end up breaking the UI down into far more pieces than you would in a traditional MVC application.



            

            
        
    
        

                            
                    What is a component?

                
            
            
                
We can think of components as the building blocks of a UI. Each one is a self-contained piece of functionality, usually combined with a host of other components in a tree-like structure to form the UI of the entire web application. These components are also often reusable, and can be simply dropped into any part of the application where required.

A component in Vue is made up of two fundamental parts: presentation and behavior. The presentation part is simply the HTML template that is used to represent the data we are trying to display in the UI. The behavior part is a JavaScript object containing only the data relevant to that specific component, and any JavaScript functions necessary to manipulate that data and interact with the browser. This interaction includes handling the events raised by the browser, as well as refreshing certain portions of the UI depending on how the data has actually changed. Vue is smart enough to only refresh the parts of the UI that need to be, and doesn't bother refreshing the parts where the data hasn't changed.

In many SPA frameworks, this results in a single component being split into at least two, potentially three, separate physical files; a HTML file for the template; a JavaScript file for the data and behavioral functions; and an optional CSS file for styling the presentation of the component. In Vue, we have the concept of a single file component. We can use a custom file extension that allows us to combine these three aspects into a single file that contains three root elements: template, script, and style. In the following code snippet, we can see an example of a single file component:

<template>
  <div class="product">
    {{ name }}
  </div>
</template>


<script>
export default {
  name: 'product',
  data () {
    return {
      name: 'Hands on ASP.NET Core and Vue.js'
    }
  }
}
</script>

<style>
.product {
  font-size: 12px;
  font-weight: bold;
  color: teal;
}
</style>

The presentation part of this component, that is, the template and style sections, are incredibly simple. All we do is render a standard div element with a product class, and set the font size, weight, and color of that specific class using CSS. Inside the div element, we're using Vue's standard handlebar syntax to dynamically render a name variable. This variable is declared within the behavior part of the component, which again means the script section. Standard component data properties are declared inside a plain JavaScript object, which must be returned from a function named data. In this case, we return a simple object with a single name property, initialized with the Hands on ASP.NET Core and Vue.js value. This will subsequently be the text rendered inside the div element of template.

Each component should adhere to the SOLID principles of software design, and as such should only have a single responsibility. As soon as any single component starts to become overly complicated and difficult to see at a glance what its purpose is, it's probably time to refactor and extract a new component. Components are more often than not used in parent-child relationships, and Vue provides mechanisms for allowing related components to communicate with one another. Parents can pass data down into their children, and children can notify their parents of changes to their data. These parent-child relationships are the branches of our component tree, and there are many different ways that we could choose to break a UI down into this structure.



            

            
        
    
        

                            
                    UI composition

                
            
            
                
Let's look at an example that most web developers will be familiar with. Imagine a web page with the Holy Grail layout—that is Header, Footer, left and right sidebars, and Main Content in the middle. When architecting this layout with components, the obvious composition is to start by creating a component for each major section of this layout:



Holy Grail web layout

This is a good start, and in a typical MVC application, we might have done something similar using layout and partial views. However, we already know that a component is the smallest possible chunk of functionality that forms part of the UI. We need to break things down further, and be far more granular with our component boundaries. How we do this will obviously be highly dependent on the type of content we actually have contained within these major page sections. Let's expand on the previous layout with some standard UI features we'd expect in a typical e-commerce product listing page.





The header section would likely contain some kind of branding or Logo, along with a Navigation menu of some sorts and potentially a Search bar. The left sidebar is a common place to find any secondary navigation menus and some Filters to control which products are visible. The main content section will contain our Product List, along with some UI elements above to control the display order and maybe even switch between a grid and list view; there would also usually be a standard Pagination control at the bottom of the page. Finally, the right sidebar can hold a widget that displays a summary of the user's shopping cart contents, a widget to display a set of featured or most popular products, and a newsletter signup form. The following diagram shows how we could start composing this UI into a component tree: 



Holy Grail layout in components

We could—and probably would—still break this down further as we were actually building these components; it's almost impossible to get things right the first time round. However, this is the beauty of component-based architectures. There is no right or wrong way of composing a UI; we simply try it one way, and if it doesn't work, we refactor our component tree until we find a way that does work!





            

            
        
    
        

                            
                    Introduction to Vue

                
            
            
                
Before we go much further, we really need to understand the basics of Vue, and how we go about using it to define and display our application's data on a web page.



            

            
        
    
        

                            
                    The Vue instance

                
            
            
                
Every Vue application must have at least one root Vue instance, which is created when we pass an options object into the new Vue() constructor. There are a number of properties that we can define on this object, many of which are optional. These properties describe what data the instance has access to, and what kind of actions and manipulations it can do with that data.



            

            
        
    
        

                            
                    Attaching to the DOM

                
            
            
                
Root Vue instances are attached directly to the DOM using the standard CSS selector syntax. In the following example, we specify an el property of #app on the options object, which instructs the instance to look for an element with an ID of app and attach to it:

var app = new Vue({
  el: '#app'
})

This forms a relationship between the Vue instance and a specific portion of the DOM, meaning we can start to display our dynamic data anywhere inside the specified element. However, if we tried to display our data outside of it, it wouldn't work as Vue is not managing the DOM at that level.



            

            
        
    
        

                            
                    Defining data properties

                
            
            
                
In order to render data into the DOM, we first need to define the data we want to display. Every Vue instance can define a data object to hold as many data properties as we wish:

var app = new Vue({
  el: '#app',
  data: {
    message: 'Hello World'
  }
})



            

            
        
    
        

                            
                    Rendering data into the DOM using expressions

                
            
            
                
To render our dynamic data properties into the DOM, Vue uses a very simple HTML template syntax which is inspired by the very popular handlebars templating library. This is why we refer to it as the handlebar syntax, which uses double curly braces, or mustaches, to render data within HTML elements:

<div id="app">
  {{ message }}
</div>

var app = new Vue({
  el: '#app',
  data: {
    message: 'Hello World'
  }
})

Anything placed within a pair of double curly braces is treated as an expression, which means it will be interpreted using JavaScript. As such, we can reference the properties we define in the data object as we've done earlier, but can also make use of any standard JavaScript concept. As an example, we could easily make use of the Date object for rendering the current timestamp:

<div id="app">
  {{ message }}
  <p>
    The current date is: {{ new Date() }}
  </p>
</div>

We can even use logical operators to perform math-based operations or concatenate strings:

<div id="app">
  {{ message }}
  <p>
    {{ currentDate + ': ' + new Date() }}
  </p>
</div>

var app = new Vue({
  el: '#app',
  data: {
    message: 'Hello World',
    currentDate: 'The current date is'
  }
})

Expressions allow us to perform any kind of operation on the data properties defined on the Vue instance, as well as built-in JavaScript objects and functions.



            

            
        
    
        

                            
                    Building component trees

                
            
            
                
If you are only interested in plugging Vue into a handful of pages in a traditional MVC web application, you would define as many root Vue instances as required, attaching each one to a different DOM element. However, when building a full SPA with Vue, you would instead define a single root Vue instance with a nested tree of components underneath it. This single root Vue instance would then be responsible for attaching the entire application to a single DOM element.

We've already discussed what components are at a very high level, but what exactly is a component within the context of a Vue SPA? The answer is simply another Vue instance, albeit this time not a root Vue instance. There are a few subtle differences between a root Vue instance and a non-root Vue instance—most notably that only the root Vue instances define el attributes. This is because nested Vue instances, or components in a component tree, are simply rendered within their parent root Vue instances template. They do not need to be told where to attach themselves.

The other main difference between a root Vue instance and a component Vue instance is that the latter must define their data property as a function rather than an object. We've already seen an example of this when we first looked at the basic structure of a Vue component, but to reiterate, it looked as follows:

<template>
  <div class="product">
    {{ name }}
  </div>
</template>


<script>
export default {
  name: 'product',
  data () {
    return {
      name: 'Hands on ASP.NET Core and Vue.js'
    }
  }
}
</script>

<style>
.product {
  font-size: 12px;
  font-weight: bold;
  color: teal;
}
</style>

Notice that the data property is a function that returns an object this time. This is because of the fact that every Vue component is a Vue instance. If we use a plain data object rather than a function returning an object, Vue cannot determine which component templates need to be refreshed when that property changes. This is a big issue when we render the same component multiple times when looping over lists of data, and then try and update a single list item's data property.



            

            
        
    
        

                            
                    Reactivity

                
            
            
                
Now that we've talked about the Vue instance, it's worth talking about reactivity. One of Vue's core concepts is its reactivity system, which is also one of the main differences between building applications with Vue and sticking with jQuery or even plain old JavaScript. With jQuery or plain JavaScript, when a piece of data needs to change, we have to manually ensure that any DOM element which references that data is updated to display its new value. How big a job this is depends entirely on how big the application is, and how well-written it is. However, it's an exceptionally error-prone way of working, regardless of those factors.

In Vue, we bind the DOM to data properties defined in JavaScript, and then when those data properties change, the DOM is automatically updated for us by the reactivity system. The application quite literally becomes reactive to data changes, so it really doesn't matter how big the application is since every DOM element that displays a specific piece of data will automatically refresh when that value changes—no more manual DOM updates!



            

            
        
    
        

                            
                    Component behavior

                
            
            
                
We've now seen how to define a Vue component, as well as how to declare data properties and render them into the DOM using component templates. However, this is just scratching the surface of what we can do with Vue components. We've already discussed how Vue components have two main aspects to them: presentation and behavior. Let's start to look at what else we can do with the behavior side of a component, starting by expanding on the data function and talking about state.





            

            
        
    
        

                            
                    State

                
            
            
                
When talking about the state of an application, what do we actually mean? As soon as we introduce complex client-side logic to a web application, we also introduce multiple meanings of the word state, or rather, we introduce an additional type of state to our application. State can mean different things depending on the type of state we are interested in.

Most backend .NET developers will probably understand state to be based on a snapshot of the applications database at any point in time. In terms of our e-commerce example from earlier, this would include the current list of products and categories that make up our catalog; a list of users or customers who have registered for an account; and a list of orders and associated order items. This form of state is based on the domain of the application, and can be extended to include things that don't necessarily persist into the database, such as authentication, validation, and business rules that control how the application behaves.

The type of state that we care about at the component level is known as UI state. Generally speaking, UI state and domain state are separate things, but it isn't impossible for the two to cross over. For example, keeping track of the current user isn't necessarily a UI concern, but most SPAs will use some form of JWT authentication where the user's tokens, and as such their authentication state, will be tracked by the SPA. Another example is where we display paginated lists of data in an SPA—keeping track of the currently displayed list items is a UI concern, but we are still displaying a subset of the database-persisted items that belong to the domain of the application.

Other examples of UI state include keeping track of the active menu item in a navigation component; controlling the visibility of a modal window or custom drop-down menu; keeping track of which panels are open/closed in an accordion; and showing and hiding loading spinners during AJAX operations. These are fairly simple examples, and there are a lot more complex things that we can do with client-side state such as transitions and animations, but it's enough to demonstrate what we are talking about for now.

Each of our components are only responsible for their own subset of the application UI state. For example, a component that contains the filters that we've applied to a product list is only concerned with the selected values of those filter controls. It isn't—and shouldn't be—concerned with which user is currently logged in, or how many items the user has added to their shopping cart. This is all part of adhering to the single responsibility principle, which makes our components much easier to debug and maintain.



Sooner or later, we're going to come across a situation where a single component is in violation of the SRP, and we want to break that component down into a parent-child relationship instead. A common pattern is where we have a list component as a parent that contains a collection of list-item components as its children. The original component was probably already fetching the data it displays, and it makes sense to leave that responsibility up to the new parent list component; after all, the only alternative is to have each list-item component fetch its own data, which would result in multiple trips to the server instead of just one. 



            

            
        
    
        

                            
                    Props

                
            
            
                
We already know that components are self-contained, so how do the children get access to the data they need to display if the parent owns and controls it? The simple answer to that question is props. Props are a means of parent components passing data down into their children. The child component must explicitly declare the names of the props it expects to receive, and then these props can be referenced in much the same way that we do for any other piece of data that the component owns.

The following code demonstrates how we declare and reference a prop within a child component:

<template>
  <div class="product">
    {{ name }}
  </div>
</template>

<script>
export default {
  name: 'product',
  props: ['name']
}
</script>

We can render this child component from within its parent component template as follows:

<template>
  <div class="product">
    <child-component name="Hands on Vue.js and ASP.NET Core" />
  </div>
</template>

<script>
import ChildComponent from './ChildComponent.vue'
export default {
  name: 'parent',
  components: {
    ChildComponent
  }
}
</script>

At this stage, it is important to understand that this method of sharing data between components is strictly limited to one-way. It is impossible to send data back up the chain from a child to a parent using props. We'll look at how to communicate in the opposite direction later in this chapter.

The final point to mention about props is that Vue provides a means of validating the props being passed to a component. We can perform basic type checking; control whether props are required or optional; configure default values in the event that a prop is not provided; and even write custom validator functions in much the same way as we would with client-side validation libraries. The following code snippet shows an example of some of these validation rules and how we describe them in the component definition:

<script>
export default {
  name: 'validation',
  props: {
    name: {
      type: String,
      required: true
    },
    description: {
      type: String,
      required: true
    },
    price: {
      type: Number,
      required: true
    }
  }
}
</script>







            

            
        
    
        

                            
                    Methods

                
            
            
                
If the data we are displaying within our components never changes, it's probably a sign that we really don't need to be using an SPA framework such as Vue. We know that the data in a component is used for things such as showing and hiding modal windows, so how do we actually change the data so that the UI can become reactive? Vue components can declare methods in order to manipulate their data. These methods are standard JavaScript functions, and automatically have their function context (that is, the value of this) bound to the component instance so that they can access its data, props, and computed properties. The following code shows how we can increment a simple counter using a method on a Vue component. We can trigger this method by calling it from a UI element event handler, which we'll look at later in this chapter:

<script>
export default {
  name: 'methods',
  data () {
    return {
      counter: 1
    }
  },
  methods: {
    increment () {
      this.counter++
    }
  }
}
</script>



            

            
        
    
        

                            
                    Computed properties

                
            
            
                
As our applications grow in complexity, the chances are that sooner or later we'll need to perform some logic on one or more of our component data items and display it in a template. As a simple example, we may have data properties for a person's first and last name, but we are regularly required to concatenate them and display their full name. We could just use expressions inside the template as follows:

<template>
  <div>
    {{ firstName + ' ' + lastName }}
  </div>
</template>

<script>
export default {
  name: 'expressions',
  data () {
    return {
      firstName: 'Stu',
      lastName: 'Ratcliffe'
    }
  }
}
</script>

However, if we've duplicated this expression in multiple places throughout the template, and we then decide to change the way we display the person's full name, we have multiple places to find and update it. Even in a fairly small and simple example such as this one, this doesn't sound like much fun, and certainly isn't very maintainable.

Alternatively; we could use a computed property to achieve the same result. If you've ever used a computed column in SQL Server, then the concept will be familiar to you, and computed properties in Vue components behave in much the same way. In the following code snippet, we can see how we would declare a fullName computed property in our component declaration, and how we then render the value of that property into a template:

<template>
  <div>
    {{ fullName }}
  </div>
</template>

<script>
export default {
  name: 'computed-properties',
  data () {
    return {
      firstName: 'Stu',
      lastName: 'Ratcliffe'
    }
  },
  computed: {
    fullName () {
      return `${this.firstName} ${this.lastName}`
    }
  }
}
</script>



Although they are referred to and referenced in the same way as standard data properties, they are actually functions. As with the component data object and methods, if Vue detects that the returned value of a computed property has changed, it will automatically refresh the UI to reflect those changes.



            

            
        
    
        

                            
                    Watchers

                
            
            
                
Watch properties are similar in functionality to computed properties, and in most cases it is actually unnecessary to use one. However, there is a limitation in that computed properties are synchronous functions and always return a value that we can bind to. This makes them impossible to use alongside asynchronous operations such as AJAX calls. So, what should we do if we want to trigger an AJAX call to our API server and react to the data that is returned?

Say we wanted to automatically display search results as a user enters their search term into a text input. We could implement a simple event listener on the input and create a method that is triggered on the keyup event, which performs an AJAX request with its current value. This would work absolutely fine, and you may never need any more control than this. However, this piece of functionality is completely coupled with the text input, and as such our component will not react and refresh the UI if we change the data value of the input directly.

Watch properties are a solution to this problem, as they provide a far more generic way of reacting to data changes. In the following example, we are performing an AJAX request that queries an API to perform some sort of search. We'll discuss what v-model, v-show, and v-for mean shortly, but for now, just know that the text input has its value bound to the searchValue property, and we display each search result in the array as a list item element:

<template>
  <div>
    <h1>Watchers Example</h1>
    <input v-model="searchValue" />
    <span v-show="loading">Loading...</span>
    <ul>
      <li v-for="result in searchResults">{{ result }}</li>
    </ul>
  </div>
</template>

<script>
export default {
  name: 'watchers',
  data () {
    return {
      searchValue: '',
      searchResults: [],
      loading: false
    }
  },
  watch: {
    searchValue (newValue) {
      let vm = this
      this.loading = true

      setTimeout(function () { 
        vm.searchResults.push('some', 'search', 'results')
        vm.loading = false
      }, 500)
    }
  }
}
</script>

Note how we also have to declare a data property of the same name. The watch declaration instructs the component to quite literally watch the data property, and run the associated function each time it changes. The current value of the data property is passed to the function so that we can use it in any way that we please.

We also made use of this function to update a loading property to instruct the component that the AJAX call is in progress; this property can now be used to show a loading spinner in the UI each time the AJAX call is triggered. We could even extend this function to limit how often the AJAX call can take place by using a debounce or throttle function. None of this is possible with a computed property, and by using a watch property, it doesn't matter whether we update the data through a UI control or manually in another component method!



            

            
        
    
        

                            
                    Lifecycle hooks

                
            
            
                
Every Vue component goes through a number of steps to initialize it when it's created. Among other things, these steps are responsible for compiling and rendering the HTML template, setting up the component's data so it becomes reactive, and mounting the component into the DOM. In order to hook into this process, we're given a number of lifecycle hooks that we can use to run our own application-specific initialization code at each stage.





These lifecycle hooks are as follows, and named appropriately enough to make themselves fairly self-explanatory:


	beforeCreate

	created

	beforeMount

	mounted

	beforeUpdate

	updated

	beforeDestroy

	destroyed



beforeUpdate and updated run in a continuous loop for the duration of the component's lifetime. Every time Vue detects a data change within the component, these steps are run before and after the virtual DOM is re-rendered.

So, how do we actually make use of these function hooks? The following code shows an example of how we declare the hooks we wish to use within a component definition:

<script>
export default {
  name: 'lifecycle-hooks',
  beforeCreate () {
    console.log('before create')
  },
  created () {
    console.log('created')
  },
  beforeMount () {
    console.log('before mount')
  },
  mounted () {
    console.log('mounted')
  },
  beforeUpdate () {
    console.log('before update')
  },
  updated () {
    console.log('updated')
  },
  beforeDestroy () {
    console.log('before destroy')
  },
  destroyed () {
    console.log('destroyed')
  }
}
</script>

We simply add a root-level function with its key matching the name of the lifecycle hook we want to use. This is all very well and good, but if you've never used an SPA framework such as Vue before, you're probably wondering why we'd ever want to bother doing this. There are many reasons to use lifecycle hooks, the most common of which is probably to fetch the data the component needs from an API somewhere. A good place to do this is in the created hook because we don't need access to the DOM, so there is no need to wait until the mounted hook is run later. The other reason to use created instead of mounted is because created is the only hook that is run on both client- and server-rendered versions of the component. We'll look at server-side rendering in one of the final chapters in this book!

A few other examples include triggering animations as soon as the page is displayed, and dirty checking a form to give the user a chance to complete it before navigating away. We would need to use the mounted and beforeDestroy hooks for these actions, respectively.

So far, we've been focusing on the Vue instances and the different ways they help us manage the data that our components are responsible for, but this is only half of the story. We're yet to see how Vue can help us actually display that data. Let's start focusing on the template section of our components!



            

            
        
    
        

                            
                    Component presentation

                
            
            
                
We've now seen how a component can work with and manipulate the data of an application, so let's move on to look at how to actually display that data in the template section of our components.



            

            
        
    
        

                            
                    Directives

                
            
            
                
Out of the box, Vue provides a number of directives that help us display our data. A directive is a special token that we attach to the HTML element markup in order to instruct Vue to do something special with the DOM element that it renders. Let's look at a simple example to make this a little easier to understand:

<template>
  <input v-bind:value="message" />
</template>

<script>
export default {
  name: 'data-binding',
  data () {
    return {
      message: 'Hands on Vue.js and ASP.NET Core'
    }
  }
}
</script>

Here, we use the v-bind directive to bind the value of a standard HTML input element to the message property of the component's data object. In an MVC application, we can do something similar with Razor syntax to bind DOM elements to properties on a view model. We can also use Razor to do things like loop over a list and render the same output for each item, and use conditional rendering and control flow to render different groups of elements depending on runtime model conditions.

The default directives that Vue provides can do all if these things and more, all while using a much cleaner and easier to read syntax!



            

            
        
    
        

                            
                    Attribute binding with v-bind

                
            
            
                
We've already seen a simple example of v-bind, but there are many other uses for it. We can use v-bind to turn any standard HTML attribute into a reactive version that we can change the underlying data value of to cause the UI to refresh. For example, we can create a very basic image carousel by using v-bind on the src attribute of an HTML image tag, and then rotate through an array of data values to cause the image to refresh:

<template>
  <img v-bind:src="imageSrc" alt="image" />
</template>

<script>
export default {
  name: 'v-bind',
  data () {
    return {
      imageSrc: '',
      images: [
        'path/to/image/1.jpg',
        'path/to/image/2.jpg',
        'path/to/image/3.jpg'
      ]
    }
  },
  mounted () {
    let vm = this
    let count = 0

    setInterval(function() {
      vm.imageSrc = vm.images[count++]
      if (count == vm.images.length)
        count = 0
    }, 1500)
  }
}
</script>

Notice how we're using the mounted lifecycle hook that we talked about earlier, which is a perfect example of triggering a UI transition/animation as the component is rendered and displayed in the DOM. 

One of the most common usages that we'll see throughout the rest of this book is class bindings to change how an element is styled reactively. We can conditionally add or remove classes based on the component's state, and change that state in response to user interactions such as button clicks. Until now, we've been using the full v-bind:attr syntax, where the section after the : is the specific HTML attribute you wish to data bind. However, Vue also provides a shorthand syntax for a number of its directives. In the case of v-bind, we can simply omit the v-bind part and use :attr instead:

<template>
  <div :class="{ 'blue': isBlue }"></div>
</template>

<script>
export default {
  name: 'v-bind',
  computed: {
    isBlue () {
      return Math.random(0, 1) > 0.5
    }
  }
}
</script>

<style>
div {
  background: red;
}

div.blue {
  background: blue;
}
</style>

Notice how we shortened the directives syntax to :class rather than v-bind:class. This is a very simple example that changes the color of a div element. However, we could use the same techniques to add colored borders and other indicators to show that a piece of the UI has been selected by the user, or that a form input element contains an error after validation.



            

            
        
    
        

                            
                    Conditional display with v-show

                
            
            
                
Rich UIs usually require us to conditionally show and hide elements based on variables and user interactions. Vue gives us a couple of ways of achieving this with the v-show and v-if directives. We'll talk more about v-if in the next section, but ultimately, both options can be used for controlling the visibility of an element based on the component's state:

<template>
  <div v-show="show">
    v-show example
  </div>
</template>

In the preceding example, we're using v-show to control the visibility of a div element based on a simple Boolean property. This property is toggled by a simple method which is invoked by a button click.



            

            
        
    
        

                            
                    Control flow with v-if and v-else

                
            
            
                
If...else statements will need no introduction, as we often use them in both our backend C# code and our frontend Razor views. Usage in Vue is no different; we just use v-if and v-else in place of the Razor syntax:

<template>
  <div v-if="show">
    v-if example
  </div>
  <div v-else>
    v-else example
  </div>
</template>



It is also possible to control multiple elements at once with a single v-if statement to prevent duplication. Once rendered, the following template tag will not be included, as it acts as an invisible wrapper:

<template>
  <div>
    <template v-if="show">
      <div class="first"></div>
      <div class="second"></div>
      <div class="third"></div>
    </template>
  </div>
</template>

As of version 2.1.0 of Vue, a v-else-if directive has also been added, and it behaves exactly as you'd expect:

<template>
  <div>
    <div v-if="show">
      v-if example
    </div>
    <div v-else-if="show2">
      v-else-if example
    </div>
    <div v-else>
      v-else example
    </div>
  </div>
</template>

As with a normal if...else statement, it must follow a v-if directive, and similarly the v-else statement must follow either a v-if or v-else-if statement.

There's nothing stopping us from using a v-if directive by itself, without any associated v-else or v-else-if directives, in which case it has a very similar behavior to v-show. At this point, you're probably wondering why we need both if they do the same thing. There is one very big difference between v-if and v-show, and it's important to understand how that difference should influence the decision on which to use in a given scenario.

 An element with a v-show directive attached is always rendered into the DOM, and visibility is controlled via the CSS display property. On the other hand, elements controlled by a v-if directive are only rendered into the DOM if the conditional is truthy. This means that visibility is controlled by removing the element from the DOM entirely.



So, which one do we use and why? Generally speaking, v-show is more appropriate for use cases where we know the conditional is going to change frequently. This is because the overhead of toggling the element is much lower, as we have taken that performance hit by always rendering the element, regardless of the conditional. If the condition is unlikely to change at runtime, then we would prefer v-if, as there is a chance that the elements won't ever be rendered, saving us time upfront.



            

            
        
    
        

                            
                    Rendering lists with v-for

                
            
            
                
Rendering lists of items is a very common requirement of most web applications, so Vue has us covered on this one with the v-for directive. Again, the syntax is very similar to Razor, and we can assign an alias to the current item in the loop. We can then reference the alias to give us access to any or all of its properties:

<template>
  <div>
    <div v-for="item in items" :key="item">
      {{ item }}
    </div>
  </div>
</template>

It is also possible to access the index of the item within the array by using an optional second argument:

<template>
  <div>
    <div v-for="(item, index) in items" :key="item">
      {{ index }} - {{ item }}
    </div>
  </div>
</template>

Although we've been using the standard syntax—for example, item in items—it is also possible to use on rather than in. This is closer to the standard JavaScript syntax, so feel free to use this version if you feel more comfortable with it.



            

            
        
    
        

                            
                    Event handling with v-on

                
            
            
                
Vue gives us a really easy way to attach event handlers to elements using the v-on directive. With standard HTML elements, we can listen for any native DOM event:

<template>
  <div>
    <button v-on:click="clickHandler()">Click me!</button>
    <form v-on:submit="submitHandler()">
      <input type="text" />
    </form>
  </div>
</template>

Here, we are listening for a native click event on a standard HTML button, and invoking the clickHandler method each time it is clicked. We are also listening for the form's submit event to be fired, and intercepting it with the submitHandler method. You've probably noticed that we already saw some button click examples earlier when looking at some of the other directives in Vue. However, we didn't use the v-on syntax like we did here, and instead we used the @ shorthand notation. Here's the same example again using @click and @submit instead:

<template>
  <div>
    <button @click="clickHandler()">Click me!</button>
    <form @submit="submitHandler()">
      <input type="text" />
    </form>
  </div>
</template>

When writing event handler functions in jQuery, we often find ourselves needing to prevent the default event behavior or stopping the event from propagating up through the DOM. In order to do this, we would normally receive the native DOM event as an argument to the event handler function. This is also possible with Vue, as the native event is passed to the handling function, by default, as the only argument:

<template>
  <div>
    <button @click="clickHandler">Click me!</button>
  </div>
</template>
<script>
export default {
  name: 'events',
  methods: {
    clickHandler (event) {
      event.preventDefault()
      event.stopPropagation()
    }
  }
}
</script>

If you've written a lot of jQuery in the past, then this will feel right at home for you. However, it's not the only way to achieve the same result, and Vue gives us a much nicer way through the use of modifiers:

<template>
  <div>
    <button @click.prevent.stop="clickHandler">Click me!</button>
  </div>
</template>

It should be fairly self-explanatory as to what's happening here, but adding the .stop modifier is a shorthand way of calling event.stopPropagation(), and adding the .prevent modifier is a shorthand way of calling event.preventDefault(). There are a number of other modifiers available to us, including but not limited to the following:


	.native: This is used for listening to the native events on the component's root element

	.{keyCode}: This is used for listening to specific keyboard key presses, for example, @keyup.13

	.{keyAlias}: This is also used for listening to specific keyboard key presses, for example, @keyup.enter

	.left, .middle, or .right: This is used for listening to specific mouse button clicks



Notice how we also chained the prevent and stop modifiers in the preceding example. This is perfectly valid in Vue.

Event handling in Vue is incredibly flexible and powerful. We can attach as many v-on directives as we wish, but we can also attach multiple handlers using a single directive by making use of the object syntax:

<template>
  <div v-on="{ click: clickHandler, mouseover: hoverHandler }"></div>
</template>



Here, we are listening for both a click and hover event on a single div element. We can add as many properties to this object as we wish, depending on how many events we need to listen for.



            

            
        
    
        

                            
                    Form input binding with v-model

                
            
            
                
 When rendering the form input fields, it might seem obvious to make use of the v-bind directive that we've already looked at. We've already seen that binding an input element's value property can be done as follows:

<template>
  <input type="text" :value="value" />
</template>

Upon rendering of the component, you'll find that the textbox is displayed seemingly correctly with the data property prefilled. However, if you tried to change the value of the input by typing into the box, nothing would happen. This is because v-bind is a one-way binding. It is not possible to update the backing property using v-bind, and as such, the input will always display the initial value unless we change that value programmatically via some kind of component method. Following on from the preceding example, this would look like the following:

<template>
  <input type="text" :value="value" @input="onInputChange" />
</template>

<script>
export default {
  name: "form-input-binding",
  data() {
    return {
      value: "Some value"
    };
  },
  methods: {
    onInputChange(event) {
      this.value = event.target.value;
    }
  }
}
</script>

This is quite a lot of code for something as common, and simple, as binding a text input to a data property. Luckily for us, Vue has a much nicer way to create a two-way binding, and this is by using the v-model directive. Under the hood, it does a very similar job to what we've done earlier, but helps us keep our code much leaner and focused on more complicated functionality. It can also be used on all form input elements and text area elements, and automatically uses the correct way of updating the elements' values based on their types:

<template>
  <input type="text" v-model="value" />
</template>

By using v-model rather than the combination of v-on and v-bind, we completely negate the need to create a component method just to update the data property. The property is updated automatically for us by the v-model directive. As with the v-on directive, there are some modifiers that we can use to help us out in certain circumstances. These are as follows:


	.lazy: This is used to sync the input and data properties after a change event rather than an input event

	.number: This is used to automatically typecast the input value as a number rather than a string

	.trim: This is used to automatically trim the leading and trailing whitespace from the input value





            

            
        
    
        

                            
                    Parent-child component communication

                
            
            
                
Earlier in this chapter, we looked at composing parent-child component relationships, and without explicitly saying so, we also covered the basics of how two components in such a relationship can communicate with one another.



Firstly, for a parent component to pass data down to its children, props can be used. However, this is only suitable for a one-way flow of data from parent to child. If we need to send data in the opposite direction, that is, from child to parent, we must use event handling using the v-on directive that we saw earlier. More specifically, we fire events from the child component, and instruct the parent component to listen for those events using the v-on directive. Vue is smart enough to know that we are listening to an event on a custom HTML element, and as such, it is capable of listening for custom events as well as native DOM events:

<template>
  <person @name-changed="handleNameChange" />
</template>

In this example, we render a custom person element and listen for a custom name-changed event. In order to trigger this handler, the child component must manually emit the event:

<script>
export default {
  name: 'person',
  data () {
    return {
      name: 'Stu Ratcliffe'
    }
  },
  methods: {
    save () {
      this.$emit('name-changed', this.name)
    }
  }
}
</script>

This completes our overview of Vue and the main features that we'll be using throughout the rest of this book. Let's move on and take a whistle-stop tour of ASP.NET Core. Again, if you're already familiar with ASP.NET Core or, more specifically, how it differs from previous versions of ASP.NET, you can skip straight ahead to Chapter 2, Setting up the Development Environment, where we'll get stuck straight into setting up our development environment.
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ASP.NET Core is a complete rewrite of the ASP.NET framework, rather than a new version built on top of the existing one. It is much smaller and more modular, and is the first version of ASP.NET to have official cross-platform support. Covering everything that has changed in ASP.NET Core would require a whole book in itself, so we'll focus on the main parts that we need to know a little bit about to get us started.



            

            
        
    
        

                            
                    Middleware pipeline

                
            
            
                
ASP.NET Core apps are built on the principle of a middleware pipeline. But what exactly do we mean by this? Web applications are all about HTTP requests and responses; a middleware pipeline is simply a set of instructions for how the application should handle each HTTP request.

Ultimately, an ASP.NET Core middleware is just a function which is invoked as a result of a HTTP request. If we need multiple middleware functions, they can be chained together in a specific order to form a pipeline to process the request. After each function finishes processing, they may decide that the request should be terminated. In this instance, it sends a response back to the previous middleware, which in turn passes it back to the middleware before that, and so on until it eventually ends up back with the client that started the request. Alternatively, if everything is successful during processing, it can simply pass the request on to the next piece of middleware defined in the chain. Each middleware can essentially perform some kind of custom logic before the request, after the request, or both. As an example, you could easily create a request timing middleware that records a timestamp before and after every request, so that the total processing time of each HTTP request can be logged somewhere.



The following diagram shows how this works in an ASP.NET Core web application:









ASP.NET Core provides a number of middleware components for us to optionally make use of, and we'll see how we go about registering these with our application in the next section. The only other thing to note is that the order that we register our middleware in is extremely important. If one middleware depends on another one having processed the request before it receives it, we need to make sure that the dependent middleware is configured after the middleware it depends upon. Otherwise, our requests are likely to fail, or at least display some very strange results depending on what the middleware are designed to do.

Later in this book, we'll look at how we can build our own custom middleware and register them with the pipeline.
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All ASP.NET Core applications must have a Startup.cs file that contains a class named Startup. There are two methods we need to be aware of, and these are Configure and ConfigureServices.

Configure is a required method that is used to, as the name suggests, configure the application, specifically by setting up the request pipeline, including any optional middleware that we may need. The following sample shows how we would configure a simple ASP.NET application that uses the StaticFiles, Authentication, RequestLocalization, and MVC middleware:

public void Configure(IApplicationBuilder app, IHostingEnvironment env)
{
    app.UseStaticFiles();
    app.UseAuthentication();
    app.UseRequestLocalization();
    app.UseMvc(routes =>
    {
        routes.MapRoute(
            name: "default",
            template: "{controller=Home}/{action=Index}/{id?}");
    });
}



ConfigureServices is optional, although I've yet to find an application that doesn't implement it. It is used to configure the application's services and register them with the built-in dependency injection (DI) container. Most non-trivial applications will need to configure services such as Entity Framework (EF), ASP.NET Identity, RequestLocalization, and MVC. The following code shows a sample configuration of these services:

public void ConfigureServices(IServiceCollection services)
{
    services.AddDbContext<ApplicationDbContext>(options =>
        options.UseNpgsql(Configuration["ConnectionString"]));

    services.AddIdentity<ApplicationUser, IdentityRole>()
        .AddEntityFrameworkStores<ApplicationDbContext>()
        .AddDefaultTokenProviders();

    services.Configure<RequestLocalizationOptions>(options =>
    {
        options.DefaultRequestCulture = new RequestCulture("en-GB");
    });

    services.AddMvc();
}

You'll probably spend a fair bit of time in this class, tweaking configurations and such, so let's look into these two sections in a little more detail.
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ASP.NET Core has been built from the ground up with DI in mind, and in fact DI is now a pattern that is strongly encouraged for use in every application. As such, it is no longer required to use an external library for DI, as there is a simple built-in container included out of the box. On top of this, the vast majority of official supporting libraries are registered as DI services when we install them, such as EF and ASP.NET Identity. That being said, the built-in container is fairly limited in functionality, and for more advanced requirements, Microsoft is still recommending that we bring in a more fully-featured container instead.





DI is not a technique that all ASP.NET developers will be familiar with if they've only ever built fairly simple applications. As it's a core technique used in ASP.NET Core apps, if you aren't particularly comfortable with it, then I strongly recommend you go and read up on it. The Microsoft documentation for ASP.NET Core is a great place to start! We've already seen how to configure some of the built-in framework services using the extension methods provided by each package, but how do we register our own services? The answer is via a set of extension methods that provide a way of registering dependencies with different lifetimes:

services.AddTransient<ICartService, CartService>();

The services.AddSingleton() extension method is fairly self-explanatory, and is used for registering services that have a single instance which is shared by all dependent classes. The other two are slightly less obvious: services.AddScoped() is used for registering dependencies that are scoped to the lifetime of a request, that is, they are created once per request and each dependent class receives the same copy until the request terminates; services.AddTransient() is probably the most common, and simply means that each service is instantiated every time it is requested.

This is pretty much the limit of what we can do with the built-in container, and as previously mentioned, if you need any more complicated features, such as property injection and/or convention-based registrations, you'll need to look at a more complete container such as StructureMap.
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These days, it is rare to see an ASP.NET application that doesn't make use of some kind of ORM, and even rarer to see one that uses anything other than EF. There are certainly other options, such as the much lighter Dapper and Marten, a library that takes the JSONB capabilities of PostgreSQL and uses them to turn it into a full-featured NoSQL document store. However, SQL Server is where most .NET developers' comfort lies, so we'll stick with what we know for the examples in this book.



            

            
        
    
        

                            
                    Configuring relationships

                
            
            
                
In older versions of EF, you could get away with leaving it to do its thing without manually intervening with the way it builds out the relationships between tables in the database. It could handle one-to-one, one-to-many, and many-to-many relationships out of the box, meaning that unless you had a super complicated domain model, you didn't need to do much to get a working database.



In EF Core, only one-to-one and one-to-many relationships can be inferred without manual configuration. I don't see this as a huge problem, as it is only a few extra lines of code to tell the fluent model builder how to configure many-to-many relationships:

protected override void OnModelCreating(ModelBuilder builder)
{
    builder.Entity<OrderItem>()
           .HasKey(x => new { x.OrderId, x.ProductId });

    base.OnModelCreating(builder);
}

Notice how we only have to instruct EF what to do with the join table. From these few lines of code, it can now go away and build the database for us without any problems.



            

            
        
    
        

                            
                    Global query filters

                
            
            
                
One of the features that other ORMs had that EF didn't was the concept of global query filters. These queries are a means of telling EF to automatically apply a LINQ statement to every query that's executed against the type of entity in the filter. A common use case for this kind of query is when an application uses the concept of soft deletes. Rather than actually deleting the data, it is marked with a Boolean flag instead.

The following image shows how we can register a global query filter on a DbContext entity to only include records where the IsDeleted flag is set to false:

protected override void OnModelCreating(ModelBuilder builder)
{
    builder.Entity<Order>()
           .HasQueryFilter(x => !x.IsDeleted);

    base.OnModelCreating(builder);
}

We could also use these global filters in multitenant applications, where each tenant should only be able to access the data associated with their tenancy. This is a much better solution than relying on applying these filters manually on every query, which is exceedingly error-prone, as it is too easy to forget.





            

            
        
    
        

                            
                    Compiled queries

                
            
            
                
EF now supports the concept of explicitly compiled queries. These provide a number of benefits, most notably by increasing the query's performance, but also making it easy to run the same query in multiple places within the code.

The idea is pretty simple; if we have a query that is run many times within our application, then we can instruct EF to compile it. It is compiled only once, but we can run it as many times as we like, with different parameters each time. The following code shows an example of how we can define a compiled query and then execute it:

public static class CompiledQueries
{
    public static Func<ApplicationDbContext, int, Order> OrderById =
            EF.CompileQuery((ApplicationDbContext db, int id) =>
                db.Orders
                    .Single(c => c.Id == id));
}
[HttpGet]
public IActionResult CompiledQuery()
{
    var order = CompiledQueries.OrderById(_context, 147);
}



            

            
        
    
        

                            
                    In-memory provider for testing

                
            
            
                
It has always been exceptionally difficult to write tests around the code that was dependent on an EF DbContext. To make testing easier, developers often resorted to implementing different variations of the repository pattern so that the business layer could depend on a repository interface instead. This had the desired effect of making testing easier, but the general concept of a repository pattern over the top of EF was quite simply unnecessary, as the DbContext is already an implementation of both the repository and unit of work patterns.

EF Core has addressed this issue by providing us with an in-memory version that we can use for our tests. It is now a fairly simple task to create an in-memory database and seed it with test data before each test is run. This ensures that the database is in a known state for each test, without the complexity of attempting to mock the DbContext!



The following example shows how we can configure a test DbContext and fill it in with test data:

public static ApplicationDbContext GetDbContext(params object[] seedData)
{
    var connection = new SqliteConnection("DataSource=:memory:");
    connection.Open();

    var options = new DbContextOptionsBuilder<ApplicationDbContext>()
        .UseSqlite(connection)
        .Options;

    var context = new ApplicationDbContext(options);
    context.Database.EnsureCreated();
    if (seedData != null && seedData.Length > 0)
    {
        context.AddRange(seedData);
        context.SaveChanges();
    }
    return context;
}

We can then pass this DbContext to a dependent controller within the scope of our unit tests:

[Fact]
public async Task Test()
{
    using (var context = GetDbContext())
    {
        //arrange
        var controller = new ProductsController(context);

        //act
        var result = await controller.GetProducts();

        //assert
        Assert.NotEmpty(result);
    }
}

The only thing to note when using the in-memory provider is that it isn't a full relational database, and doesn't try to mimic one. I've noticed a few weird things when using it in my applications, and found that using an in-memory SQLite provider to be far more stable and predictable. There is plenty of documentation on both options on Microsoft's own ASP.NET Core documentation pages.







            

            
        
    
        

                            
                    Summary

                
            
            
                
In this chapter, we looked at the basic concepts that we'll need to build an application with Vue, as well as some of the most important changes to ASP.NET Core and EF Core. We also saw how Vue has a very similar syntax to that of Razor, and covers many of the same use cases where Razor and MVC views would be used in a traditional MVC-based application.



            

            
        
    
        

                            
                    Setting Up the Development Environment

                
            
            
                
By this point, you should already be comfortable with the basics of Vue.js and ASP.NET Core, or have read the previous chapter. Either way, we're not going to waste any more time on theory! In my eyes, the best way to learn about a new programming language or a framework is to get stuck in and build something.

Before we can do anything else, we need to install a few things that we'll need to build and run the application, and also a few tools to make our lives easier. In summary, in this chapter, we're going to cover the following:


	Choosing and installing a browser

	Installing frontend tools and dependencies, such as Node and npm

	Evaluating and choosing a frontend package manager

	Installing backend tools and dependencies, such as ASP.NET Core and PostgreSQL

	Choosing an IDE

	Installing productivity tools to make our lives easier





            

            
        
    
        

                            
                    Choosing a web browser

                
            
            
                
When building any web application, it is important to ensure that it is fully tested in all browsers that you need to support. At the very least, this is usually the latest version of all modern browsers. However, during the development phase, you'll most likely use a single browser, so it is important to choose the best one for our needs.



Google Chrome has been my choice of browser for many years now, but, more recently, it has been truly cemented as the best tool for the job (in my opinion) due to a number of extensions that we can install to help us while building the frontend of our application. There will be more on this later!

To install Google Chrome, navigate to the following URL and follow the instructions provided: https://www.google.co.uk/intl/en/chrome/.

As I'll only be using Chrome for the purposes of this book, it is the only browser that I can safely say is supported by the sample application that we're going to build. That being said, Vue is supported by all modern browsers, and we'll also be using Bootstrap for styling, which is also supported by all modern browsers. This is where we really see the benefits of using these kinds of frontend frameworks, as somebody else has already done most of the hard work of ensuring cross-browser compatibility for us.



            

            
        
    
        

                            
                    Installing frontend tools and dependencies

                
            
            
                
For any kind of modern frontend development, we're going to need Node and Node Package Manager (npm) installed. Node itself is a runtime built on top of Chrome's V8 engine, enabling us to run JavaScript on the server side of our applications. So, why do we need it if we're using ASP.NET Core?

Node and npm are both requirements of the tooling used to build and run medium-large scale Vue applications. We'll also be using npm to install a lot of client-side packages that we'll use within the application itself.



            

            
        
    
        

                            
                    Installing Node and npm

                
            
            
                
Head on over to the following URL and download the Node.js installer (https://nodejs.org/en/). The website should be smart enough to detect your OS and provide the right platform installer for you, which in my case is Windows (x64). You have two options to choose from, the LTS version or the Current version. I'll be sticking with the LTS version, which at the time of writing is version 8.9.3.





To test that Node has been installed properly, open up the Command Prompt or PowerShell if you are on Windows, or the Terminal if you are on Mac or Linux, and run the following commands:

PS C:\Users\stuar> node -v
v8.9.3
PS C:\Users\stuar> npm -v
5.5.1

If you receive any output other than the version number you currently have installed, then something has gone wrong. Check out the troubleshooting sections on the Node website, and if all else fails, chances are Google will have the answer!

If all is well so far, we can make sure that we have the latest version of npm installed by running the following command in our Terminal/Command Prompt of choice:

PS C:\Users\stuar> npm install -g npm
C:\Users\stuar\AppData\Roaming\npm\npm -> C:\Users\stuar\AppData\Roaming\npm\node_modules\npm\bin\npm-cli.js
C:\Users\stuar\AppData\Roaming\npm\npx -> C:\Users\stuar\AppData\Roaming\npm\node_modules\npm\bin\npx-cli.js
+ npm@5.6.0
added 27 packages, removed 11 packages and updated 38 packages in 15.399s

Yes, we're using npm to install/update itself, weird! If you're a Windows user building standard ASP.NET MVC applications, then you may have rarely ever needed to leave the comfort of Visual Studio. We're going to be using the command line a lot, so it's time to get used to it!

When installing npm packages, the syntax is as follows:

npm install <package-name>

This will install the package locally, and store it in a node_modules folder, which the tool will create if it doesn't already exist. However, when we updated npm before, we added the -g flag to the command. This installs packages globally on your machine. Global packages are usually ones which offer command-line interfaces, or CLIs. npm is an example of a CLI, as you can see by our previous usage of its install command.





            

            
        
    
        

                            
                    Installing Vue

                
            
            
                
Now, technically there is no installation for Vue. In its simplest form, Vue is a single JavaScript file that we can include in a web page as we would with any other file. However, we're going to be using it to build a fully-fledged SPA. In this instance, there are a lot of moving parts to configure, as we'll be building the application in a very modular fashion, with several libraries involved and a complex code structure involving multiple files and folders. We don't want to have to reference all of these files from the web pages manually, as it would be a nightmare to ensure they are referenced in the correct order.

We also want to make use of modern JavaScript syntax, which web browsers cannot understand; this means our files will need to be transpiled down into a format that they can understand. We'll be using a technology called webpack to help us solve both of these problems. webpack is a topic that needs a book of its own to understand, so we won't be covering it in too much detail, but for now just know that it bundles all of our client-side script files into a single file that we can include on our web page. It also handles transpilation for us, so we don't need to worry about whether our users' web browsers are modern enough to understand the latest syntax.

As we don't have anything else that we need to install from a Vue perspective, let's move on to evaluating our options for managing our client-side packages.



            

            
        
    
        

                            
                    npm or Yarn?

                
            
            
                
npm is a fantastic tool for managing JavaScript packages and dependencies, but it isn't our only option. Facebook have built their own package manager called Yarn, which offers a number of benefits over npm. If you're interested in what those benefits are, head over to the website for more details at https://yarnpkg.com/en/.

One of the main reasons why I chose to use Yarn was because it was so much faster than npm. Later versions of npm have definitely closed that gap, but they are still missing some of the other great features that Yarn offers, such as offline mode via local package caching. Yarn makes package installations faster the second time around because it caches every package it installs locally on your machine. The next time you install it, it doesn't need to download it again—this also means that you can work offline as long as you've installed the packages you need before hand!

I'll be using Yarn for the rest of this book, so let's get it installed! Head over to the following URL, which again should detect your OS and show you the installers that are relevant for your platform: https://yarnpkg.com/en/docs/install.

Once installed, we can check that everything is OK again by running the following command to detect which version is installed:

yarn --version

Be aware that if you're running PowerShell on Windows, this may well throw an error stating that Yarn is not a recognized command. You're not alone in this, and it seems to be an issue with the .msi installer at the time of writing this book. You can verify that Yarn was indeed installed by switching to a standard Command Prompt instead.

In order to fix this issue on PowerShell, the only way I have found that works is to install Yarn via npm. However, their website explicitly states that this is not the recommended approach, and in fact, they strongly recommend against installing it via npm. We're going to look at a nice Terminal Emulator for Windows later in this chapter, but if you really want to use PowerShell, then run the following command:

npm install –g yarn

Run the version detection command again; it will now work and in actual fact even if we uninstall Yarn via npm, it continues to work:

npm uninstall –g yarn

This is one of those things that I've yet to find an explanation for, but since the version detection command gets it working, this will do just fine for now. The syntax for installing packages with Yarn is slightly different to that of npm. Yarn uses the add function rather than install, as follows:

yarn add <package-name>

This covers everything we need to install for the frontend of our application, so let's move on to what we need for the backend.



            

            
        
    
        

                            
                    Installing backend tools and dependencies

                
            
            
                
Getting things ready for the backend of our application is very simple. There are only two things that we need to install: ASP.NET Core and PostgreSQL.



            

            
        
    
        

                            
                    Installing ASP.NET Core

                
            
            
                
To install ASP.NET Core, head over to the following URL, select your OS on the left-hand side and follow the instructions: https://www.microsoft.com/net/learn/get-started.

The preceding link will default to the Windows OS when you navigate to it. Make sure you select your own OS before following the download links and instructions.

As with everything else we've installed so far, a CLI tool is included, and as such, we can verify that everything is installed correctly by running the following command in our Terminal:

PS C:\Users\stuar> dotnet --version
2.1.3

If everything is OK, it should return the version number installed, which at the time of writing this book is version 2.1.3.



            

            
        
    
        

                            
                    Installing PostgreSQL

                
            
            
                
SQL Server is the standard database choice for most ASP.NET applications and is most likely what the majority of readers are used to. However, seeing as ASP.NET Core is cross-platform now, I don't want to introduce a barrier to those readers who may be running a Mac or Linux machine. SQL Server can be run on Mac or Linux, but requires the use of Docker, which adds a significant degree of complication that is beyond the scope of this book.

PostgreSQL is a fantastic open source RDBMS that runs on any platform and is fully compatible with ASP.NET Core, or more specifically, EF Core. During the development phase of most applications, you are fairly unlikely to notice any difference to when you are working with SQL Server, other than how you connect directly to the database and view your data.

To make use of PostgreSQL over SQL Server, all that is required is a simple one-line configuration change to instruct the application which provider we wish to use. Under the hood, EF Core uses this provider in the migrations files it generates to decide how to manage the creation of, and changes to our database. All of this is hidden from you as the developer, but it is worth knowing the basics of what happens behind the scenes.



To install Postgres, head to the following URL and download the binary packages for your OS: https://www.postgresql.org/download/.

As of the time of writing this book, version 10.1 has just been released, so that's the one I'm installing. I've left all the default options checked, including the use of port 5432 and the inclusion of pgAdmin4, which we can use later to browse the database.

This is all we need to build the backend of our application; the rest of the dependencies will be installed as we go along via the NuGet package manager.



            

            
        
    
        

                            
                    Choosing and installing an IDE

                
            
            
                
The obvious choice here is Visual Studio 2017. The community edition is free and offers all of the functionality we're likely to need. However, although Visual Studio is now available for Mac, I've not heard great things on how well it actually works. I don't own a Mac so I can't validate this for myself, but the safer bet for being truly cross-platform is to go with the much lighter weight VS Code.

VS Code is quickly becoming one of—if not the most—popular editor for frontend developers on both Mac and Windows. It is perfect for building the Vue side of our application, thanks to its excellent editing and debugging experience, but is also an exceptionally capable alternative to full-fat Visual Studio for our ASP.NET Core and C# backend. However, if you are on Windows, then you may still wish to use Visual Studio for more complex scenarios.

Now, technically VS Code is not a full IDE; it's a text editor with some IDE-like functionality baked in. For example, we can get IntelliSense, debugging, task running, and version control all builtin and ready to go. This isn't to say that VS Code is a total replacement for full-fat Visual Studio, or the two simply wouldn't need to co-exist. VS Code gives us all the functionality we need, works on any OS, and happens to be much, much faster than Visual Studio.

Let's get it installed. Head to the following URL and download the installer that's appropriate for your platform: https://code.visualstudio.com/Download.

Yet again, we can ensure that VS Code was installed properly by running the following command from your chosen command line or Terminal:

PS C:\Users\stuar> code -v
1.19.1
0759f77bb8d86658bc935a10a64f6182c5a1eeba
x64

At the time of writing this book, the current version is 1.19.1, and Microsoft recently released a 64-bit version, which is also confirmed by the preceding output.



            

            
        
    
        

                            
                    Productivity tools

                
            
            
                
VS Code already provides a number of built-in functions for navigating our code and performing basic refactoring. However, the one thing it can't do out of the box, which we'll need, is understand Vue's single-file components. These are files with a .vue extension, and as we've already seen, it contains HTML, JavaScript, and CSS all in a single file. This makes it difficult for text editors to know what type of file to treat them as, so we'll install a VS Code extension to help out.



            

            
        
    
        

                            
                    Installing VS Code extensions

                
            
            
                
There are a number of VS Code extensions that we could choose, but Vetur is by far the most advanced. It provides some very useful features for building Vue applications, such as syntax highlighting, error checking, IntelliSense, and code snippets. Vetur is also one of the major positives of using VS Code over Visual Studio for Vue application development.

To install it, we need to open VS Code, navigate to the extensions panel from the menu on the left, then search for vetur:



VS Code Extensions Panel - Installing Vetur

After clicking the Install button and waiting for a few moments, you should see a button to reload the VS Code window. After doing so, the extension will be installed and ready to go.

While we're here, we might as well repeat these steps and install the C# extension in the same way:





VS Code Extensions Panel - Installing C#

There are a few other VS Code extensions that we'll be using, and you can install them in exactly the same way as we've just done for Vetur and C#. These are the following:


	NuGet Package Manager

	C# extensions

	Prettier: A code formatter (optional)







Prettier is an opinionated code formatter that automatically formats your code each time you hit the save button in VS Code. It is entirely optional, but all of the examples within this book have been formatted by Prettier to ensure they are consistent and legible.



            

            
        
    
        

                            
                    Installing the Vue.js Chrome devtools extension

                
            
            
                
The Vue.js Chrome devtools extension is a plugin for Google Chrome that makes it much easier for us to debug our applications. We'll see how we can make use of it in later chapters, but for now, we just need to get it installed and ready to go. Navigate to the following URL and hit the Add to Chrome button near the top: http://bit.do/eoQJ9.



            

            
        
    
        

                            
                    Installing a Terminal Emulator on Windows (optional)

                
            
            
                
We've already seen that some frontend CLI tools don't work as well with PowerShell as they do with Mac/Linux-based Terminals. Unfortunately, Windows just isn't quite as nice to work with when it comes to developing applications using the command line. One thing we can do to improve this is by installing a Terminal Emulator.

ConEmu is one such emulator that works very well. It provides some nice-to-have features, such as tabbed windows, and usually does a good job of bringing Unix-based Terminal commands to Windows, so we don't have to keep googling for the Windows equivalent.

If you want to give it a try, head over to the following URL to download and install it: https://conemu.github.io/.



            

            
        
    
        

                            
                    Summary

                
            
            
                
We now have a development environment set up that includes everything we'll need to build and run both a frontend Vue.js application and a backend ASP.NET Core web API. We made the decision to use VS Code for building the application due to its versatility, speed, and the excellent Vue tooling available. Windows users have had the choice to stick with the standard Windows Command Prompt/PowerShell, or install the ConEmu Terminal Emulator.



            

            
        
    
        

                            
                    Getting Started with the Project

                
            
            
                
With our development environment set up and ready to go, it's time to start scaffolding the skeleton of an application. In summary, the topics we are going to cover in this chapter are as follows:


	Evaluating our options for generating a project

	A brief introduction to webpack

	Scaffolding a project with the dotnet CLI

	Refactoring the default template to meet our needs and preferences

	Setting up the database

	Testing the completed setup



Before we do anything else, we need to make a decision on how we want to generate the barebones structure of our project. We have a number of options available to us, including CLI tools from both Microsoft and Vue that have commands dedicated to generating default project structures. On the one hand, we can use each CLI tool independently to generate two separate applications, then try and modify the configuration of each in order to integrate them into a single application. Alternatively, we can make use of a Microsoft provided project template that already integrates an ASP.NET Core backend with a Vue frontend.







            

            
        
    
        

                            
                    ASP.NET Core SPA templates versus CLI tools

                
            
            
                
Until very recently, this decision was very simple as the SPA templates included with ASP.NET Core did not include a Vue frontend version. This forced our hand, and we had to rely on setting up the backend and frontend of our applications manually, then work out how to integrate them in a nice way. This was not an easy task, as the webpack configurations generated by the Vue CLI are very complicated and opinionated about the folder structure of our frontend code. Trying to tweak this configuration can cause a lot of headaches.

However, Microsoft has now created a Vue-based template. That being said, unfortunately, it is not quite as fully featured as its React or Angular counterparts. At the time of writing this book, it is missing a few core features, such as server-side rendering (SSR) and client-side state management. These features are both included in the React template or at least the React and Redux template. SSR is pretty complicated to set up and configure for ourselves, as you'll see later in this book, where we dedicate a full chapter to it.

This is not a deal breaker as, even with the Vue CLI-generated projects, we need to configure SSR ourselves anyway, and state management is very easy to add ourselves. For me, the biggest downside with the Microsoft template is the use of TypeScript. I'm by no means averse to the use of TypeScript if that's what you prefer, but the way it's been used in their template means that each component is broken down into three separate physical files: an HTML template file, a TypeScript file for the component's logic, and a CSS file for its styling. This means that we lose the benefits of Vue's single-file components (SFCs). We are also forced into using the component decorator syntax and class-based API when building our components, which is something that I personally am not a fan of.

It is still very early for official TypeScript support in Vue, and my experience with it so far could only be classed as unstable at best. For example, when scaffolding a sample application using the dotnet CLI template, I am unable to simply run the application without finding at least seven or eight errors relating to TypeScript in the console. This, along with the fact that there are currently far fewer blog posts or sample projects around that make use of TypeScript, means I'll be avoiding it in this book.

Neither of our options are perfect, and require some level of manual intervention into how they are configured. The amount of manual configuration changes needed to remove TypeScript from the dotnet template is far less than trying to integrate two entirely separate applications, so we'll go with that.





            

            
        
    
        

                            
                    An introduction to webpack

                
            
            
                
So far, we have made quite a few references to webpack without going into any kind of detail as to what it is and why we need to use it. As previously mentioned, we won't be going into too much detail here, but we'll cover enough of the basics to point you in the right direction when it comes to needing to branch away from the default configuration.



            

            
        
    
        

                            
                    What is webpack?

                
            
            
                
Webpack is what we call a module bundler, and acts as the middleman between our client-side source code and the JavaScript files that actually get run by the browser. Essentially, webpack allows us to build the frontend of a large and complex application as we would with a backend ASP.NET application using many different files and folders. If we think of each file as a module, they can reference other modules using import and export statements. webpack, then, quite literally bundles these modules together so we can reference a single output file in our HTML, as we would with any other JavaScript file.

On top of this, webpack is clever enough to be able to understand all kinds of client-side assets such as JavaScript, CSS, fonts, and images; they can all be imported into modules before being output within a single JavaScript bundle file. Furthermore, webpack can also take care of transpiling the latest ES6 JavaScript syntax down into a format that all browsers can understand. This means we get the added benefit of being able to use ES6 syntax in our Vue application, knowing that once our code hits the browser it will be perfectly executable, even on browsers which do not yet support that syntax.



            

            
        
    
        

                            
                    How does it work?

                
            
            
                
For webpack to work its magic, we must provide a configuration file which instructs it on where to start bundling our code. This is known as the entry point. Webpack will then traverse through our modules using the import and export statements that link them, building up a dependency graph of the entire application. This graph is how it knows what order to place our code in in the single output bundle file. The name and file location of the output bundle are also configurable using the same configuration file.





In order to work with such a wide variety of asset types, webpack uses the concept of loaders to evaluate and process our modules. For example, to process CSS modules, there is a corresponding css-loader, which we must add to the configuration before webpack will attempt to load CSS files. JavaScript files are handled by default without an explicit loader, but in order to transpile ES6 syntax, there is a loader called babel-loader, which does need configuring. Vue files are particularly interesting because they use a custom file extension, .vue, and they can contain HTML, JavaScript, and CSS all within a single file. There is no way webpack could know what to do with these files without a specific loader, which is where the vue-loader comes in.



            

            
        
    
        

                            
                    Basic webpack configuration

                
            
            
                
Webpack is entirely reliant upon configuration, or more specifically, a webpack.config.js file residing in the root directory of your application. To begin with, webpack configuration seems incredibly simple and straightforward. Here's an example:

const path = require('path');

module.exports = {
  entry: './src/index.js',
  output: {
    filename: 'main.js',
    path: path.resolve(__dirname, 'dist')
  }
};

We simply point webpack at the /src/index.js file as the entry point and tell it to output a main.js file in the /dist directory. If all we cared about were simple JavaScript files, this would be fine. However, the amount of configuration increases drastically just by configuring the Vue, CSS, and URL loaders:

const path = require('path');

module.exports = {
  entry: './src/index.js',
  module: {
    rules: [
      { test: /\.vue$/, include: /ClientApp/, 
      loader: 'vue-loader' },
      { test: /\.css$/, use: isDevBuild ? [ 'style-loader', 
      'css-loader' ] : ExtractTextPlugin.extract
      ({ use: 'css-loader?minimize' }) },
      { test: /\.(png|jpg|jpeg|gif|svg)$/, 
      use: 'url-loader?limit=25000' }
    ]
  },
  output: {
    filename: 'main.js',
    path: path.resolve(__dirname, 'dist')
  }
};

Add on top of that things such as additional loaders, different settings for production/development bundles, minification, and plugins for configuring bundle splitting. You can probably already see where this is going. Webpack is capable of doing some pretty amazing things, but to do so, the configuration can soon get wildly complicated compared to the basic example we started with earlier.



            

            
        
    
        

                            
                    Bundle splitting

                
            
            
                
One such configuration complication, which is worth doing, is to split your webpack output into at least two bundles. One bundle will contain all third-party code that our own application code depends upon, and the other will just contain our own application's code. There are a few reasons we'd choose to do this, but the most prominent are as follows:


	Faster development time bundling

	Updates to the production application don't require clients to re-download the third-party bundle if they already have it cached



Later in this chapter, we're going to see how a concept called Hot Module Replacement works, but essentially every time we make a change to one of our files, webpack will re-bundle the application for us. By using bundle splitting and moving all third-party libraries into a separate vendor bundle, webpack will only bundle the code that's changed, which is the much smaller application-specific bundle. This results in faster feedback when we make changes, ultimately increasing our productivity.

Typically, the vendor bundle will have a much larger file size than that of our application bundle. Once a client's web browser has downloaded both bundles when visiting our app for the first time, as long as we've enabled caching, these files won't need to be downloaded again on subsequent visits. However, when we inevitably release a new version of the app, we can re-bundle the application-specific code, adding a new hash to the end of the filename which forces the browser to download it again. As the vendor bundle has remained unchanged, the browser will use the cached version, which saves downloading the bigger file again.

To configure bundle splitting, we must provide a second configuration file in the same location as the first, which instructs webpack on which modules it should split into the vendor bundle. We'll see more on how this works later in this chapter.
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It is very common to separate production bundles from development bundles. When we're developing and debugging our application, in the event of an error, it is useful to know exactly which file has thrown it. Remembering that the browser is only executing one or two JavaScript files, how can we tell which of our many source files contained the code causing the bug? The answer is a concept called source maps, whereby webpack maintains references to the original source files so that the browser can tell us exactly which file is throwing the error. However, this isn't something we'd want to be enabled once our application is deployed into production, so we tend to have a production-specific bundle which disables it.

In addition, it is standard practice to uglify (or minify) our code in production to make it illegible to those who inspect it. We wouldn't want to do this in development or we'd find it very difficult to debug, so this is yet another difference that we tend to make between production and development bundles. There are often other differences between production and development bundles, but in my experience, these two are the most common and should be enough to demonstrate this concept. This is all we'll say about webpack for now, as you'll see some more advanced usage throughout the rest of this book. Let's move on to scaffolding our project.
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As we've made the choice to be truly cross-platform, we can't use our typically familiar Visual Studio project templates to scaffold the project. Instead, we'll be making use of the dotnet CLI, which gives us exactly the same result anyway.

As the Vue template is a fairly new addition to the CLI, it's not actually installed with the core CLI installer. So, the first step is to download and install it so that we can use it to scaffold our application. Luckily for us, this is as easy as running a single Terminal command:

dotnet new --install Microsoft.AspNetCore.SpaTemplates::*



Now, navigate into an empty directory with a name matching your project, and run the following command:

dotnet new vue

Note that this will not create a directory for you, and will name the application based on the folder you are inside.

If you now open this directory with VS Code, you will see a very familiar project setup, including the standard MVC application folder structure that includes controllers and views; it also includes a ClientApp folder that you won't be so familiar with, but we'll come to that later.

When first opening a new project in VS Code, you will be prompted to install missing required assets for building and debugging the application. Click Yes!

As mentioned earlier, chances are if you try and run the project now, you'll be hit by a number of TypeScript errors. As we won't be using TypeScript, we won't worry too much about this now and crack on with refactoring the frontend setup to meet our preferences and needs. Depending on whether newer versions of packages are released before you read this book, you may get lucky and it will actually work.



            

            
        
    
        

                            
                    Refactoring the frontend setup

                
            
            
                
All of our frontend Vue application's code is stored in the ClientApp folder. Eventually, this will include all of our application pages, components, client-side router setup, and client-side state management. In order to remove our dependency on TypeScript, there are a couple of things we need to do—remove all references to anything TypeScript-related from our package dependencies and configuration files, and remove or update the existing components to plain old JavaScript components.
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We can start by opening up the package.json file and removing the following lines:

"@types/webpack-env": "^1.13.0",
"awesome-typescript-loader": "^3.0.0",
"bootstrap": "^3.3.6",
"jquery": "^3.1.1",
"typescript": "^2.2.1",
"vue-property-decorator": "^5.0.1"

This should leave the entire file looking as follows:

{
    "name": "ECommerce",
    "private": true,
    "version": "0.0.0",
    "devDependencies": {
        "aspnet-webpack": "^2.0.1",   
        "css-loader": "^0.25.0",
        "event-source-polyfill": "^0.0.7",
        "extract-text-webpack-plugin": "^2.0.0-rc",
        "file-loader": "^0.9.0",
        "isomorphic-fetch": "^2.2.1",
        "style-loader": "^0.13.1",   
        "url-loader": "^0.5.7",
        "vue": "^2.2.2",
        "vue-loader": "^11.1.4",
        "vue-router": "^2.3.0",
        "vue-template-compiler": "^2.2.2",
        "webpack": "^2.2.0",
        "webpack-hot-middleware": "^2.12.2"
      }
}

Next, we can delete the tsconfig.json file entirely, and then make some changes to the webpack.config.js file. This is quite tricky, as it's a fairly large and complicated file. The first thing to do is remove the following line, from right near the top of the file:

const CheckerPlugin = require('awesome-typescript-loader').CheckerPlugin;

Then, around the line 12 mark, there are two lines that look as follows:

resolve: { extensions: [ '.js', '.ts' ] },
entry: { 'main': './ClientApp/boot.ts' },

As we're not using TypeScript, we don't need to support the .ts extension, so we can tweak these lines as follows:

resolve: { extensions: [ '.js' ] },
entry: { 'main': './ClientApp/boot.js' },

Right beneath these two lines is a module: { } object section. Again, we can remove anything related to TypeScript, leaving it looking as follows:

module: {
    rules: [
        { test: /\.vue$/, include: /ClientApp/, 
        loader: 'vue-loader' },
        { test: /\.css$/, use: isDevBuild ? [ 'style-loader', 
         'css-loader' ] : ExtractTextPlugin.extract(
         { use: 'css-loader?minimize' }) },
        { test: /\.(png|jpg|jpeg|gif|svg)$/, 
         use: 'url-loader?limit=25000' }
    ]
}

A few sections lower down is a plugins: [ ] array section, where we can remove the new CheckerPlugin() line from the top. This completes our changes to the webpack configuration file, but as it's quite a fiddly process, if you have any problems, make sure to check out the source code for this chapter, which contains the fully completed file.
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If you open up the ClientApp/components folder, you'll find five subfolders, each containing a component generated by the template. These components are currently making use of TypeScript and the class-based API with decorators, rather than true SFCs. We could refactor these into standard JavaScript-based SFC's, but we'd be wasting our time as we'll end up deleting these unnecessary components later anyway.

Delete everything within the ClientApp/components directory, as well as the ClientApp/css directory itself. To replace the components we just deleted, for now, we'll create a simple ClientApp/components/App.vue component to act as the root level component of our application. The contents will look as follows:

<template>
    <div>
        <h1>Welcome to Hands on Vue.js with ASP.NET Core!</h1>
        <p>
            The time is: {{ time }}
        </p>
    </div>
</template>

<script>
export default {
    name: 'app',
    data () {
        return {
            time: new Date().toString()
        }
    }
}
</script>

Finally, we need to rename the ClientApp/boot.ts file to ClientApp/boot.js, and change its contents to reflect the following:

import Vue from 'vue';
import VueRouter from 'vue-router';

Vue.use(VueRouter);

const routes = [
];

new Vue({
    el: '#app-root',
    router: new VueRouter({ mode: 'history', routes: routes }),
    render: h => h(require('./components/App.vue'))
});

For now, we've removed all client-side route definitions as we only have a single component, but we've left the router setup intact to save us putting it back in again later. Run the application now and navigate to http://localhost:5000/. If you've got everything configured correctly, we should finally have a running application with a very simple home page:



Testing the initial project setup and App component

If you add some additional markup to the App.vue template, you'll notice that the browser updates and displays the new content immediately, without the need for a page refresh. This is thanks to a technology called Hot Module Replacement, which is configured for us using webpack-based middleware in ASP.NET Core.

This completes the changes we need to make to the frontend setup, so let's move on to the backend.



            

            
        
    
        

                            
                    Refactoring the backend setup

                
            
            
                
I'm a huge fan of the feature folder approach to structuring ASP.NET Core applications. As you will probably already know, in the default application folder structure of a typical MVC application, we have separate directories for controllers, models, and views. As our application grows and we add more and more features, we spend a lot of time switching between these folders in our IDE or editor. It can also become quite difficult to quickly find the specific files we're looking for, particularly in the Models folder, as you'll usually have a handful of different view models per database entity.





An alternative approach is to group these controllers, models, and views into a folder per feature of the application. For example, the Features/Products directory would contain the ProductsController, right alongside the views and view models that are necessary to display and manage the Product database entity:



Feature folder structure

This creates a far more cohesive file structure, where all the files that you are likely to be changing at once are located within the same directory of the project. In my opinion, this makes us more productive, as we don't waste time switching from folder to folder hunting for the files we need to modify. The preceding screenshot shows a feature folder in a Web API project where we don't have any views or static assets such as CSS and JavaScript, but the same concept applies in an MVC application. Place all the views, CSS, JavaScript, images, and other things that belong to a feature within its feature folder. I hope you'll be pleasantly surprised as to how much easier the project is to maintain just by making a simple folder structure change.
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There are a few steps that we need to take to achieve this desired outcome. The first thing to do is rename the Views folder to Features, then move the HomeController.cs file into the Features/Home directory. We can now delete the Controllers and Models directories entirely, including the obsolete SampleDataController.cs file that we're not using. If you try and run your application now, you'll see an exception page because ASP.NET can no longer find the index view that the controller is trying to render.

It doesn't matter where we put our controllers, as ASP.NET Core can locate them using the [Feature]Controller.cs naming convention. However, if we change the default name of the Views folder, we need to tell ASP.NET Core how to find them as by default, it only knows to look for a folder named Views. There are two steps to do this, the first of which is to create a class that instructs ASP.NET Core where we want to search for view files, which I'll name FeatureLocationExpander.cs:

namespace ECommerce.Infrastructure
{
    public class FeatureLocationExpander : IViewLocationExpander
    {
        public IEnumerable<string>  
        ExpandViewLocations(ViewLocationExpanderContext 
        context, IEnumerable<string> viewLocations)
        {
            return new[] { "/Features/{1}/{0}.cshtml", 
            "/Features/Shared/{0}.cshtml" };
        }

        public void PopulateValues(ViewLocationExpanderContext 
        context)
        {
        }
    }
}

It doesn't matter where you put this file, but I like to put configuration files like this in a folder called Infrastructure. Next, we need to register this class so that ASP.NET Core knows about it and can start looking for our views in the correct location. Find the ConfigureServices method in Startup.cs and modify it as follows:

public void ConfigureServices(IServiceCollection services)
{
    services.AddMvc();

    services.Configure<RazorViewEngineOptions>(options =>
    {
        options.ViewLocationExpanders.Add(new 
        FeatureLocationExpander());
    });
}

Restarting the application now should have everything working properly again.
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If you're on Windows as I am, then your database server should already be up and running as a Windows service that starts automatically when your machine boots up. If you're on Mac/Linux, this may or may not be the case, so just ensure that the database server is running—the PostgreSQL website will have instructions on how to do this if necessary.



            

            
        
    
        

                            
                    Creating a database context

                
            
            
                
EF Core will actually handle the creation of the database; we just need to tell it what kind of RDBMS we're using, and provide a connection string for its location and authentication credentials. Again, it doesn't really matter where we put the following files, but my preference is a Data folder for anything to do with EF setup/configuration, entity models, and seed data.

The first file we'll need to create is an EF database context class:

namespace ECommerce.Data
{
    public class EcommerceContext : IdentityDbContext<AppUser,  
    AppRole, int>
    {
        public EcommerceContext(DbContextOptions<EcommerceContext>  
        options) : base(options)
        { }
    }
}

Notice how our context inherits from IdentityDbContext, rather than the base DbContext class. We're using the ASP.NET Core Identity class because it will help us with user authentication and management later in this book. Here, we're instructing EF and Identity that we'll be using classes called AppUser and AppRole for our application's users and roles entities, respectively. We've also specified that we'll be using integers for the primary keys of all ASP.NET Core Identity-generated database tables.

These classes don't exist yet, so let's create them so that we can check if the application still builds. Again, my preference is to store my database entities in the Data/Entities directory, but this is entirely up to you. The AppUser class is, at least for now, as follows:

namespace ECommerce.Data.Entities
{
    public class AppUser : IdentityUser<int>
    {
        public string FirstName { get; set; }
        public string LastName { get; set; }

        [NotMapped]
        public string FullName
        {
            get { return $"{FirstName} {LastName}"; }
        }
    }
}

Again, we're inheriting from an ASP.NET Core Identity class and instructing it to use an integer for the primary key. This is all pretty standard setup for ASP.NET Core applications that use EF Core and Identity Core, so I won't go into the details, but it's worth mentioning that if we don't inherit from this IdentityUser class, our database context class will complain.

The AppRole class also inherits from an Identity base class, and looks like this:

namespace ECommerce.Data.Entities
{
    public class AppRole : IdentityRole<int>
    {
        public AppRole() { }

        public AppRole(string name)
        {
            Name = name;
        }
    }
}

Our application should now build successfully, but we still have a way to go before we're finished.
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In order to make use of the database context class in our application, we need to register it with the built-in DI container. To do this, we first need to install the Npgsql.EntityFrameworkCore.PostgreSQL and Microsoft.EntityFrameworkCore.Design NuGet packages. You can do this using the VS Code extension we installed earlier, using the dotnet CLI, or by manually adding them to the projects .csproj file. We then need to drop back into the ConfigureServices method of the Startup.cs class, and modify it as follows:

public void ConfigureServices(IServiceCollection services)
{
    services.AddDbContext<EcommerceContext>(options =>                          
    options.UseNpgsql(Configuration.
    GetConnectionString("DefaultConnection")));

    services.AddIdentity<AppUser, AppRole>()
        .AddEntityFrameworkStores<EcommerceContext>()
        .AddDefaultTokenProviders();

    // rest of method as before...
}

The first section registers the database context with the DI container, while instructing it to use PostgreSQL with the options.UseNpgsql() statement. We are also passing in a reference to a connection string, which we'll create shortly.





The second section is preempting our use of ASP.NET Core Identity later in this book, and instructing it to use the database context we've just created, along with the default EF stores for Identity-related data.

We don't really need to worry about all this ASP.NET Core Identity setup just yet, but it's easier to configure it now than to come back later and make changes!
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There are a few different ways that we can choose to actually create the database, but regardless of which one we choose, we need to supply ConnectionString. We've already told the DI container to use Configuration to look for a connection string named DefaultConnection, so let's create one. Open the appsettings.json file in the project root, and modify it as follows:

{
    "ConnectionStrings": {
        "DefaultConnection": "host=localhost;database=ecommerce;
        username=postgres;password=postgres"
    },
    "Logging": {
        "IncludeScopes": false,
        "LogLevel": {
            "Default": "Warning"
        }
    }
}

Make sure you use the appropriate username and password for your local database server. I'm keeping things simple and sticking with the defaults that the Windows installation provides. We are now ready to create the database, but there is one more NuGet package that we need to install. This is where it gets a little more complicated, as we can't rely on the VS Code extension because it places it in the wrong place within the project file.

This isn't the most user-friendly or streamlined process, but for now it will have to do. Open up the project file for your application and modify it as follows:

<Project Sdk="Microsoft.NET.Sdk.Web">
  <PropertyGroup>
    <TargetFramework>netcoreapp2.0</TargetFramework>
  </PropertyGroup>
  <ItemGroup>
    <PackageReference Include="Microsoft.AspNetCore.All"  
    Version="2.0.3" />
    <PackageReference Include="Microsoft.EntityFrameworkCore.Design" 
    Version="2.0.1" />
    <PackageReference  
    Include="Npgsql.EntityFrameworkCore.PostgreSQL" 
    Version="2.0.0" />
  </ItemGroup>
  <ItemGroup>
    <DotNetCliToolReference 
    Include="Microsoft.VisualStudio.Web.CodeGeneration.Tools"  
    Version="2.0.1" />
    <DotNetCliToolReference   
    Include="Microsoft.EntityFrameworkCore.Tools.DotNet" 
    Version="2.0.0" />
  </ItemGroup> 
<!-- rest of file omitted for brevity... -->
</Project>

Notice that there is a difference between PackageReferences and DotNetCliToolReferences. If we use the VS Code extension to install packages, they all end up as package references, but the Microsoft.EntityFrameworkCore.Tools.DotNet package must be referenced as a CLI tool reference.

Make sure that you trigger package restoration, then with these changes we now have access to the dotnet ef CLI command, and can create our database by dropping into the Terminal and running the following command:

dotnet ef database update

All being well, you should see some output that ends with a statement such as the following:

No migrations were applied. The database is already up to date.
Done.

This is fine, as we have not yet told EF about any of our database tables, but if we open the pgAdmin 4 application that gets installed as part of the PostgreSQL installation, we can verify that the database has indeed been created:



pgAdmin 4 local database listing
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In order to have EF generate our tables for us, we need to create a migration. Migrations are a way of keeping the database schema in sync with our C# application model. When we make changes to the model, we have to add a migration. Migrations are run when we instruct EF to update the database, where a history of previously run migrations is stored to prevent running them more than once.

We can create an initial migration by running the following Terminal command:

dotnet ef migrations add Initial

If we go and look at our project in VS Code again, you'll notice a new folder in the project root labelled Migrations. As these are database-related, my preference is to drag this folder under the Data directory, and then any future migrations will automatically follow. There should be three files generated, but the one we are interested in starts with a timestamp and ends with _Initial.cs. Its contents should look a little like this:

namespace ECommerce.Data.Migrations
{
    public partial class Initial : Migration
    {
        protected override void Up(MigrationBuilder  
        migrationBuilder)
        {
            migrationBuilder.CreateTable(
                name: "AspNetRoles",
                columns: table => new
                {
                    Id = table.Column<int>(nullable: false)
                        
                   .Annotation("Npgsql:ValueGenerationStrategy",   
                   NpgsqlValueGenerationStrategy.SerialColumn),
                    ConcurrencyStamp = table.Column<string>
                    (nullable: true),
                    Name = table.Column<string>(maxLength: 256, 
                    nullable: true),
                    NormalizedName = table.Column<string>
                    (maxLength: 256, nullable: true)
                },
                constraints: table =>
                {
                    table.PrimaryKey("PK_AspNetRoles", x => x.Id);
                });


            // rest of file omitted for brevity...
        }
    }
}

The code is quite readable, and it's easy to see what the generated SQL will do when it's run against the database. I'd recommend having a good look at each migration file before you run them, as it's much easier to remove one now than it is to remove it after it hits the database. If there is anything wrong with it, it is better to make some changes and regenerate it before applying it to the database.

With this in place, we can now run our update command again, but this time we should end up with a few more tables in our database:

dotnet ef database update

You can verify this using the pgAdmin application again.
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We could rely on manually creating and updating the database as and when we need it, but a better approach while we're in development is to have the application ensure that the database is created on application startup.

You may not wish to use this approach for production applications, but generally speaking, there is no issue with using this method in development/testing environments!

We'll use the built-in Migrate method on the database context class, as well as create a custom extension method to make sure it is populated with some seed data as it can make our lives easier if and when we need to drop and recreate the database in the future. Create the following DbContextExtentions class in the Data directory:

namespace ECommerce.Data
{
    public static class DbContextExtensions
    {
        public static UserManager<AppUser> UserManager
        { get; set; }

        public static void EnsureSeeded(this EcommerceContext  
        context)
        {
            if (UserManager.FindByEmailAsync("stu@ratcliffe.io").
            GetAwaiter().GetResult() == null)
            {
                var user = new AppUser
                {
                    FirstName = "Stu",
                    LastName = "Ratcliffe",
                    UserName = "stu@ratcliffe.io",
                    Email = "stu@ratcliffe.io",
                    EmailConfirmed = true,
                    LockoutEnabled = false
                };


                UserManager.CreateAsync(user, 
                "Password1*").GetAwaiter().GetResult();
            }
        }
    }
}

As this is a static class, we cannot instantiate it, and as such cannot make use of DI for the dependencies that we need. In order to gain access to an instance of the UserManager class, we need to tell the application to provide one at start up. Open up the Startup.cs class again, and add the following statement to the bottom of the ConfigureServices method:

public void ConfigureServices(IServiceCollection services)
{
    // rest of class removed for brevity...
    DbContextExtensions.UserManager =    
    services.BuildServiceProvider().
    GetService<UserManager<AppUser>>();
}

Next, open up the Program.cs file in the root directory, locate the Main method, and modify it as follows:

public static void Main(string[] args)
{
    var host = BuildWebHost(args);

    using (var scope = host.Services.CreateScope())
    {
        var services = scope.ServiceProvider;
        var dbContext =  
        services.GetRequiredService<EcommerceContext>();

        dbContext.Database.Migrate();
        dbContext.EnsureSeeded();
    }

    host.Run();
}

Note that without registering our database context class with the DI container earlier, it wouldn't be available to us in this way!

We can confirm that everything is now working by first dropping our current database with the following Terminal command:

dotnet ef database drop

And then we can run our application from the Debug tab of VS Code before checking pgAdmin again to make sure that the database has been created.

We can also run the application as we do in Visual Studio, by pressing F5. There is also a dotnet CLI command we can use: dotnet run.
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Before we wrap up this chapter, let's quickly test that everything is configured correctly. A feature we'll most likely need later on is a users feature, so let's create a Features/Users/UsersController.cs file, and fill it in with the following contents:

namespace ECommerce.Features.Users
{
    [Route("api/[controller]")]
    public class UsersController : Controller
    {
        private readonly EcommerceContext _db;

        public UsersController(EcommerceContext db)
        {
            _db = db;
        }

        [HttpGet]
        public async Task<IActionResult> Get()
        {
            return Ok(await _db.Users.ToListAsync());
        }
    }
}

This is all we need to test the completed setup, so run the application again now and navigate to http://localhost:5000/api/users in your web browser. You should be presented with a JSON array containing a single object representing the user we seeded in the database earlier:





Users API request JSON response 

In order to have Chrome format all JSON responses like in the preceding screenshot, install the JSONView extension!

So, what exactly are we validating here? For a start, the MVC middleware is registered and working properly, or the browser wouldn't know what to do with the URL we supplied. We also know that our DI container is functioning correctly and that our database context is registered with it; otherwise, the users controller we just created would not have received an instance in the constructor parameter we defined. Finally, we know that our database context has successfully created and seeded our database, and is able to query it for data.



To really finish off testing our application end-to-end, let's display some of this data in our frontend app component. Open up ClientApp/components/App.vue and modify the <template> section as follows:

<template>
    <div>
        <h1>Welcome to Hands on Vue.js with ASP.NET Core!</h1>
        <p>
            The time is: {{ time }}
        </p>
        <p>
            The current users of our system are:
            <ul>
                <li v-for="user in users" :key="user.userName>
                    {{ user.fullName }} - {{ user.userName }}
                </li>
            </ul>
        </p>
    </div>
</template>

Add a users property to the data object, and a mounted component hook to fetch the data from the API as follows:

<script>
export default {
    name: 'app',
    data () {
        return {
            time: new Date().toString(),
            users: []
        }
    },
    mounted () {
        fetch('/api/users')
            .then(response => {
                return response.json()
            })
            .then(data => {
                this.users = data
            })
    }
}
</script>





If the application isn't already running, start it up now! At the bottom of the homepage, you should see the user that we seeded into the database earlier.



            

            
        
    
        

                            
                    Summary

                
            
            
                
We've covered a lot of ground in this chapter, so let's have a quick recap.

Building SPA frontends is a complicated process with a lot of moving parts. Configuring everything ourselves manually is not only a very tedious and error-prone process, but also a very complicated one. In that sense, we evaluated our options for generating our project using the dotnet and Vue CLI tools, electing to go with the newly released dotnet CLI template with a Vue.js frontend.

We decided that using TypeScript with Vue was still a little too unstable, and as such refactored the frontend to remove TypeScript and tweak the configuration to expect plain old JavaScript instead. We also made some changes to the backend folder structure by implementing a feature folder approach, rather than the stereotypical Controllers/Models/Views folders.

We set up a database and the associated EF Core configuration files to interact with it, and instructed ASP.NET that we'll be using the Identity library for user accounts later in this book. We looked at how to run commands to manipulate the database directly from the command line, as well as how to have our application create and seed the database as part of its startup process.

Finally, we tested the entire application by adding a feature to query the database for all users, return them to the client, and display them in our client-side app component.
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With our project set up and ready to go, it's time to start writing some more involved client-side code and build our first custom components. We'll start by creating a component to display a static list of products, with the option of selecting a product to view its full details. Then, we'll finish things off by creating some API endpoints to provide real data and hook our components up to them.


In summary, we'll be covering the following topics:


	Component composition

	Rendering collections of data with the v-for directive

	Data binding with the v-bind directive

	Event handling with the v-on directive

	Conditional rendering with the v-show and v-if directives

	Client-side routing

	Fetching data from an API





            

            
        
    
        

                            
                    Displaying a list of products

                
            
            
                
As we'll be building a full e-commerce application, it makes sense to start things off with a list of fictional products that we are going to sell. We'll keep things simple to start with and keep this component contained within our home page before we introduce the additional complexity of multiple pages.



When first starting out with Vue, it is very easy to just keep dropping all of our components in the ClientApp/components folder. However, it will soon get very difficult to find what we're looking for once we have more than a handful of components to maintain. Instead, I tend to group my components by page or feature, with a folder for each inside the components directory. It doesn't really matter what we name these features, as long as it's obvious to us which components belong to each one.

Create a ClientApp/components/products/List.vue file. The <template> section will eventually contain two sections, one for the list of products and one for showing the full details of the currently selected product. However, the product list template should currently look as follows:

<template>
  <div class="products">
    <h1>Products</h1>
    <div class="list">
      <div class="item" v-for="product in products"  
      :key="product.slug">
        <h3 @click="select(product)">{{ product.name }}</h3>
        <img :src="product.thumbnail" :alt="product.name" 
        @click="select(product)" />
        <p @click="select(product)">{{ product.shortDescription }} 
        </p>
        <p @click="select(product)">{{ product.price }}</p>
        <hr />
      </div>
    </div>
  </div>
</template>

The first thing to note here is that all Vue components must only contain one root element. For most of our components, it is fairly safe to simply wrap everything in a div tag as we have done here. However, certain components intended to render specific tags, such as list items or table rows, would be wrapped in a single li or tr tag instead.

The next most important line is the following:

<div class="item" v-for="product in products" :key="product.slug">





Here, we are using the v-for directive to loop over a list called products, and render the contents of this div element for each item in the list. Also notice how we use the shorthand for the v-bind syntax to bind a key property to the element. This key property helps Vue to manage the ordering of items in dynamic lists that may change at runtime. It isn't required, and the component will work perfectly fine without it. However, it certainly can't hurt to provide it, and it can seriously improve the performance of the application in certain circumstances, so there really isn't a reason not to.

If you're using VS Code and you followed along in Chapter 2, Setting Up the Development Environment, you'll have installed the Vetur extension, in which case you'll notice that if you fail to provide a key property, it will underline this line of code in red until you add it!

The last thing to know about the key property is that it has to be unique to the list item being rendered, or it won't do much good in helping to track the items in the list. The ideal value to use is some form of ID value if we are rendering items that are stored in a database; we aren't pulling this data from the API yet, so we have no real ID values, but we will be using a slug property as another unique identifier for a product so that we can use nice friendly URLs for our pages later in this chapter.

The v-for directive also binds a variable representing the list item to the context of the element. In this case, we bound a variable called product. We then made use of this variable in a bunch of other elements as follows:

<h3 @click="select(product)">{{ product.name }}</h3>
<p @click="select(product)">{{ product.shortDescription }}</p>
<p @click="select(product)">{{ product.price }}</p>

With the h3 and p elements, it is a simple case of data binding using string or text interpolation. Any expression placed between a pair of double curly braces, including the braces themselves, is replaced by the value of that expression. In this case, we simply bind the name, shortDescription, and price properties of the product variable to the associated HTML elements.

Where things get a little more complicated is with the img element that we rendered:

<img :src="product.thumbnail" :alt="product.name" @click="select(product)" />



Again, we used the v-bind shorthand to data bind the src and alt attributes of the image. This is a great example of where we take a standard HTML attribute and use Vue to interpret it dynamically at runtime. If we hadn't included the colon before the attributes, they would have been treated as normal, that is, as plain text. Instead, we are able to bind the properties of our product variable, which includes a URL to an image that can be used as a thumbnail for the product.

Finally, on each of these elements we also attached a click event handler using the @ shorthand syntax. This click event handler is used to trigger a method, or function, that we'll see contained in the script section of the component shortly. As with data binding, we have access to the product variable declared in the loop, and can pass it as a parameter of this method. This enables us to perform any logic or operations based on the specific product that the user clicks on, such as adding a specific product to a shopping cart, or in this instance selecting a product to view more information about it.

Let's have a look at the script section of this component:

export default {
  name: "product-list",
  data() {
    return {
      products: [
        //products omitted for brevity
      ],
      selectedProduct: null
    };
  },
  methods: {
    select(product) {
      this.selectedProduct = product;
    }
  }
};

There are a few things going on in here, so let's go over this line by line.

First off, we have the export default { } declaration. In order to use this component within another component or page of our app, we need to declare it as a child component, and to do that we need to be able to import it. This line tells webpack that this is a module that can now be imported and used within other modules, or components, in our case. Without it, when we try and display this component within our main App.vue component, it will not be able to find anything to import and display.

Next up, we have the name declaration. This isn't a requirement, and the component would work perfectly fine if we omitted it. However, there are a few benefits to being vigilant and remembering to name each of our custom components. First of all, it makes debugging our components much nicer when using the Chrome DevTools extension that we installed earlier. We can inspect the application with the dev tools to see a nice component tree—if we don't name the component, then it shows up as <AnonymousComponent>, which makes it difficult for us to tell what's what. Secondly, it allows a component to recursively invoke itself from within its template section. However, this isn't a particularly common requirement apart from in tree-like structures.

The data section is next, which as we already know must be a function that returns an object. We have two simple properties in this component: a products array that, as its name suggests, is a collection of product objects; and a selectedProduct object, which again is fairly self-explanatory and holds the product that the user selects to display further details for. The only thing missing here is the actual product objects within the products array, as the actual data isn't particularly important or interesting to read. Considering these object definitions only differ very slightly in their property values, I chose to omit them to save space. However, as an example, here is one of those product objects:

{
    name: "Samsung Galaxy S8",
    slug: "samsung-galaxy-s8",
    thumbnail: "http://placehold.it/200x300",
    shortDescription:
            "Samsung Galaxy S8 Android smartphone with 
            true edge to edge display",
    price: 499.99,
    description:
            "Lorem ipsum dolor sit amet consectetur adipisicing elit. Perferendis tempora ad cum laudantium, omnis fugit amet iure animi corporis labore repellat magnam perspiciatis explicabo maiores fuga provident a obcaecati tenetur nostrum, quidem quod dignissimos, voluptatem quasi? Nisi quaerat, fugit voluptas ducimus facilis impedit quod dicta, laborum sint iure nihil veniam aspernatur delectus officia culpa, at cupiditate? Totam minima ut deleniti laboriosam dolores cumque in, nesciunt optio! Quod recusandae voluptate facere pariatur soluta vel corrupti tenetur aut maiores, cumque mollitia fugiat laudantium error odit voluptas nobis laboriosam quo, rem deleniti? Iste quidem amet perferendis sed iusto tempora modi illo tempore quibusdam laborum? Dicta aliquam libero, facere, maxime corporis qui officiis explicabo aspernatur non consequatur mollitia iure magnam odit enim. Eligendi suscipit, optio officiis repellat eos quis iure? Omnis, error aliquid quibusdam iste amet nihil nisi cumque magni sequi enim illo autem nesciunt optio accusantium animi commodi tenetur neque eum vitae est."
}









The other five objects in the array are very similar; just make sure the slug property is unique or the component won't render! Each of these properties are referenced on one element or another in the template section, but we can only see the full description on the selected product.

We can scaffold out a UI with placeholder images from http://placehold.it/ by passing the size of the image in the query string as we did just now!

The final section is the methods object, which contains a single method for selecting a product to view further details about it. We've already seen how this method is triggered using click events on each of the elements within the list item, passing the product currently in the loop context to this method for processing. All it does is simply set the product that's been clicked on as the selectedProduct within the data function of the component. As our component stands currently, triggering this method will have no impact.
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We need to modify the template section to add a section that is only displayed once a product is selected from the list:

<template>
  <div class="products">
    <h1>Products</h1>
    <div class="list"></div> <!-- product list omitted 
    for brevity -->
    <div v-if="selectedProduct" class="details">
      <h1>{{ selectedProduct.name }}</h1>
      <img :src="selectedProduct.thumbnail"  
      :alt="selectedProduct.name"  />
      <p>{{ selectedProduct.shortDescription }}</p>
      <p>{{ selectedProduct.description }}</p>
      <p>{{ selectedProduct.price }}</p>
    </div>
  </div>
</template>



With the addition of this div element, the select method now has a purpose. When the component is first rendered, the selectedProduct property is initialized as null which evaluates to false, and as such the section is not rendered. When the user clicks on an element within the list, the select method is fired with the selected product as an argument. The select method then assigns this product to the selectedProduct property, which is enough to cause the Vue reactivity system to perform a UI refresh. Now that the selectedProduct property has a value, the v-if directive on the div element we just added evaluates to true, and the product details section is rendered, showing the product the user selected.

Once a product is selected, selecting a different product still causes the UI to refresh as the reactivity system detects that the UI is bound to a property that has been changed; the details of the newly selected product overwrites the previously selected one. Finally, it is worth noting at this point that, as the state of this component is stored in memory in the browser, performing a browser refresh will clear the selected product and the details section will no longer be rendered.

The final section in the component declaration is the style block. This isn't a book about CSS, so we won't go over this in too much detail, but the styles for this component are as follows:

<style>
* {
  box-sizing: border-box !important;
}
.products {
  padding: 20px;
  max-width: 1200px;
  margin: 0 auto;
}
.list,
.details {
  width: 50%;
  float: left;
}
.list .item {
  width: 50%;
  float: left;
  padding: 20px 10px 20px 0;
}
.list img,
.list h3,
.list p {
  cursor: pointer;
}
.list img {
  width: 100px;
}
</style>

What all these styles do is add a little padding to the entire page to bring the content in off the sides of the screen; display the product list and details sections side by side with 50% of the width of the page each; and display the product list items in a two-column grid. This completes the definition of this component, but as yet we aren't actually displaying it anywhere!
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The first thing to do is import this component into the ClientApp/components/App.vue file, and register it as a child component of our main App component. Replace the entire script block of the App component with the following:

<script>
import ProductList from "./products/List.vue";
export default {
  name: "app",
  components: {
    ProductList: ProductList
  }
};
</script>

The first thing to note here is the import line at the top of this block. If you're new to frontend frameworks, this might not make a lot of sense to you. In the modern JavaScript world, we break the application up into chunks, usually also splitting it into separate physical files, which are known as modules. A module will export some piece of functionality which can then be imported into another dependent module using a line of code like this one. This can loosely be thought of as a using statement in a C# application, where the object or function exported from a module is its interface defining the functionality that can be used from a dependent module.

Any parent component will have a number of these lines depending on how many child components it needs to import in order to make use of them in its template section. These imported components are then registered as children of this parent component using a components object. This is an object containing a collection of key/value pairs where the key is the name we want to reference the child component by, and the value is the object we imported from the child component definition we mentioned previously.

Generally speaking, the key and value of these properties will be the same as they are in the preceding example. Therefore, as our application supports modern ES6 syntax, we can shorten this property declaration as follows:

components: {
  ProductList
}

When this code is transpiled by webpack into standard syntax that the browser can understand, this will be expanded into the full key/value pair we had earlier.

Another bit of syntax specific to ES6 is our actual import line. This syntax is fairly simple:

import ComponentName from “./relative/component/location”

 The ComponentName part of this import line does not need to correspond to the name we gave the component earlier, as we are not using named exports from the child component definition. Instead, we are using export default {…}, which means that there is only a single export from the module, and as such we can use whatever name we wish when importing, as there is only a single object or function to import anyway. For example, we could use the following if we wanted:

import FooComponent from “./products/List.vue”

The only difference would be when we have to render the child component within the template section of the parent component. This is because the name we use while importing the child component is used to determine the HTML element name we use to render it. Regardless of whether we chose to use kebab case (component-name), camel case (componentName), or pascal case (ComponentName) for the import name, we must use the kebab case equivalent for the HTML element when we enter into the template section. In this instance, we used pascal case for our ProductList component import, and when rendering this, we do so as follows:

<template>
  <div>
    <product-list />
  </div>
</template>

On the other hand, if we had indeed named our component FooComponent when importing it, we would simply change the HTML element to the following:

<template>
  <div>
    <foo-component />
  </div>
</template>

As you can see, the only relevance the name we use to import a component has is when rendering it in the template section of the parent. In this instance, ProductList makes more semantic sense, so that's what I've stuck with! At this point, you can run the application and should be greeted with a product listing:



Basic product list component

And when clicking any of the elements within a single product, that product should be selected and displayed on the right:



Displaying the selected product details

A really useful way of generating placeholder text is by using VS Code built-in snippets! In the template section of a component, type lorem50 and press Enter—this will generate 50 words of lorem placeholder text, but can be adjusted to whatever length you need by changing the number 50.

As it currently stands, our ProductList component isn't really just a list of products, as it should be if we were sticking to SOLID principles. It is responsible for rendering the product list as well as the details of a selected product. In a very simple example like this, it isn't too much of an issue, as there is minimal HTML markup, JavaScript logic, and CSS styling involved. However, in my experience, more often than not these kinds of components will become more complicated, or certain parts of the UI will be moved or copied to another page, which is made more difficult when everything is bundled up into a single component.

Let's extract the selected product details section into its own component, and render it as a child of our existing ProductList component. Create a ClientApp/components/products/Details.vue file with a template section as follows:

<template>
  <div class="details">
    <h1>{{ product.name }}</h1>
    <img :src="product.thumbnail" :alt="product.name"  />
    <p>{{ product.shortDescription }}</p>
    <p>{{ product.description }}</p>
    <p>{{ product.price }}</p>
  </div>
</template>

If you're using VS Code and followed along from earlier in this book when we installed the Vetur extension, you can quickly scaffold out an empty component definition by creating a new empty file and then typing scaffold at the top and pressing Enter.



This is a direct copy and paste from the ClientApp/components/products/List.vue component, but with a few tweaks to make it suitable to be its own component. Firstly, I removed the details class and the v-if="selectedProduct" directive from the enclosing div tag; we no longer need these as the component should not control when and if to display itself—the parent component will still control the visibility; and we have no CSS styles needing to make use of the old details class. I also renamed all instances of selectedProduct to product. We may use this component in other places within our UI in the future, so a more generic name for the product object that will be passed down via props made more sense for now.

The script section of this component looks as follows:

<script>
export default {
  name: "product-details",
  props: {
    product: {
      type: Object,
      required: true
    }
  }
};
</script>

There is nothing new here; we name the component as we usually do, then declare a single prop for the product we want to display to be passed in. The only stipulation is that this prop must be an object, and it is required—if we fail to provide one, we'll see errors in the browser console.

At this point, we are finished with the definition of this new details component. The only CSS styles specific to the display of the details section in the parent component are that it should only take up to 50% of the width of the screen. For this component to be truly reusable across multiple UI locations, we probably don't want to let it make its own decision about how much space it takes up. We'll leave that up to the parent components to decide, which means we can leave all of the current CSS styles in place in the parent list component.





In order to make use of this new component, we only have two very simple changes to make in the ClientApp/components/products/List.vue file. First of all, we need to import the new component and register it as a child:

<script>
import ProductDetails from './Details.vue'

export default {
  name: "product-list",
  components: {
    ProductDetails
  },
  // rest of script section as before...
}
</script>

We can then replace the following section of the component template:

<div v-if="selectedProduct" class="details">
  <h1>{{ selectedProduct.name }}</h1>
  <img :src="selectedProduct.thumbnail"  
  :alt="selectedProduct.name"  />
  <p>{{ selectedProduct.shortDescription }}</p>
  <p>{{ selectedProduct.description }}</p>
  <p>{{ selectedProduct.price }}</p>
</div>

With the following:

<product-details class="details" v-if="selectedProduct" :product="selectedProduct" />

There's a few things going on here that may not be immediately obvious, so let's quickly go over what this line is doing.

We already know that after importing our new ProductDetails component, we can render it using its kebab case equivalent name, which is what we've done here. However, once Vue has finished rendering this component, what the browser receives in place of this line is the full template section of the product details component, in other words a standard div element. By adding a class to this line, Vue automatically adds that class to the root element of the nested component, which means that we can write CSS styling in a parent component that targets the root element of a child component. This is how we control the width of the product details section of the UI, and don't need to move any styles into the details component itself.

The v-if=”selectedProduct” line has remained the same, and as before, simply controls the visibility of this component based on the user selecting a product in the list. The last part is the most interesting—we've used the shorthand v-bind directive syntax to bind an attribute called product to the selectedProduct property of the list components data object. Remembering back to when we created the product details component, we declared a single product prop, with a type of object and a required validation check. This is how we pass that product prop into the component using the v-bind directive with a reference to an appropriate piece of data within the parent component.

Now, you might be wondering why this isn't throwing any errors in the browser console, seeing as the product prop in the details component is required, and the selectedProduct property that we bind onto that prop in the list component is initialized as null until a user clicks on a product. The simple answer is that we chose to use the v-if directive rather than the v-show directive to control the visibility of the details component. We briefly touched on the differences in these directives back in Chapter 1, Understanding the Fundamentals, but to reiterate, using v-if means the section in question will not be rendered at all until the conditional statement becomes true. This means that until a user clicks on a product, and the selectedProduct property gets an object value assigned to it, the details component isn't even rendered in order for it to validate that its props have been passed in appropriately. This would not be the case with v-show, as it would be rendered from the start with its CSS visibility set to hidden, and prop validation would fail as the null value from the selectedProduct property would be passed in.

If you haven't already, check back in the browser to check everything still works as expected. There won't be any visible difference in how the app works after these changes, but we can still validate that the change has definitely taken effect. As long as you are using Chrome as your browser and have installed the Vue devtools extension as described back in Chapter 2, Setting Up the Development Environment, you can press F12 to open the Chrome developer tools window, then find the Vue tab at the far right of the tabs list across the top. Once inside this tab, a number of useful panes of information are displayed for us to validate what is going on under the hood of our running app. The default tab that's currently open should be the Components tab, and on the left-hand side of the developer tools window should be a GUI representation of our component tree, which looks something like this:



Chrome devtools extension - visual component tree

This proves that our new <ProductDetails> component has indeed been set up properly and is being used by the <ProductList> component! If you can only see the list component with no nested details component, make sure you've clicked on a product in the list and that the details component is visible.

On the right-hand side in the other half of the developer tools window should be another pane showing some detailed information about the component currently selected in the tree view that we've just seen. Make sure the <ProductDetails> component is highlighted in the component tree, and you should see some information as follows:





Chrome devtools extension - inspecting component data

This confirms that the product we selected in our list component is being passed down into the details component.

We've only just scratched the surface of what the Chrome dev tools extension can do to help us build and debug Vue applications, but you should already be able to see how much we can benefit from making use of it.

We now have a much better separation of concerns between the components of our UI, but it's not a very realistic example. In most online shops, there is a lot more functionality on a product details page, such as drop-down menus for customizing any potential product options, such as color or size; lists of related product suggestions based on previous user activity; comparisons with other similar products; and customer-based frequently asked question/answers and reviews. This amount of detail just wouldn't work with the master-detail pattern that we're currently using, so let's refactor again to move the details component onto a separate page, and have the user navigate to that page when clicking on one of the elements in the product list.
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At this point, our single-page application is quite literally that—a single page. This is where things get a little more complicated, as we can't rely on the server for handling the routing as we would with a standard ASP.NET MVC application. We need a way of routing to the pages of our SPA on the client. Fortunately for us, Vue has an official client-side routing library called Vue-Router, which is already installed and configured for us seeing as we started out by using the Microsoft application template.

So, what exactly is a page in a Vue SPA? As with most questions that I've come across while building Vue applications, there is a very simple answer; a page is nothing more than a standard component! As such, when creating a page for our application, the process is exactly the same as we've been following to create new components throughout this chapter; the only exception is that we have some additional configuration to tell Vue-Router how handle and navigate to it.

That being said, I do like to differentiate between page components and the UI components that build up that page by creating a ClientApp/pages directory. We can then have subfolders underneath the ClientApp/components directory that correlate to the page that will consume the files inside of it. For application-wide components that don't bimages/00011.jpeg
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