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  preface


  I have been a professional software developer for 37 years and a web developer for around 10 years. My projects have used many technologies and frameworks, including raw DOM manipulation, jQuery, Ruby, Angular 1, React, Polymer, Angular 2+, Vue, Svelte, and probably some I have forgotten.


  I place a high value on developer productivity. Unnecessary complexity really works against this. While I find many things to love about Svelte and Sapper, the main driver for me is their simplicity compared to other web development approaches. I know from my experience of using other frameworks that I am far more productive when using Svelte and Sapper.


  My first exposure to Svelte came from watching a talk titled “Rethinking Reactivity” by the creator of Svelte, Rich Harris. It is a very compelling talk and definitely appealed to my desire to reduce the complexity of web development. That led me to dig in further, write a long article about Svelte, give talks at user groups, and expand to giving talks at conferences. The next logical step was to write this book!


  The book covers nearly every topic related to Svelte and Sapper, and some that are only tangentially related. After reading this, you should be well-poised to use these tools in your next web development project.
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  about this book


  Who should read this book


  Svelte and Sapper in Action is for web developers who want to increase their productivity. Maybe you have a nagging suspicion that there must be an easier way to develop web applications. Good news--there is, and you will learn about it here!


  Through numerous code examples, you will learn how to use Svelte and Sapper to implement many common features of web applications.


  The book assumes that readers have a basic familiarity with HTML, CSS, and JavaScript:


  
    	
      On the topic of HTML, readers should be familiar with elements like html, head, link, style, script, body, div, span, p, ol, ul, li, input, textarea, and select.

    


    	
      On the topic of CSS, readers should understand the syntax of CSS rules, the CSS meaning of “cascade,” basic CSS selectors (including element names, class names, ids, descendants, and children), commonly used CSS properties (including color, font-family, font-size, font-style, and font-weight), and the CSS box model (content, padding, border, and margin).

    


    	
      On the topic of JavaScript, readers should know about variables, strings, arrays, objects, functions, classes, Promises, destructuring, the spread operator, exports, and imports.

    

  


  I am easy to find online, should you have questions about anything in the book. My hope is that by the time you make it through this book, you will be convinced that there is something special about Svelte and Sapper. These are technologies that deserve a shot at being used in your next project.


  How this book is organized: A roadmap


  This book is divided into 4 parts containing a total of 21 chapters.


  Part 1 introduces Svelte and Sapper.


  
    	
      Chapter 1 explains why these approaches to web development deserve your attention. It concludes with a brief introduction to Svelte Native, a comparison of Svelte to other popular web frameworks, and a description of the tools you will need to get started.

    


    	
      Chapter 2 walks you through building your first Svelte applications using an online tool (called the “REPL”). Apps built this way can be saved, shared with others, and exported to continue development locally. Then the steps for developing Svelte apps locally are described.

    

  


  Part 2 dives deep into Svelte, providing thorough coverage along with lots of example code.


  
    	
      Chapter 3 teaches you how to build Svelte components. This includes the logic, markup, and styling. Then it covers managing component state, using reactive statements, and using module context. Finally, an example of developing and using a custom component is presented.

    


    	
      Chapter 4 covers Svelte block structures that wrap conditional logic, iteration, and promise handling around markup, which is typically HTML. Conditional logic is implemented using {#if}, iteration is implemented using {#each}, and promise handling is implemented using {#await}.

    


    	
      Chapter 5 explores several options for communicating between components. These include using props, two-way binding, slots, events, and context.

    


    	
      Chapter 6 describes the use of stores to share state between components. There are four kinds of stores: writable, readable, derived, and custom. Then techniques for using stores with JavaScript classes and persisting store data are described.

    


    	
      Chapter 7 shows various approaches to interacting with the DOM in Svelte components. This includes inserting HTML, using “actions” to gain access to DOM elements, and using the tick function to manually modify the DOM after Svelte updates it. Finally, approaches to implementing dialog boxes and drag-and-drop are presented.

    


    	
      Chapter 8 reviews the provided lifecycle functions that enable registering functions to be called at key points in the lifecycle of components. These include onMount, beforeUpdate, afterUpdate, and onDestroy. Finally, an approach to implementing custom lifecycle functions based on the provided lifecycle functions is presented.

    


    	
      Chapter 9 demonstrates three approaches to adding page routing in Svelte applications: manual routing, hash routing, and using the page.js library. A shopping app is developed to demonstrate each of these options. Another popular approach is to use Sapper. Sapper routing is discussed in chapter 16.

    


    	
      Chapter 10 explores the extensive support for animation that is built into Svelte. The packages svelte/animate, svelte/motion, and svelte/transition are described in detail. Two approaches to animating moving items between two lists are presented. One uses a combination of the fade transition and the flip animation. Another uses the crossfade transition. Finally, the creation of custom animations and using transition events is discussed.

    


    	
      Chapter 11 shows several approaches to debugging issues in Svelte applications. These include using the @debug tag, reactive statements with console methods, and the svelte-devtools browser extension.

    


    	
      Chapter 12 demonstrates various approaches to testing Svelte applications. Unit tests are implemented with Jest and svelte-testing-library. End-to-end tests are implemented with Cypress. Some accessibility checking is provided by the Svelte compiler. Additional accessibility testing is performed with Lighthouse, axe, and WAVE. Finally, Storybook is used to demonstrate and manually test components.

    


    	
      Chapter 13 explores a few options for deploying Svelte applications. These include manual deployment to an HTTP server, using Netlify, using Vercel Now, and using Docker.

    


    	
      Chapter 14 covers additional topics related to Svelte. These include form validation, using CSS libraries, using “special elements,” creating Svelte component libraries, and generating web components from Svelte components.

    

  


  Part 3 explores Sapper in depth. Sapper builds on Svelte to add many features.


  
    	
      Chapter 15 walks through building your first Sapper application. The shopping app developed in chapter 9 is recreated using Sapper.

    


    	
      Chapter 16 explores many aspects of Sapper. First, the default file structure of Sapper applications is explained. Then several Sapper features are described, including page routes, page layouts, preloading, prefetching, and code splitting.

    


    	
      Chapter 17 explores Sapper server routes. These enable implementing API services in the same project as the client side of a web app. An example of implementing create, retrieve, update, delete (CRUD) services is presented.

    


    	
      Chapter 18 shows how Sapper apps can be “exported” to generate static sites. This can be desirable for apps where it is possible to generate the HTML for every page at build time. An example of such an app is implemented, containing pages related to the rock/paper/scissors game, and dogs in my family.

    


    	
      Chapter 19 describes how Sapper apps support offline operation using a service worker. Many caching strategies are described. Details about the default Sapper service worker are provided, as are descriptions of the service worker events install, activate, and fetch. An approach to enabling the use of HTTPS in the Sapper server is presented. Finally, techniques to verify the offline behavior of a Sapper app are shared.

    

  


  Part 4 goes beyond Svelte and Sapper.


  
    	
      Chapter 20 explores preprocessing source files to add support for alternative syntaxes. Popular options include Sass, TypeScript, and Markdown. Examples of using each of these are provided.

    


    	
      Chapter 21 provides an introduction to Svelte Native. This combines Svelte and NativeScript to build mobile applications for Android and iOS. Two online REPL apps will get you started building Svelte Native apps without installing any software on your computer. The provided components for display, forms, actions, dialogs, layout, and navigation are described, and details about styling Svelte Native components are provided. An example app that demonstrates most of these is implemented. Finally, the NativeScript UI add-on library is described, and an example app using one of its components, RadSideDrawer, is presented.

    

  


  The learning doesn’t stop after the last chapter! The seven appendixes contain important information.


  
    	
      Appendix A provides links to many resources related to Svelte, Sapper, Svelte Native, and more.

    


    	
      Appendix B describes how to use the Fetch API to invoke REST services.

    


    	
      Appendix C describes the basics of using the MongoDB database, which is used in chapter 17.

    


    	
      Appendix D describes how to configure and use ESLint to check for issues in your Svelte and Sapper apps.

    


    	
      Appendix E describes how to configure and use Prettier to format the code in Svelte and Sapper apps.

    


    	
      Appendix F describes how to use several VS Code extensions when editing Svelte and Sapper apps with VS Code.

    


    	
      Appendix G describes how to use Snowpack to build Svelte applications. Snowpack implements a more efficient way to build web applications than the approach typically used by module bundlers such as Webpack, Rollup, and Parcel.

    

  


  Throughout the book we’ll develop a Travel Packing application. Most chapters add features to the app based on the topics they cover.


  Readers who are new to Svelte should read chapters 1 through 8 before skipping to any of the later chapters. These cover the core principles of Svelte. Readers with previous Svelte experience can skip to chapters of interest.


  About the code


  Much of the code in the book can be found in the author’s GitHub repositories at https:// github.com/mvolkmann. In particular, see https://github.com/mvolkmann/svelte-and-sapper-in-action and https://github.com/mvolkmann/svelte-native-components.


  To run the code, you will need to install a recent version of Node.js. If you do not already have this installed, browse to https://nodejs.org/ and click either the LTS or Current button to download it.


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


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


  liveBook discussion forum


  Purchase of Svelte and Sapper in Action includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical questions, and receive help from the author and from other users. To access the forum, go to https://livebook.manning.com/#!/book/svelte-and-sapper-in-action/ discussion. You can also learn more about Manning’s forums and the rules of conduct at https://livebook.manning.com/#!/discussion.


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


  Other online resources


  Appendix A lists a large number of online resources. Most of these are directly related to Svelte and Sapper, but some cover topics applicable to all varieties of web development.
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  about the cover illustration
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  The way we dress has changed since then and the diversity by region, so rich at the time, has faded away. It is now hard to tell apart the inhabitants of different continents, let alone different towns, regions, or countries. Perhaps we have traded cultural diversity for a more varied personal life--certainly for a more varied and fast-paced technological life.


  At a time when it is hard to tell one computer book from another, Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity of regional life of two centuries ago, brought back to life by Grasset de Saint-Sauveur’s pictures.


  
    Part 1. Getting Started

  


  Welcome to Svelte and Sapper in Action! We’ll start here by learning why these approaches to web development deserve your attention, then we’ll learn about Svelte Native, compare Svelte to other popular web frameworks, and delve into the tools you’ll need to get started. We’re also going to build our first Svelte application with an online tool called the REPL. Apps built this way can be saved, shared with others, and exported to continue development locally.


  
    1 Meet the players

  


  This chapter covers


  
    	Svelte


    	Sapper


    	Svelte Native

  


  Svelte (https://svelte.dev/) is a tool for building JavaScript-based web applications. It is an alternative to web frameworks like React, Vue, and Angular. Like them, Svelte focuses on defining user-interface (UI) components and their interactions. Each UI component is an independent, potentially reusable part of a larger user interface that can be independently designed and implemented.


  Svelte has many benefits over other web frameworks:


  
    	
      Apps produced using Svelte require less code than most frameworks to implement the equivalent functionality.

    


    	
      Svelte produces smaller bundle sizes, which results in decreased browser load times.

    


    	
      Svelte greatly simplifies state management, both within and across components. (State management includes organizing the data that drives an app and responding to changes in the data.)

    

  


  Sapper (https://sapper.svelte.dev/) is a framework built on top of Svelte for creating more advanced web applications. It adds many features over Svelte, including page routing, server-side rendering, code splitting, and static site generation. But web applications that do not need these features, or that wish to implement them in a different way, can opt to use Svelte by itself.


  Svelte Native (https://svelte-native.technology/) also builds on Svelte. It integrates the use of NativeScript for building Android and iOS mobile applications.


  Note Throughout this book when referring to various options for creating web applications, I will refer to them as “frameworks,” even though some use the term “library.”


  1.1 Introducing Svelte


  Do we really need another tool for building web applications?


  Putting in the effort to learn yet another approach is only worthwhile if it brings significant benefits. Perhaps it could require writing less code to achieve the same outcome. Maybe it could do less actual work at runtime to accomplish the same result. Or perhaps it could result in fewer total bytes needing to be downloaded to browsers.


  Check, check, and check! Svelte delivers on all of these goals and more.


  Like other frameworks, Svelte can be used to build entire web applications. Svelte components can be used in a single application or can be defined in a library that is shared by multiple applications. It can also be used to create custom elements (web components) that are usable in web apps implemented with other frameworks or with no framework at all.


  Rich Harris, who formerly worked at The Guardian and is currently at The New York Times, developed Svelte starting in 2016. He previously created the Ractive web framework (https://ractive.js.org/), which is used at The Guardian and inspired parts of Vue. He also created the Rollup module bundler, which is an alternative to Webpack and Parcel.


  The word svelte means slender, which describes both the syntax of Svelte and the bundle sizes it produces.


  1.1.1 Why Svelte?


  Svelte has many advantages over existing web frameworks. The most significant of these are summarized in the following sections.


  Svelte is a compiler


  Other popular web frameworks include large runtime libraries to support all their features. But Svelte is not a runtime library. It is a web application compiler implemented in TypeScript.


  Note A compiler is software that translates code in one programming language to another. Typically this is from a high-level language (such as Go or Java) to a lower-level language (such as machine code or bytecode).


  Note TypeScript is an open source programming language that is a superset of JavaScript; its programs are compiled to JavaScript. TypeScript adds many features above JavaScript, the most significant of which is the ability to define the types of variables and functions. TypeScript is developed and maintained by Microsoft.


  Svelte UI components are defined in .svelte files. These can contain a combination of JavaScript, CSS, and HTML. For example, a component could contain HTML elements for a login form, CSS to style it, and JavaScript to pass the data entered to an authentication service when the Login button is clicked.


  The Svelte compiler compiles .svelte files to JavaScript and CSS. This has many benefits, one being that new features can be added to Svelte without bloating the bundle size of deployed applications. The compiler only includes code for the features of Svelte that are actually used. 


  Svelte produces small bundles


  Svelte apps have significantly smaller bundle sizes than equivalent apps created with other web frameworks. This means that Svelte apps can be downloaded to browsers more quickly.


  Note In the context of web applications, bundles are JavaScript files that are created by combining, optimizing, and minimizing all the JavaScript code needed by an application.


  In large part, Svelte achieves smaller bundle sizes by including only the required framework code instead of an entire framework library. For example, the Todo app presented in chapter 2 has a bundle size that is 13% of the size of an equivalent React app. Links to Svelte, React, and Vue versions of this app can be found in chapter 2.


  Note All of these web frameworks incorporate some amount of “tree shaking” to eliminate unused code. But Svelte retains far less framework code. For example, React apps must ship code that produces virtual DOM representations and finds differences between them. The use of virtual DOMs is described later.


  FreeCodeCamp’s comparison of frameworks, “A RealWorld Comparison of Front-End Frameworks with Benchmarks (2019 update),” catalogs statistics on building a real world web application using many web frameworks (http://mng.bz/8pxz). In this case, the app used in the comparison is a social blogging site called “Conduit,” similar to Medium.com.


  The reported gzipped app size for some popular framework choices include


  
    	
      Angular + ngrx: 134 KB

    


    	
      React + Redux: 193 KB

    


    	
      Vue: 41.8 KB

    


    	
      Svelte: 9.7 KB

    

  


  Clearly Svelte shines on this metric. 


  Svelte requires less code


  Svelte requires less code to implement the same functionality. The reported number of lines of code from these same benchmarks are


  
    	
      Angular + ngrx: 4,210

    


    	
      React + Redux: 2,050

    


    	
      Vue: 2,076

    


    	
      Svelte: 1,116

    

  


  This is significant for multiple reasons. Having less code to read means there is less code to understand. It also means there are fewer places for bugs to hide. 


  Svelte provides reactivity without using a virtual DOM


  Some web frameworks, including React and Vue, use a virtual Document Object Model (DOM) to optimize updating the real DOM in response to data changes. When component state changes, the framework builds a new version of the DOM in memory and then compares it to the previous version. Only the differences are applied to the real DOM. Although this is faster than updating everything in the real DOM, it does take time to build a virtual DOM and compare it to the previous one.


  Reactivity is the ability to update the DOM in response to application and component state changes. Svelte provides reactivity by tracking changes to top-level component variables (not scoped inside functions) that affect what components render. It updates only the affected parts of the DOM rather than re-rendering the entire component. This allows Svelte to do less work than many frameworks to keep the DOM in sync with application state. 


  Svelte is fast


  Check out Stefan Krause’s benchmarks at https://krausest.github.io/js-framework-benchmark/current.html. The app used in these tests renders a table with 4 columns and 1,000 rows. On this page you can select the frameworks to be compared and see side-by-side statistics. For example, select “angular-v8.0.1-keyed,” “react-v16.8.6-keyed,” “svelte-v3.5.1-keyed,” and “vue-v2.6.2-keyed.” This returns the results for application startup time shown in figure 1.1. These results demonstrate that Svelte is quite fast compared to other options.


  Note The term keyed in these selections means the code creates an association between data and DOM elements. When the data changes, the associated DOM element is updated. Adding and removing array elements causes DOM elements to be added and removed. The test results in figure 1.1 are from “keyed” implementations because that is more representative of what apps typically use to make updating of existing DOM elements more efficient. 
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  Figure 1.1 Benchmark boot-up time and download time


  Svelte requires less memory


  Using less memory is a significant benefit when web applications are run on older computers or mobile devices, which tend to have less available memory for running applications.


  The benchmark site used in the previous section reports the comparison for memory usage shown in figure 1.2. These results demonstrate that Svelte apps typically use less memory than other options. 


  Svelte components do not use a JavaScript container


  .svelte files do not define any kind of JavaScript container for the component. Instead, a component is defined by a combination of a script element, HTML to render, and a style element.


  This approach is simpler than that used by most other web frameworks. Fewer lines of code are required to define a component, and there are fewer JavaScript concepts to think about. For example, Angular components are defined by a class, React components are defined by a function or a class, Vue 2 components are defined by an object literal, and Vue 3 components are defined by functions. 


  Svelte styling is scoped


  By default, the CSS specified in each Svelte component only applies to that component. This means that CSS rules defined in a .svelte file do not accidentally “leak out” and affect the styling of other components.


  Styles are treated differently in other frameworks. In Angular, styles specified in the styles property of a component are also scoped to the component by default. In Vue, styles are only scoped to components if they are specified inside a style element with the scoped attribute. React does not provide support for scoping styles to components, which is one reason why CSS-in-JS solutions are popular in React applications. There is little appeal for these CSS-in-JS solutions in Svelte. 
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  Figure 1.2 Benchmark memory utilization in MBs


  Svelte provides a place for global styles


  Svelte provides a clear place to specify global styles that can affect any component. This is in the file public/global.css. 


  Svelte simplifies state management


  Management of application and component state is much easier in Svelte compared to other frameworks. Contributing features include context, stores, and module context, each of which will be covered in detail later. 


  Svelte supports two-way data bindings


  Svelte makes it easy to bind the value of a form control to a component variable. Form controls include input, textarea, and select elements. Top-level variables in .svelte files represent the state of a component.


  When the value of a bound variable changes, the values of associated form controls are automatically updated. When the user changes the value of a bound form control, the value of the associated variable is automatically updated. 


  Svelte makes animation easy


  Svelte has built-in support for a variety of animations. Adding animation to an application is surprisingly simple. This encourages the use of more animation, which can result in a better user experience.


  Examples of such animations in a Todo app include causing new todo items to fade into view and deleted todo items to fade out of view. If todo items are maintained in categorized lists, animation can be used to smoothly move an item out of its current category and into a new category. 


  Svelte encourages accessibility


  Svelte provides runtime warnings for accessibility issues. For example, img elements that have no alt attribute are flagged. This makes it more likely that Svelte applications will be usable by users that require special ways of interacting with web browsers. 


  1.1.2 Rethinking reactivity


  In the context of web applications, reactivity is the ability of the DOM to be updated automatically in response to changes in data (a.k.a. state). This can be compared to spreadsheets. A change to the value of one cell can cause the values displayed in other cells to change. This happens when a cell’s value is based on the values of other cells using a formula.


  Svelte makes implementing reactivity easier than other frameworks. It supports a unique way of managing the state of a component that relies on watching top-level variables (explained in section 3.9). It also simplifies the ways in which state can be shared across components.


  
    HTML DOM


    The HTML DOM provides an in-memory representation of a web page. It is composed of a tree of JavaScript objects that represent nodes. There is a JavaScript object that represents the entire Document, and it has references to other DOM objects that represent elements on the page. DOM objects have methods that can be called to get information about a node, add child nodes, register event listeners, and more. Modifying the DOM changes what the browser displays.


    Here is a sample HTML document:

    <!DOCTYPE html>
<html>
  <head>
    <title>My Page</title>
  </head>
  <script>
    // For exploring the DOM from the DevTools console ...
    window.onload = () => console.dir(document);
  </script>
  <body>
    <h1>My Page</h1>
    <p>I like these colors:</p>
    <ul>
      <li>yellow</li>
      <li>orange</li>
    </ul>
  </body>
</html>


    The following figure illustrates the DOM nodes created by a web browser that represent the HTML document in memory.
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    DOM nodes

  


  The “Rethinking Reactivity” conference talk given by Rich Harris on multiple occasions clearly describes the concerns that motivated the creation of Svelte (www.youtube .com/watch?v=gJ2P6hGwcgo). The top 10 points in this talk all correlate to features implemented in Svelte:


  
    	
      Implement real “reactive programming” as seen in spreadsheets. When a value changes, other values can update in response.

    


    	
      Avoid use of a virtual DOM. Rich says, “As engineers we should be offended by all that inefficiency.”

    


    	
      Write less code. It’s better for developers and better for performance. Rich says, “There’s only one reliable way to speed up your code, and that is to get rid of it.”

    


    	
      Provide warnings for accessibility issues.

    


    	
      Scope styles to components so they don’t leak out and affect each other.

    


    	
      Identify unused CSS rules so they can be removed.

    


    	
      Make it easy to add transitions and animations, using CSS for performance.

    


    	
      Allow framework features to be added without bloating the bundle size of apps that don’t use them.

    


    	
      Use Sapper (a wrapper around Svelte) to add page routing, code splitting, server-side rendering, and more.

    


    	
      Use Svelte Native for mobile apps. This is an alternative to React Native. 

    

  


  1.1.3 Current issues in Svelte


  Using Svelte is appropriate for nearly any web application. However, there are issues you should consider that may cause some developers to prefer other frameworks.


  Svelte is implemented in TypeScript, but until July 21, 2020 it did not support using TypeScript to define components out of the box. This could be achieved with a little configuration and added tooling. But now, opting into the use of TypeScript is much easier. See https://svelte.dev/blog/svelte-and-typescript for details.


  Note Chapter 20 discusses using svelte-preprocessor to support using TypeScript in .svelte files. The official TypeScript support added in July, 2020 uses this. Chapter 20 also touches on using the command-line tool svelte-check to check for errors in .svelte files, including TypeScript errors. Appendix F discusses using the VS Code extension Svelte for VS Code, which uses the Svelte Language Server to report errors in opened .svelte files, including TypeScript errors.


  Svelte is not a particularly good option for web applications that must run in Internet Explorer. Polyfills are required to run Svelte apps in Internet Explorer 11 (see https:// github.com/sveltejs/svelte/issues/2621 and https://mvolkmann.github.io/blog/topics/ #/blog/svelte/supporting-ie11/). Svelte apps are unlikely to run in versions of Internet Explorer before version 11. Fortunately, it is no longer a requirement for most web applications to run in Internet Explorer.


  Some web frameworks (such as React and Vue) make it easy to generate the content for different parts of a component in separate functions within a component definition. Contrast this with the approach used by Svelte, where all the HTML for a component is specified outside its JavaScript code. A downside of the Svelte approach is that dividing the HTML to be rendered into separately managed chunks requires defining additional components in separate .svelte files. However, since these files contain almost no boilerplate code, creating a new component is easy.


  Web frameworks that predate Svelte have had many years for their supporting libraries to be created. One example is collections of pre-built components. Fewer of these libraries currently exist for Svelte, but the number is growing.


  Consider whether the benefits of Svelte outweigh the limitations described here. I’m confident that after a little experience with Svelte, you will conclude, as I have, that they do!


  1.1.4 How does Svelte work?


  Figure 1.3 shows the role of the Svelte compiler. User-interface (UI) components are implemented in .svelte files. These can contain JavaScript code (in a script element), CSS (in a style element), and HTML to be rendered.
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  Figure 1.3 Flow of files into and out of the Svelte compiler


  .svelte files can import other .svelte files to use as child components. For example, a TodoList component that represents an entire Todo application can import and use a Todo component that represents a single todo item, perhaps with a checkbox, the text of the item, and a Delete button.


  .svelte files can also import things such as functions from .js files and from third-party libraries (typically obtained from npm). For example, functions from the popular Lodash library can be imported and used in a Svelte app.


  The Svelte compiler compiles all of this into a single bundle.js file and a single bundle.css file. These contain only the JavaScript code and CSS rules that are used in the application. Only the parts of the Svelte library that are needed are included in bundle.js.


  Styling that can affect any component is placed in the global.css file. The main HTML file, index.html, includes global.css and the bundle files produced by the Svelte compiler. This HTML file is loaded into a web browser to run the application.


  The Svelte compiler also generates bundle.css.map and bundle.js.map files, which support mapping from the generated code to original source lines. These are used by debuggers, such as those built into browsers. 


  1.1.5 Does Svelte disappear?


  In most web frameworks, the code that is delivered to web browsers to run an application includes code written by the developers and a framework library. If the framework implements a large number of features, the code to support those features is often delivered even if only a subset of the features is actually used.


  Some say that Svelte “disappears” once an app is built. This refers to not including a Svelte library in the bundle produced by the Svelte compiler. But some Svelte library code is included.


  The Svelte library is mostly defined by JavaScript files in the node_modules/svelte directory. The main functions are defined in internal.js, which is currently around 1,400 lines of code. Other library files are used for specific features, including easing.js, motion.js, register.js, store.js, and transition.js.


  As you will see later, Svelte applications are compiled by running the npm run dev or npm run build commands. These produce files in the public directory, including bundle.js and bundle.css. Svelte library functions that are used by the app are copied to the top of bundle.js. For small to medium size apps (such as a Todo app), this amounts to around 500 lines of code.


  The Svelte library code doesn’t disappear, but it is very small compared to other web frameworks. 


  1.2 Introducing Sapper


  Sapper is a framework that builds on Svelte. It includes all of Svelte and adds many features that are not included in Svelte by default. These features can be added to Svelte applications, but it is easier to use Sapper and automatically gain them.


  The name Sapper has two meanings. First, it is a contraction of “Svelte app maker.” Second, the English word sapper is defined as “a soldier responsible for tasks such as building and repairing roads and bridges, laying and clearing mines, etc.” In a sense, this is what Sapper does for Svelte.


  Like Svelte, Sapper was created and is maintained by Rich Harris along with many other contributors.


  1.2.1 Why consider Sapper?


  Each of the following features are added by Sapper. We’ll look at them in detail in later chapters.


  
    	
      Sapper provides page routing. Page routing associates URLs with “pages” in an app and defines how navigation between pages is described in markup. Sapper page routing is entirely defined by directory and file naming conventions. This makes it easier to understand and implement than approaches that require calling library functions to configure routing.

    


    	
      Sapper supports page layouts. Page layouts define a common layout for sets of pages within an app. For example, many pages might contain common header, footer, and nav sections. Page layouts remove the need to repeat these common sections on each page that requires them.

    


    	
      Sapper provides server-side rendering (SSR), which generates the HTML for visited pages on the server instead of in the browser. This can provide a better user experience, because the JavaScript for the page does not have to be downloaded before the page is rendered. It can also result in better search engine optimization (SEO). Sapper SSR does this automatically for the first page visited within a session.

    


    	
      Sapper supports server routes. Server routes provide an easy way to implement Node-based API services in the same project as the client-side web application. This is convenient for developers who wish to work on the full stack of an application rather than only the frontend. Using this feature is optional. The API/REST services used by Svelte and Sapper apps can be implemented with any technology stack.


      
        REST


        REST stands for representational state transfer, and it is described in Roy Fielding’s PhD dissertation from 2000. It is an architectural style, not a standard or API.


        These are the main ideas behind REST:


        
          	A software component requests a “resource” from a service by supplying a resource identifier and a desired media type. A resource identifier can be a URL, and a request can be made using Ajax (https://developer.mozilla.org/ en-US/docs/Web/Guide/AJAX).


          	A “representation” of the resource is returned. This is a sequence of bytes, and metadata to describe it. For example, it can be JSON, name/value pairs in HTTP headers, an image, etc. A representation can contain identifiers of other resources.


          	Obtaining this representation causes the software component to “transfer” to a new “state.”

        


        In common usage, REST uses HTTP requests and responses. The HTTP verbs POST, GET, PUT, and DELETE are mapped to the “CRUD” operations create, retrieve, update, and delete respectively.

      

    


    	
      Sapper supports code splitting. Code splitting allows the JavaScript required for each page of the application to be downloaded only when a page is visited for the first time. This is much more efficient than downloading all the code for the entire application when the first page is visited.

    


    	
      Sapper supports prefetching. Prefetching provides faster page loads by anticipating the next page a user will visit based on mouse hovers. This can be configured on each page link. The first time a user hovers over such a page link, Sapper will begin downloading the JavaScript required by the page. It can also initiate calls to API services that gather data required by the page.

    


    	
      Sapper supports static site generation. Static site generation (or exporting) crawls a Svelte web application at build time and generates the HTML that each page renders. This results in highly efficient websites because each page is, in a sense, prerendered.


      Sites created this way are not required to be entirely static. They can still include JavaScript code and take advantage of Svelte reactivity for updating the DOM.

    


    	
      Sapper supports offline usage. Sapper web applications use a service worker in order to remain usable, perhaps in a limited sense, when network connectivity is lost. This is done by caching certain files and responses so that cached versions are used when there is no connection to the internet.

    


    	
      Sapper supports end-to-end testing. Sapper apps come with support for using Cypress to implement tests that walk through an application in the way a user would, performing tasks like logging in, navigating to various pages, entering text, and clicking buttons. 

    

  


  1.2.2 How does Sapper work?


  The “pages” of a Sapper app are defined in .svelte files that reside in the src/routes directory. The components used by these pages are defined in .svelte files that reside in the src/components directory. Navigation between pages is implemented with plain HTML anchor elements (<a>) that specify a page name in their href attribute.


  By default, Sapper apps are served by the Polka server library. This is a Node-based library that has nearly the same API as Express, but Polka is more efficient in terms of performance and size. If desired, Sapper apps can easily be modified to use Express instead.


  As you saw earlier, the Svelte compiler generates bundle.js and bundle.css files that contain all the JavaScript and CSS for the entire application. Sapper is different. It generates separate .js and .css files for each page of the application. These are placed in the _ _sapper_ _/build/client directory. On each page load, only the JavaScript and CSS needed for that page are downloaded. 


  1.2.3 When should Sapper be used?


  Using Sapper instead of straight Svelte is as easy as creating a project with a different initial set of directories and files. These sets of files can be created with the npx command, as you will see later.


  All of the features described in the previous section are available by default in Sapper applications. No additional libraries are required.


  Using Sapper instead of Svelte is recommended any time an app needs one or more of the features provided by Sapper, and when developers approve of the way Sapper has implemented them. For example, developers who prefer an alternative way of describing page routes might opt to use Svelte, where they can choose a routing strategy. For most apps, the approaches used by Sapper are acceptable. 


  1.2.4 When should Sapper not be used?


  At the time of writing, Sapper had not yet reached version 1.0.0. This means that its features are still subject to breaking changes. Developers who are concerned about this may want to wait until Sapper is more mature before using it in production applications.


  However, the features provided by Sapper are so valuable and well-implemented that it may be better to use it in its current state than attempt to duplicate these features in a Svelte app. After all, it is likely that you already use many npm packages that are not yet tagged as version 1 or above. 


  1.3 Introducing Svelte Native


  NativeScript (https://nativescript.org/) is a framework for creating mobile applications that run on Android and iOS devices. It was created and is maintained by Telerik, which was acquired by Progress Software in 2014.


  NativeScript applications are built using XML syntax (with custom elements), CSS, and JavaScript. They can be written without using any web framework, or they can use Angular, React, Svelte, or Vue.


  NativeScript applications use native components rather than web views. In this sense, NativeScript is similar to React Native. Plugins allow access to all


  

  

  1.4 How does Svelte compare with other web frameworks?


  

  1.4.1 Angular


  

  

  

  1.4.2 React


  

  

  

  1.4.3 Vue


  

  

  1.5 What tools are needed to get started?
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