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Preface
      

      
      
      
      In 2015, when Manning approached us to write a book on Sails.js, we wanted to take an approach that reflects our background:
         building real-world applications for clients. And because that was why we built Sails.js in the first place, we wanted to
         take that experience and weave it into the pages of this book. We feel it’s important to teach the theory behind how Sails.js
         works, but it’s even more important to emphasize the practical steps involved in building a client-led project using the framework. Fortunately, our publisher agreed, and so we were able to
         embark on that effort. We hope you have as much fun reading Sails.js in Action as we did writing it.
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About this Book
      

      
      
      
      
      
A brief history of Sails
      

      
      The development of Sails began entirely by accident. Over the course of 2011 and 2012, Mike built several Node.js apps. Like
         many early Node.js users, he ended up organically accumulating code he could reuse across different projects. As you may already
         know, that works great for a while, but what he needed was a framework.
      

      
      But there wasn’t an MVC framework for Node.js yet. Most projects at that time directly incorporated two modules—Express and
         Socket.IO—which are great but were never intended to be used as complete web frameworks. We had to write database queries
         by hand and make crucial structural decisions on a case-by-case basis. This made it hard to build (and especially maintain) Node.js apps without a great deal of prior experience—not only with Node’s core libraries and module system but also with
         backend apps in general.
      

      
      Not to mention that back in those days the community was full of brilliant hobbyists and tinkerers, but the software industry
         scoffed at using Node.js on anything serious. Challenging that mindset was the grail for the first years of Sails.js—like
         many of us, Mike believed in the power of Node.js and wanted to use it at work. He proselytized for months. But alas, some
         things just aren’t meant to be.
      

      
      So Mike started doing frontend web development in his free time (contracting as a hired gun), in hopes that he’d meet a client
         with an interesting use case or, better yet, someone who really got the promise of Node.js. Fortunately, he found two: first, a guy we’ll call “G,” who needed help building an entirely realtime
         cloud storage application for his enterprise customers, and then, a few weeks later, a woman named Jessa, who was building
         a social chat application but didn’t know how to go about it in PHP. Thanks in no small part to these folks, Mike was able
         to leave his job in 2012, form a team, and start using an early version of Sails on everything.
      

      
      That’s when things got serious. Instead of relying on intermittent spurts of productivity to get stuff done, Mike and the
         core team were driven by paying customers to add new features and fix bugs. And because we were ultimately responsible for
         making sure everything worked, it meant that we were writing JavaScript on the server every day of the week.
      

      
      The Sails framework really took off in the spring of 2013 (version 0.8) when Mike created a five-minute screencast that ended
         up on the front page of the popular tech news website, Hacker News. Almost overnight, Sails was being adopted for real-world
         projects by developers from all sorts of diverse backgrounds: everything from Django to Java to ASP.NET. The increasing popularity
         of Node.js itself fueled this even further; as more and more developers tried out Node and inevitably Googled “Node.js MVC
         framework,” they discovered Sails.
      

      
      
      
      
The second renaissance in web development
      

      
      The web has changed dramatically over the past 10 years since Ruby on Rails and other developer-friendly Model-View-Controller
         (MVC) web frameworks were first introduced. These early projects popularized important ideas that are still prevalent in mainstream
         web development tools today. They also lowered the barrier to entry for becoming a full stack web developer, making it possible
         for a larger group of individuals to build web apps.
      

      
      Because they were designed for building websites, traditional web frameworks needed to support only a single user-agent: the
         web browser. (A user-agent is a software application—like a web browser—that acts on behalf of a user to send requests to
         your Sails app. We reference a number of different types of user-agents throughout the book.) But the widespread adoption
         of mobile devices like the iPhone changed everything. Modern web applications need to support all sorts of different user-agents,
         from tablets to mobile handsets—even smart devices that don’t have screens at all!
      

      
      Fortunately, the last few years have brought with them a sort of second renaissance in web development. JavaScript frameworks
         like Angular, React, Ember, and Backbone make it much easier to build rich browser interfaces. Meanwhile, the ecosystem for
         building iOS and Android apps has tons of great tools, and the manufacturers of new smart devices are making it easier than
         ever before for developers to build client applications for their platforms. What all of these frontend frameworks have in
         common is a need for an easy way to prototype and implement the backend of the application.
      

      
      
      
      
      
How this book is organized
      

      
      The book has 15 chapters:

      
      

      
         
         	
Chapter 1 begins by defining Sails.js, what you can build with it, and its core features. The chapter also includes a primer on the
            fundamental concepts necessary to understand a web application.
            
         

         
         	
Chapter 2 outlines the tools necessary to create a Sails.js app. After creating and reviewing an initial project, the chapter concludes
            with an explanation of resources you’ll use throughout the book.
            
         

         
         	
Chapter 3 begins with a discussion of how to set up the frontend static assets in Sails.js. The chapter also discusses the frontend-first
            approach to API design using jQuery (and later Angular) as frontend examples.
            
         

         
         	
Chapter 4 illustrates using Sails.js blueprints to prototype an initial API.
            
         

         
         	
Chapter 5 transitions from automatic blueprints to custom backend code. The chapter also provides an introduction to using third-party
            npm packages and machinepacks.
            
         

         
         	
Chapter 6 is an introduction to using databases with Sails.js. The chapter discusses- the details of how to model a database and send
            queries using the Sails.js ORM.
            
         

         
         	
Chapter 7 goes deep into custom actions, with a few common use cases as examples.
            
         

         
         	
Chapter 8 provides a detailed understanding of server-rendered views. The chapter marks a transition from building a single-page application,
            instead applying a hybrid approach. For many apps, this affords some key benefits, including making pages more easily accessible
            to search engines.
            
         

         
         	
Chapter 9 describes the relationship between user authentication and sessions. This chapter provides a step-by-step example of implementing
            a login process.
            
         

         
         	
Chapter 10 outlines the means to control access to your API through policies.
            
         

         
         	
Chapter 11 demonstrates best practices for refactoring your Sails app to enhance its maintainability or when faced with inevitable changes
            to project requirements.
            
         

         
         	
Chapter 12 expands on chapter 6 to show how to store and retrieve related data through embedding and associations.
            
         

         
         	
Chapter 13 walks through the implementation of some often-requested features of web applications, including support for ratings, followers,
            and search.
            
         

         
         	
Chapter 14 takes you deep into enabling realtime features like chat using WebSockets.
            
         

         
         	
Chapter 15 wraps up the book with a detailed look at what you need to take your web application to production, including a discussion
            on deployment, security, and testing.
            
         

         
      

      
      
      
      
      
About the code
      

      
      All of the source code for the book is available for download from the publisher’s website at www.manning.com/books/sails-js-in-action and from GitHub at http://sailsin-action.github.io/. There, you’ll find links to individual pages for chapters 3–15. Within each link, you’ll find, at the least, an ending GitHub repo—that is, a representation of what your source code should
         look like by the end of the chapter. If the chapter requires that you start from a particular state of code, there will also
         be a repo for the start of the chapter. Some chapters also include some other reference material.
      

      
      
      
      
Author Online
      

      
      Purchase of Sails.js 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 authors and from other users. To access the forum and subscribe to it, point
         your web browser at www.manning.com/books/sails-js-in-action. This page provides information on how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum.
      

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

      
      
      

About the Authors
      

      
      
      
      Mike McNeil is an open source developer based in Austin, Texas, and the creator of Sails.js, one of the most popular frameworks
         for Node.js. He is also the CEO and cofounder of Treeline, a Y Combinator–backed startup working to democratize backend development.
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      Irl Nathan is a recovering lawyer who has worked in technology for 20+ years and started programming in earnest 5 years ago.
         Over the past 3 years, he’s been apprenticing with Mike and the Sails.js team. Irl is a core contributor to Sails, and he
         produced a successful thirty-plus-part screencast series focusing on web programming using an earlier version of Sails.
      

      
      
      
      [image: ]

      
      
      

About the Cover Illustration
      

      
      
      
      The figure on the cover of Sails.js in Action is captioned “Homme de la Dalecarlie,” or a man from Delarna county, located in central Sweden. It borders with Norway in
         the west and is known for its remoteness, beauty, and wide range of physical geography: deciduous and coniferous forests,
         plains, lakes, rivers, foothills, and alpine regions. The illustration is taken from a collection of dress costumes from various
         countries by Jacques Grasset de Saint-Sauveur (1757–1810), titled Costumes de Différents Pays, published in France in 1797. Each illustration is finely drawn and colored by hand. The rich variety of Grasset de Saint-Sauveur’s
         collection reminds us vividly of how culturally apart the world’s towns and regions were just 200 years ago. Isolated from
         each other, people spoke different dialects and languages. On the streets or in the countryside, it was easy to identify where
         they lived and what their trade or station in life was just by their dress.
      

      
      The way we dress has changed since then, and the diversity by region, so rich at the time, has faded away. It’s now hard to
         tell apart the inhabitants of different continents, let alone different towns, regions, or countries. Perhaps we’ve traded
         cultural diversity for a more varied personal life—certainly, for a more varied and fast-paced technological life.
      

      
      At a time when it’s 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.
      

      
      
      
      


Chapter 1. Getting started
      

      
      This chapter covers

      
      

      
         
         	Reviewing modern web development
            
         

         
         	Understanding the architecture of the Sails framework
            
         

         
         	Positioning Sails in modern web development
            
         

         
         	Installing the necessary components of the technical stack
            
         

         
         	Setting up the tools of your development environment
            
         

         
      

      
      Too often, backend programming is put on a pedestal, where only highly trained and disciplined experts are worthy. That’s
         baloney. Backend programming isn’t rocket science—but that doesn’t mean it’s easy. It means that for those new to it, you
         just need a healthy curiosity and a powerful framework like Sails to get started. If you already have experience with backend
         programming in a language other than JavaScript, the transition can also be frustrating. Shifting from synchronous to asynchronous
         patterns can take some time to master. Whether you’re new or experienced, Sails will make this transition much easier. Our
         goal is to provide an entertaining, practical, gap-free path to understanding Sails as well as modern backend web development.
      

      
      
      
1.1. What is Sails?
      

      
      Sails is a JavaScript backend framework that makes it easy to build custom, enterprise-grade Node.js apps. It’s designed to
         emulate the familiar MVC pattern of frameworks like Ruby on Rails but with support for the requirements of modern apps: data-driven
         APIs with a scalable, service-oriented architecture. It’s especially good for building chat, realtime dashboards, or multiplayer
         games, but you can use it for any web application project, top to bottom.
      

      
      The book is targeted at two types of developers. First is a developer who has frontend experience and is looking to become
         a full-stack programmer using JavaScript, a language they already know. Second is a developer who has backend experience in
         a language other than JavaScript and is looking to expand their knowledge to Node.js. In either case, familiarity with HTML,
         CSS, and JavaScript is expected, as well as experience with making AJAX requests. Most important is a curiosity about how
         to build a web application.
      

      
      
      
      
1.2. What can you build with Sails?
      

      
      Whether you’re a frontend developer seeking to expand your backend knowledge or a server-side developer unfamiliar with using
         Node and JavaScript on the backend, the common denominator we all share is a desire to create web applications. Sails is designed
         to be compatible with whatever strategy you have for building your frontend, whether it be Angular, Backbone, iOS/Objective-C,
         Android/Java, or even a “headless” app that just offers up a raw API to be used by another web service or your developer community.
         Sails is great for building everyday backend apps that handle HTTP requests and WebSockets. It isn’t a good approach for building
         the client side of your application—that part is completely up to you. If you end up changing your approach (for example,
         switching from Backbone to Angular) or building a new frontend entirely (for example, building a Windows Phone native app),
         your Sails app will still work.
      

      
      
         
            
         
         
            
               	
            

         
      

      Warning

      
      
      You’re about to experience a buzzword bonanza. If you see a term you don’t recognize, don’t worry—we’ll return to these concepts
         in detail later in the book.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      What types of applications can you build? Sails excels at building these:

      
      

      
         
         	
Hybrid web applications— These applications combine a JSON API with server-rendered views; that is, in addition to an API, this type of application
            can serve dynamic (that is, personalized) HTML pages, making it suitable for use cases that demand search engine optimization
            (SEO). These applications often use a client-side JavaScript framework (for example, Angular, Ember, React, and so on), but
            they don’t necessarily have to. Examples of hybrid web applications you might be familiar with are Twitter, GitHub, and Basecamp.
            
         

         
         	
Pure APIs— These applications fulfill requests from one or more independent frontend user interfaces. We say independent because the frontend doesn’t have to be delivered by the same server that’s providing the JSON API—or even by a server at
            all. This umbrella category includes single-page apps (SPAs), native mobile applications (for example, iOS and Android), native
            desktop applications (for example, OS X, Windows, Linux), and the venerated Internet of Things (IoT). Many mobile-first products
            (think Uber, Instagram, Snapchat) start off as pure APIs.
            
         

         
      

      
      If you aren’t sure which category your application falls into, don’t worry: the concepts overlap. A pure API is to a hybrid
         web application as a square is to a rectangle. We’ll spend the first half of this book building a pure API, and the remaining
         chapters extending and maintaining it as it transitions into a hybrid web application.
      

      
      
      
      
1.3. Why Sails?
      

      
      Sails’ ensemble of small modules works together to provide simplicity, maintainability, and structural conventions to Node.js
         apps. Sails is highly configurable, so you won’t be forced into keeping functionality you don’t need. But at the same time,
         it provides a lot of powerful features by default, so you can start developing your app without having to think about configuration.
         Here are some of the things Sails does right out of the box:
      

      
      

      
         
         	
100% JavaScript— Like other MVC frameworks, Sails is built with an emphasis on developer happiness and a convention-over-configuration philosophy.
            But Node.js takes this principle to the next level. Building on top of Sails means your app is written entirely in JavaScript,
            the language you and your team are already using in the browser. Because you spend less time shifting context, you’re able
            to write code in a more consistent style, which makes development more productive and fun.
            
            
               
                  
               
               
                  
                     	
                  

               
            

            Note

            
            
            Both authors of this book can attest to how nice it is to work with one language instead of constantly switching back and forth between JavaScript and whatever backend language our company or customers
               are using. The best part? It means you get really good at it.
            

            
            
               
                  
               
               
                  
                     	
                  

               
            

            
         

         
         	
Rock-solid foundation— Sails is built on Node.js, a popular, lightweight, server-side technology that allows developers to write blazing-fast, scalable
            network applications in JavaScript. It also uses Express for handling HTTP requests and Socket.IO for managing WebSockets.
            So if your app ever needs to get really low level, you can access the raw Express or Socket.IO objects. And there’s another
            nice side effect: if you already have an Express app, your existing routes will work perfectly well in a Sails app, so migrating
            is a breeze.
            
         

         
         	
Frontend agnostic— Although the promise of “one language and/or framework to rule them all” is certainly enticing, it isn’t always realistic.
            Different organizations, technologies, and personalities all have their preferred way of doing things. It’s because of this that Mike McNeil made Sails compatible with any frontend strategy, whether it’s Angular, Backbone, iOS/Objective-C, Android/Java, Windows Phone, or something else that hasn’t
            been invented yet. Plus, it’s easy to serve up the same API to be consumed by another web service or community of developers.
            
         

         
         	
Autogenerated REST APIs— Sails comes with “blueprints” that help jumpstart your app’s backend without writing any code. Just run sails generate api dentist and you’ll get an API that lets you search, paginate, sort, filter, create, destroy, update, and associate dentists. Because
            these blueprint actions are built on the same underlying technology as Sails, they also work with WebSockets and any supported
            database out of the box.
            
         

         
         	
Use any popular database— Sails bundles a powerful object-relational mapping (ORM) tool, Waterline, which provides a simple data access layer that just
            works, no matter what database you’re using. In addition to a plethora of community projects, officially supported adapters
            exist for MySQL, MongoDB, PostgreSQL, Redis, and local disk storage.
            
         

         
         	
Powerful associations— Sails offers a new take on the familiar relational model, aimed at making data modeling more practical. You can do all the
            same things you might be used to doing in an ORM (one-to-many, many-to-many), but you can also assign multiple named associations per model. For instance, a cake might have two collections of people: “havers” and “eaters.” Better still, you
            can assign different models to different databases, and your associations/joins will still work—even across NoSQL and relational
            boundaries. Sails has no problem implicitly or automatically joining a MySQL table with a Mongo collection and vice versa.
            
         

         
         	
Standardization— When you build a Sails app, you’re taking advantage of all sorts of open standards behind the scenes. Almost everything has
            a specification, from database and file upload adapters to hooks that make up the framework itself. Using the machine specification,
            you can even make any function in your app pluggable, making it easy to switch between different providers for services like email delivery and social authentication.
            Building on top of well-defined interfaces means that whenever you need to do something custom, your work is self-documenting,
            quick to implement, and simple to debug.
            
         

         
         	
Node machine services— The Machine Specification is an open standard for Java-Script functions. Each machine has a single, clear purpose—whether
            it be sending an email, translating a text file, or fetching a web page. Machines are self-documenting, quick to implement,
            and simple to debug.
            
         

         
         	
Realtime with WebSockets— Sails translates incoming socket messages for you, making them compatible with every route in your Sails app.
            
         

         
         	
Reusable security policies— Sails provides basic security and role-based access control by default.
            
         

         
         	
Sails generators— Sails provides a consistent way of creating projects using reasonable defaults. Sails also contains generators for automating
            many tasks like creating models and controllers. Generators are built on an extensible architecture, supported by a community
            of developers.
            
         

         
         	
Flexible asset pipeline— Sails ships with opinionated build scripts and a default directory structure for client-side assets. Out of the box, the asset
            pipeline provides support for LESS, CoffeeScript, precompiled client-side HTML templates, and production minification. This
            makes setting up new projects easy and consistent, but it does pose a problem when it comes time to tweak or completely redefine
            that tooling to fit your personal preferences or your organization’s best practices. Fortunately, all the default automation
            in Sails is implemented as plugins for the Grunt task runner, which means your entire frontend asset workflow is completely
            customizable. It also means you can choose from the thousands of widely used, open source Grunt plugins already out there.
            
         

         
      

      
      If you don’t understand some of these bullet points, don’t worry. Our goal isn’t to teach you a bunch of jargon and acronyms.
         But by the end of the book, you’ll have a firm conceptual grasp of each of these topics—and, more important, you’ll be able
         to apply that understanding when building the backend for any of the different types of apps listed.
      

      
      
      
      
1.4. Fundamental concepts of a web application
      

      
      Web application development is riddled with core concepts and terminology that may or may not be familiar to you. It’s critical
         that we have a common frame of reference for them before we begin this extended journey together. This section is a jump-start
         to your understanding of an important core concept in backend development: the HTTP request/response protocol. If this seems
         like a review, feel free to skip to section 1.5, “Understanding databases.”
      

      
      
      1.4.1. Requests and responses
      

      
      The heart of a web application is handling the conversations made through requests sent by the frontend and responses sent
         by the backend. We’ll ease into this discussion using a tool we’re all familiar with: the browser. To start with, let’s take
         a look at the completed version of Brushfire, the application we’ll build together throughout the rest of this book. Navigate
         your browser to https://brushfire.io, as shown in figure 1.1.
      

      
      
      
      Figure 1.1. The contents of a response from an initial request by your browser to https://brushfire.io
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      The browser just made a request on your behalf and the Sails server responded with the contents of the home page you now see displayed, as shown in figure 1.2.
      

      
      
      
      Figure 1.2. The frontend makes a request and the backend makes a response.
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      When you’re talking with a waiter, you might use a protocol such as English or Spanish to make a request (“Could I have a glass of water?”) and receive a response (“Certainly!”). The
         same kind of conversation exists between a frontend and your Sails application, but because computers don’t have the kinds
         of mouths, ears, or brains fit for processing human language, the client and server communicate by sending specially formatted strings back and forth. This
         conversation is called the Hypertext Transfer Protocol (HTTP).
      

      
      
         
            
         
         
            
               	
            

         
      

      Tip

      
      
      “Wait, no one said anything about learning protocols!” HTTP is just an agreed-upon set of rules not unlike a rudimentary language.
         And it is this language that enables different devices that know how to speak HTTP to talk to each other. For the adventurous
         who want a low-level explanation, check out the Request For Comments (RFC) pages for HTTP found here, http://tools.ietf.org/html/rfc7230#page-5, which are surprisingly readable.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Requests and responses sent back and forth using the protocol comprise the underlying communication bridge between our frontend
         client and backend Sails server.
      

      
      Let’s take a closer look at the actual request and the response. Click the Sign Up button in the upper navigation bar of the
         homepage, and you should see the signup page, as illustrated in figure 1.3.
      

      
      
      

      
      
      Figure 1.3. Clicking the Sign Up button generates a request to the Sails backend, which responds with the signup page.
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      Once again, the browser makes an HTTP request on your behalf and the Sails server responds, in this case with a string of
         HTML markup representing the signup page. Figure 1.4 displays an overview of the steps that culminate in the rendered signup page.
      

      
      
      
      Figure 1.4. The components necessary for the backend to satisfy the request and deliver the signup page to the frontend
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      At a high level, figure 1.4 shows an often-repeated pattern of Sails components you’ll use to build the backend. We’ll focus on the details of each of
         these components in chapters 3 through 15. For now, let’s concentrate on the request. A portion of the raw request string that was sent from your browser to Sails
         looks like this:
      

      
      GET /signup HTTP/1.1

      
      This is technically called the request line or start line, but what matters is that it consists of the method (GET) and the path (/signup).
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      For our purposes, the protocol version (HTTP/1.1) can be ignored—we’re interested in just the method and the path. The request
         contains two other things we care about: request headers and a request body. We’ll discuss them a little later in the book.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Next, let’s move over to the response. The Sails server received the GET request to /signup and determined that the intent of the request was to receive a response containing the signup page. The first piece of the
         raw response string sent from the Sails server to your browser looks like this:
      

      
      HTTP/1.1 200 OK

      
      This portion of the response message is called the response line or start line and consists of the protocol version, HTTP/1.1, the server status code, 200, and something called the textual reason phrase, OK.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      Naming stuff is probably the hardest thing to do in programming. It’s so hard that we get names like textual reason phrase.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The important part is the server status code (200), a special number that indicates the status or outcome of the request, like how the code exited. In addition to the status
         code, the response also contains the HTML of the startup page in a part of the response called the response body.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      The complete response message also contained response headers, which aren’t part of our example, so we’ll postpone discussing them.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Now for some good news! Because requests originate in a limited number of ways, you’ll rarely have to work with a raw request
         or a raw response. Instead, outgoing requests will be generated by one of the approaches in table 1.1.
      

      
      Table 1.1. Sources of HTTP requests
      

      
         
            
            
         
         
            
               	
                  Approach

               
               	
                  Example

               
            

         
         
            
               	A browser URL bar
               	http://www.myApp.com/signup
            

            
               	An anchor tag
               	<a href="http://www.myApp.com/signup"></a>
            

            
               	
The browser’s location property on the window dictionary
               
               	window.location = "http://www.myApp.com/signup"
            

            
               	The browser window dictionary open method
               	window.open("http://www.myApp.com/signup")
            

            
               	An AJAX request
               	
                  $.ajax({
  url: '/signup',
  type: 'GET',
  success: function(result){
    console.log('result: ', result);
  },
  error: function(xhr, status, err){
    console.log(err);
  }
});
                  
               
            

            
               	Via an HTTP library (Android example)
               	
                  // Instantiate the RequestQueue.
RequestQueue queue = Volley.newRequestQueue(this);
String url ="http://www.google.com";
// Request a string response from the provided URL.
StringRequest stringRequest = new StringRequest(Request.Method.GET, url,
           new Response.Listener<String>() {
    @Override
    public void onResponse(String response) {
        // Display the first 500 characters of the response string.
        mTextView.setText("Response is: "+ response.substring(0,500));
    }
}, new Response.ErrorListener() {
    @Override
    public void onErrorResponse(VolleyError error) {
        mTextView.setText("That didn't work!");
    }
});
// Add the request to the RequestQueue.
queue.add(stringRequest);
                  
               
            

         
      

      
      Incoming raw requests to the backend are parsed and transformed by Sails into dictionaries with properties you can easily
         access in your backend code.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      What—JavaScript has dictionaries? Because the word object is used ubiquitously in JavaScript to describe almost everything, we use the term dictionary to refer to an object that’s declared using {} curly braces. For example, { foo: 'bar' } is a dictionary.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      For outgoing responses, you’ll rely on Sails’ built-in methods for responding to a request with JSON or a dynamic HTML web
         page. This allows you to focus on how your application is supposed to work, instead of the detailed minutiae of HTTP.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      For 99% of use cases, this level of abstraction is more than flexible enough. But if you ever need lower-level access, don’t
         worry. Sails and Node.js allow you to work directly with the underlying HTTP request and response streams on a case-by-case
         basis.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Now that you know a bit more about the request and response, let’s explore how they’re used to successfully fulfill the requirements
         of our application.
      

      
      
      
      1.4.2. HTTP methods
      

      
      In section 1.4.1, we introduced HTTP as a way for the frontend and backend to send data back and forth. But requests are useful for more than
         just transporting data: they also convey intent. The Sails server must interpret that intent and respond with something that
         fulfills the requirements of the initial request. Let’s examine how this communication is accomplished using the signup page
         as a real-world example. In your browser, fill out the Brushfire signup form you navigated to earlier, and click Create Account.
         This triggers an AJAX request from the browser. An overview of this request/response can be found in figure 1.5.
      

      
      
      
      Figure 1.5. The components necessary for the backend to satisfy the request by creating a user and responding with the result
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      Once again, don’t get overwhelmed by the details; we’ll reinforce each component many times with examples. If you looked at
         the raw request string, it would look like this:
      

      
      POST /user/signup HTTP/1.1

      
      Because the request included the method, POST, and the path, /user/signup, in this example, you’d say that the browser sent a POST request to /user/signup. HTTP methods (also known as verbs) like POST, GET, PUT, and DELETE are simply labels that help indicate the intent of a request.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      The request on the signup page is intended to create a new user. Shortly, you’ll see that the frontend and backend have made
         an agreement that when the frontend makes a POST request to /user/signup, the backend Sails server will create the user. The request is the frontend’s portion of that agreement.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The term HTTP method can be confusing because it gives the impression that each method has some inherent, specific purpose. The reality is that
         the method label, POST, doesn’t inherently do anything. It can express your intent, but it’s up to the backend to determine how to interpret that
         intent and respond.
      

      
      For example, you could create a Sails app that interprets a GET request to the path /signup as a request to create a new user. Technically, this would work just fine, but it would be a bad idea, because it would violate
         a common convention.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      We use the term convention to mean an informal agreement between programmers for how something is supposed to work. It’s usually a bad idea to break
         conventions. Not only do they make it easier for developers to collaborate and get up to speed on a code base, but they also
         make it easier for you to remember how your app works as it matures.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The GET method, by convention, is used to indicate that an action is cacheable or safe, because nothing should change as a result of making a GET request. If your backend interpreted a GET request to the path /signup as a request to create a new user, adding the user would violate this convention. The conventional side effects of each HTTP
         method are listed in table 1.2.
      

      
      Table 1.2. HTTP method conventions
      

      
         
            
            
         
         
            
               	
                  Method

               
               	
                  Side effects

               
            

         
         
            
               	GET
               	Should be cacheable; that is, sending a GET request shouldn't cause any side effects. Often used for fetching data.
               
            

            
               	POST
               	No guarantees. Any given POST request could cause side effects such as sending an email or creating a pet store in the database.
            

            
               	PUT
               	Should be idempotent; that is, sending the same PUT request over and over has the same side effects as sending it only once. Often associated with
                  updating a resource.
               
            

            
               	DELETE
               	Should be idempotent (see the previous entry). Often associated with deleting a resource.
            

         
      

      
      But we want to stress again that these are what the methods should do according to convention. It will be up to you to implement them in this way on the backend.
      

      
      The other part of the request is the URL path, which looks like a file system path on your computer’s local hard disk. Although a path can be anything, more often the
         path is simply a reference to a resource and action. For example, the path /user/signup consists of a user resource and a signup action.
      

      
      
         
            
         
         
            
               	
            

         
      

      Tip

      
      
      You can think of a resource as a label that groups related tasks together and an action as one of those tasks.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      By combining the POST method with the path /user/signup, you convey the request’s intent—to sign up or create a new user.
      

      
      Next, let’s move to the response. The Sails server received the POST request to /user/signup, interpreted its intent, and as you’ll see later, created the user account before responding to the browser like this:
      

      
      HTTP/1.1 200 OK

      
      Here, the only part of the response line you’re interested in is the status code.

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      The conventional meaning of a status code is even more ingrained than the conventional meaning behind HTTP method labels. You’ll use status codes in your responses
         as a shorthand way to convey the status of a request. In this case, the Sails server responded with a status 200, signaling that the creation of the user account was successful. For an exhaustive list of conventional status codes, see
         https://www.w3.org/Protocols/rfc2616/rfc2616-sec10.html.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      In our previous example, you learned how the request can convey intent to create a user. But what interprets that intent on
         the backend? The short answer is that Sails matches the incoming request with a route using its built-in router. We’ll explore
         routes and the router in the next section.
      

      
      
      
      1.4.3. Routing
      

      
      It’s easier to examine how Sails interprets the intent of an incoming request using figure 1.6.
      

      
      
      
      Figure 1.6. Understanding how the Sails router matches the incoming request with routes to trigger an action
      

      
      [image: ]

      
      
      Recall that in the earlier example you made an AJAX POST request to /user/signup. Sails “heard” the request via a built-in module called the router [image: ]. The router recognized the particular request because the request matched [image: ] the configured route address of an explicit route, and then that triggered an action [image: ], as illustrated in figure 1.7.
      

      
      
      
      Figure 1.7. The router matched the request as part of an explicit route.
      

      
      
      
      [image: ]

      
      
      
      In Sails, explicit routes are configured in a JavaScript file, where they’re written as a dictionary with a key for each unique
         route. The key POST /user/signup is called the route address, and it consists of the HTTP method and path. On the right side, every explicit route has a route target, special syntax that tells Sails what to do when it receives matching requests. In most cases, this route target consists
         of a controller, User-Controller, and an action, signup. When a request is made, the router looks for a matching route address, and if it finds one, it executes the corresponding
         controller action.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      The action is itself a JavaScript function, and the controller is a name we give the dictionary that aggregates actions under
         a common resource. So in the signup example, you named the controller UserController because the actions will all concern a user.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      It’s easy to get lost in all the new terminology, so let’s compare a route to something you already understand, a jQuery click
         event, in figure 1.8.
      

      
      
      
      Figure 1.8. A route [image: ] operates like a click event handler [image: ]. The route address [image: ] serves a similar purpose to the combination of the DOM selector [image: ] and DOM event. And the route target [image: ] is similar to an event handler function [image: ].
      

      
      [image: ]

      
      
      When the Sails router analyzes an incoming request, POST /user/signup HTTP/1.1, and it matches a route’s method and path, POST /user/signup, it executes the controller action similarly to the way the browser analyzes an incoming DOM event, matches it against a
         particular selector, and executes an event handler function.
      

      
      Now that you can convey intent from the frontend via a request and interpret that intent on the backend using a route and
         a router, let’s explore how to fulfill the requirements of the request on the backend using controller actions.
      

      
      
      
      1.4.4. Performing actions
      

      
      To better understand controller actions (or simply actions), let’s focus on an example: a signup form. When the user submits the form, a POST request is sent to /user/signup. When it arrives at the Sails backend, the request is automatically compared with your app’s configured routes. The first
         matching route will be triggered, which then calls a controller action. It’s the job of this controller action to fulfill
         the requirements of this request. Recall that actions are just JavaScript functions and that controllers are just dictionaries
         of related actions.
      

      
      The requirements for the example endpoint ('POST /user/signup'
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