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Foreword
      

      
      
      
      In 1991, Tim Berners-Lee launched the world’s first website, which ran on a program he named the WorldWideWeb. Two years later,
         he would release the source code for the WorldWideWeb and the world itself would never be the same. You can still see that
         first web page at info.cern.ch.
      

      
      Since 1991, the web has experienced unprecedented popularity. At 24 years old, it’s still the most widely used technology
         in the world. It runs on all operating systems, all hardware platforms, and nearly all mobile devices in some form or fashion.
         The program that makes this all possible is the almighty web browser.
      

      
      Traditionally, web browsers were simply middlemen. They would fetch data from a server, display it, take data back to the
         server, and get more data to display. But today’s web browsers, while still true to the original principals of the web, are
         far more complex than anyone could ever have imagined back then.
      

      
      The humble browser has graduated into a full-fledged runtime for applications of all sizes. These are applications that don’t
         have to be installed, can be accessed from anywhere, and run everywhere. This is the holy grail for developers. Being able
         to deploy one codebase that runs everywhere and is always up to date is an opportunity too good to pass up. No other technology
         can make this boast.
      

      
      Riding on the success of the web platform is the ubiquity of JavaScript—a language created in 10 days that’s now the most
         used programming language in the world. Developers have embraced JavaScript, and that has opened up doors to new types of
         applications that we never would have dreamed possible in a web browser.
      

      
      These new applications, often called single-page applications (SPAs), run almost entirely in the browser, and they introduce
         a whole new set of principles, patterns, and problems. The broad appeal of the web has resulted in a Cambrian explosion of
         Java-Script and CSS frameworks; so many that it is daunting at best to try to find the needle of success in the haystack of
         frameworks.
      

      
      That, dear reader, is why this book is so important.

      
      For the past four years, I’ve worked at Telerik as a developer advocate focusing on the Kendo UI JavaScript library. I’ve
         watched countless JavaScript frameworks come and go. The hype reaches critical mass, and then the next big thing shows up,
         and the developers who are actually building solutions on these fads are left to pick up the pieces. It often leaves me wondering
         when it will settle down and we can focus on the one “right way” to build this new generation of rich client applications.
      

      
      The raw truth is that there is no “right way” to do anything. There is only the way that works for your project and your skill
         set. There is only the way that makes you most productive and, ultimately, most successful.
      

      
      In order to find that way in the world of SPAs, it’s imperative to understand the fundamental principles behind the SPA concept
         itself. Learning a framework will not be sufficient and will ultimately leave you short and wanting more. A deep understanding
         of the core concepts on which a successful SPA rests will enable you to make the right decisions with confidence and to know
         how to build the last 20% when your JavaScript framework of choice takes you only 80% of the way there.
      

      
      This book will be your guide. It’s for experts and novices alike. While reading it, I found myself learning basics that I
         had hastily glossed over, as well as getting new insight into terminology that I thought I had a good grasp of but only partially
         (and in some cases incorrectly) understood. The insight and explanations contained in these pages are not just academic but
         also practical and hands-on, showing you how to build an SPA and addressing real-world implementations head-on while discussing
         relevant SPA frameworks.
      

      
      I’m generally skeptical of books that try to tackle a concept as big as that of SPAs, but this is one of the few reads that
         somehow manages to take a very complex topic and break it down into easily understandable and digestible pieces.
      

      
      It is without hesitation that I provide my full recommendation for this book—each and every page.

      
      BURKE HOLLAND

      
      DIRECTOR OF DEVELOPER RELATIONS

      
      TELERIK

      
      

Preface
      

      
      
      
      Many of the projects I’ve worked on have been long-running efforts taking a year or more to build. Then, of course, there
         were updates and additional phases to complete after that. Because these types of projects take so long, technology grows
         by leaps and bounds in the meantime. By the time I was ready to start the next project, I’d have to reevaluate my tech stack
         because things had changed so much.
      

      
      It was when my team and I were gearing up for our most recent single-page application project that I had the idea to write
         this book. My director had given us the green light to research the “best of breed” for the technologies we wanted to use.
         So we began evaluating various solutions and creating small proof-of-concept applications.
      

      
      While going through this process again, I was reminded of the difficulties in sifting through the sheer volume of information
         available to us these days. It also occurred to me how daunting this must be for those new to creating single-page applications.
      

      
      So I set out to write a book that would not only summarize what’s involved in building an SPA but also give a nice introduction
         to some of the libraries and frameworks used to create them. Additionally, I wanted the book to be straightforward and easy
         to digest, yet give enough technical details so that you can actually build an SPA when you’ve finished reading it.
      

      
      Thanks for taking this journey with me. I hope you’ll find this book to be an indispensable guide to single-page application
         development.
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About this Book
      

      
      
      
      This book was written to give you an introductory look at what it takes to create a single-page application. The book not
         only introduces you to frameworks and technologies for creating an SPA but also shows you how to unit test them and how to
         automate client-side development and build-related tasks.
      

      
      Because part of the process of creating an SPA is deciding what your technology stack will look like, the book compares various
         approaches used by today’s leading JavaScript frameworks. One of the reasons why so many frameworks exist is that there’s
         no single correct way to build an application. By comparing different frameworks, you can better decide what’s right for you
         and your next project.
      

      
      Each chapter of the book includes a complete, working application. I’ve tried to keep things interesting yet not overwhelming.
         I’m not a fan of long-running examples that fill half a book with pages and pages of source code to wade through. So I decided
         to create a separate project for each chapter. I also tried to keep each example as small and to the point as possible while
         still being interesting and relevant to the concepts and topics for the chapter.
      

      
      
      
Roadmap
      

      
      Part 1: The basics
      

      
      

      
         
         	
Chapter 1 introduces you to the overall SPA concept. From the beginning you’ll start learning important concepts and how SPAs are different
            from traditional web applications. You’ll get a clear, concise definition accompanied by an overview of how the various pieces
            and parts of an SPA fit together.
            
         

         
         	
Chapter 2 dives deeper, introducing you to a family of JavaScript frameworks known as MV* frameworks and their role in the creation
            of a single-page application. The chapter talks about the commonalities among frameworks, as well as how they’re different.
            The end-of-chapter project is written three different ways, each with a different MV* framework so you can see different architectural
            styles in practice.
            
         

         
         	In chapter 3, you’ll get acquainted with modular programming. You’ll see firsthand through examples and the chapter’s project the reasons
            you should be using modules in your SPA. We’ll also break down the module pattern’s syntax and walk through it step by step.
            We’ll top off the chapter with an introduction to module loading and AMD modules.
            
         

         
      

      
      Part 2: Core concepts
      

      
      

      
         
         	
Chapter 4 gives you a crash course on client-side routing. You’ll get a breakdown of how routing works under the covers and see how
            various frameworks approach routing. You’ll also get an understanding of how client-side routing affects the application’s
            state.
            
         

         
         	
Chapter 5 introduces you to layout design and view composition in an SPA. We’ll start with simple designs and work our way up to more
            complicated ones with complex routes. Additionally, we’ll touch on advanced layout topics, like working with nested views
            and sibling views.
            
         

         
         	In chapter 6 we’ll talk about inter-module communication. What’s the good of creating modules if they can’t talk to each other, right?
            You’ll not only see different approaches to inter-module communication but also get a feel for modular application design.
            
         

         
         	
Chapter 7 looks at the role of the server in an SPA environment. Although the client is still the focus, you’ll see how your SPA communicates
            with the server and how to handle results from your server calls. The chapter examines result handling from the standpoint
            of both callbacks and the use of promises. You’ll also see how MV* frameworks help you with these tasks. At the end of the
            chapter, you’ll get a brief introduction to REST and see how your SPA can consume RESTful services.
            
         

         
         	
Chapter 8 is an overview of unit testing JavaScript applications, specifically SPAs. Don’t worry if you’ve never done any unit testing
            on the client. We’ll take this slow and easy and go through the basics step by step.
            
         

         
         	Finally, in chapter 9, you’ll see how client-side task automation helps you both in development and in creating a build process. You’ll get clear
            pictures of the most common types of tasks for each scenario and see them in action in the code for the end-of-chapter project.
            
         

         
      

      
      The appendices are meant to complement the chapters. Appendix A is a walk-through of the complete source code for all three versions of the project for chapter 2. Appendix B and appendix C complement chapter 7. Appendix B is an overview of the XMLHttpRequest API, and appendix C is a summary of the server-side calls for the chapter’s project. Although the chapter is written deliberately so that you
         can use the server-side language of your choice, appendix C additionally includes a guide to the Spring MVC code that was used in the downloadable source. Appendix D is a simple guide for installing Node.js and Gulp.js, which you’ll need if you want to try out the code for chapter 9.
      

      
      
      
      
Audience
      

      
      This book assumes you have at least basic knowledge of JavaScript, HTML, and CSS. It’s also helpful if you have some level
         of web development experience, although this isn’t a requirement. This book does, however, target those who have little or
         no experience in the development of single-page applications or have created SPAs but not using the technologies described
         in this book.
      

      
      
      
      
Code conventions and downloads
      

      
      Source code in listings or in text appears in a fixed-width font like this to separate it from ordinary text. Code annotations accompany the listings, highlighting important concepts.
      

      
      Source code for the examples in this book can be downloaded from the publisher’s website at www.manning.com/books/spa-design-and-architecture.
      

      
      
      
      
Software and hardware requirements
      

      
      If you’re using a recent Mac OS X or Windows computer and a modern browser (for example, Firefox, Safari, or Chrome), you
         should have no trouble with any of the examples. For any special software requirements, you’ll find directions in the chapter/appendix
         itself.
      

      
      Because most of the examples dynamically fetch HTML files, you may need to set certain privileges in your browser if you’re
         running the example locally (versus using a server). Please see the readme.txt file in the downloadable source for the project
         for details.
      

      
      If you want to try the example for chapter 7, you’ll need to use some type of server and some type of server-side language. Everyone has their preferences, so it’s left
         to you to decide what you want to use. I used Java/Spring MVC and include a mini guide to getting that set up. If you’re using
         something else, I describe the server-side calls and objects conceptually so you can re-create them using the technology of
         your choice.
      

      
      
      
      
Author Online
      

      
      Purchase of SPA Design and Architecture 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 and subscribe to it, please go to www.manning.com/books/spa-design-and-architecture. This page provides information on how to get on the forum once you’ve 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 dialog between individual readers and between
         readers and the author can take place. It’s not a commitment to any specific amount of participation on the part of the authors
         whose contribution to the Author Online forum remains voluntary (and unpaid). We suggest you try asking the author some challenging
         questions lest his 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 author
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      Emmit Scott is a senior software engineer and architect with more than 17 years of experience in creating web-based applications.
         He’s developed large-scale applications for education, banking, and telecommunications. His hobbies include reading (especially
         Jim Butcher novels), playing the guitar (was a head banger back in the day), and spending as much time as possible with his
         children.
      

      
      
      

About the Cover Illustration
      

      
      
      
      The figure on the cover of SPA Design and Architecture is captioned “Habit of a Young Turk of Quality in 1700.” The illustration is taken from Thomas Jefferys’ A Collection of the Dresses of Different Nations, Ancient and Modern, London, published between 1757 and 1772. The title page states that these are hand-colored copperplate engravings, heightened
         with gum arabic. Thomas Jefferys (1719–1771), was called “Geographer to King George III.” He was an English cartographer who
         was the leading map supplier of his day. He engraved and printed maps for government and other official bodies and produced
         a wide range of commercial maps and atlases, especially of North America. His work as a mapmaker sparked an interest in local
         dress customs of the lands he surveyed and mapped, and which are brilliantly displayed in this four-volume collection.
      

      
      Fascination with faraway lands and travel for pleasure were relatively new phenomena in the late 18th century and collections
         such as this one were popular, introducing both the tourist as well as the armchair traveler to the inhabitants of other countries.
         The diversity of the drawings in Jefferys’ volumes speaks vividly of the uniqueness and individuality of the world’s nations
         some 200 years ago. Dress codes have changed since then and the diversity by region and country, so rich at the time, has
         faded away. It is now often hard to tell the inhabitant of one continent from another. Perhaps, trying to view it optimistically,
         we have traded a cultural and visual diversity for a more varied personal life. Or a more varied and interesting intellectual
         and technical 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 Jeffreys’ pictures.
      

      
      
      
      


Part 1. The basics
      

      
      
      This part of the book will get you acquainted with some basic concepts you’ll need to know before developing your first single-page
         web application.
      

      
      In chapter 1, we’ll talk about what an SPA is in very clear terms. It’s important to know what this type of architecture involves and
         why you might choose it over that of a traditional web application.
      

      
      Keeping your application’s code base clean and maintainable becomes critical when working within the context of a single page.
         Chapter 2 compares different styles of JavaScript framework that help you achieve that goal. The chapter frames the discussion with
         an introduction to the three architectural patterns that heavily influenced these frameworks: MVC, MVP, and MVVM. The chapter
         then progresses into how the same application must change based on the style of framework that’s implemented.
      

      
      In chapter 3, you’ll get a crash course on the module pattern and how it will change the way you think about organizing your JavaScript
         code. Using this pattern, you’ll be able to create functions and variables as you normally would but within the cozy confines
         of a structure that mimics classic encapsulation in other languages. As you’ll find out in this chapter, modular programming
         is crucial for a successful SPA.
      

      
      
      
      
      


Chapter 1. What is a single-page application?
      

      
      This chapter covers

      
      

      
         
         	The definition of a single-page application (SPA)
            
         

         
         	An overview of the basic elements of an SPA
            
         

         
         	The benefits of SPAs over traditional web applications
            
         

         
      

      
      Developers have been chasing the dream of delivering web applications with the look and feel of native desktop applications
         for about as long as they’ve been writing them. Various solutions for a more native-like experience, such as IFrames, Java
         applets, Adobe Flash, and Microsoft Silverlight, have been tried with varying degrees of success. Though different technologies,
         they all have at least one goal in common: bringing the power of a desktop app to the thin, cross-platform environment of
         a web browser. The single-page (web) application, or SPA, shares in this objective, but without a browser plugin or a new
         language to learn. The idea that a native-like experience can be realized using only JavaScript, HTML, and Cascading Style
         Sheets (CSS) is a tantalizing thought, but what is an SPA under the covers, and where did this idea begin?
      

      
      The stage was set in the early 2000s. A brand-new way of thinking about web-page design came about when the AJAX movement
         started to gain steam. It began with an interesting, yet obscure, ActiveX control in Microsoft’s Internet Explorer browser,
         used to send and receive data asynchronously. These humble beginnings eventually led to a revolution, when the control’s functionality
         was officially adopted by the major browser vendors as the XMLHttpRequest (XHR) API.
      

      
      Developers who began to merge this API with JavaScript, HTML, and CSS obtained remarkable results. The blending of these techniques
         became known as AJAX, or Asynchronous JavaScript and XML. AJAX’s unobtrusive data requests, combined with the power of JavaScript to dynamically
         update the Document Object Model (DOM), and the use of CSS to change the page’s style on the fly, brought AJAX to the forefront
         of modern web development.
      

      
      Piggybacking off this successful movement, the SPA concept takes web development to a whole new level by expanding the page-level
         manipulation techniques of AJAX to the entire application. Additionally, the patterns and practices commonly used in the creation
         of an SPA can lead to overall efficiencies in application design, code maintenance, and development time. Having a successful
         implementation of a single-page application, though, will be greatly impacted by your understanding of SPA architecture.
      

      
      As with most emerging solutions, single-page application design comprises a variety of approaches. Varying opinions by today’s
         experts, plus a multitude of competing libraries and frameworks, can make finding the right solution for your SPA project
         challenging. The more you know going into it, the more successful you’ll be in finding the implementation that’s right for
         you and your development goals. That’s why I’ll start by providing a clear understanding of an SPA and its benefits. Over
         the course of the book, you’ll examine each facet of SPA development by using a style of Java-Script frameworks commonly called
         MV* frameworks.
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Not everything is MV*
         
         Our discussion of SPAs in this book is limited to MV* frameworks (and you’ll learn more about them in chapter 2). It’s important to make this distinction up front, however, because other approaches can be used to create an SPA, including
            using React (https://facebook.github.io/react) or Web Components (a W3C specification for a set of standards for component-based web development), for example.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      
      
1.1. SPA in a nutshell
      

      
      In an SPA, the entire application runs as a single web page. In this approach, the presentation layer for the entire application
         has been factored out of the server and is managed from within the browser. To get a better idea of what this looks like,
         you’ll review a couple of illustrations.
      

      
      First, let’s take a look at a web application that’s not an SPA. Figure 1.1 shows a large web application that uses a traditional server-side design.
      

      
      
      
      Figure 1.1. In a traditional web application, each new view (HTML page) is constructed on the server.
      

      
      [image: ]

      
      
      With this design, each request for a new view (HTML page) results in a round-trip to the server. When fresh data is needed
         on the client side, the request is sent to the server side. On the server side, the request is intercepted by a controller
         object inside the presentation layer. The controller then interacts with the model layer via the service layer, which determines
         the components required to complete the model layer’s task. After the data is fetched, either by a data access object (DAO)
         or by a service agent, any necessary changes to the data are then made by the business logic in the business layer.
      

      
      Control is passed back to the presentation layer, where the appropriate view is chosen. Presentation logic dictates how the
         freshly obtained data is represented in the selected view. Often the resulting view starts off as a source file with placeholders,
         where data is to be inserted (and possibly other rendering instructions). This file acts as a kind of template for how the
         view gets stamped whenever the controller routes a request to it.
      

      
      After the data and view are merged, the view is returned to the browser. The browser then receives the new HTML page and,
         via a UI refresh, the user sees the new view containing the requested data.
      

      
      Figure 1.2 demonstrates how this design could look as an SPA. Notice what has happened with the presentation layer and our transactions.
      

      
      
      
      Figure 1.2. In an SPA, the presentation layer moves to the client-side code, and transactions never require a browser refresh.
      

      
      [image: ]

      
      
      Moving the process for creating and managing views into the UI decouples it from the server. From an architectural standpoint,
         this gives the SPA an interesting advantage. Unless you’re doing partial rendering on the server, the server is no longer
         required to be involved in how the data is presented.
      

      
      The overall SPA design is nearly the same as the traditional design. The key changes are as follows: no full browser refreshes,
         the presentation logic resides in the client, and server transactions can be data-only, depending on your preference for data
         rendering.
      

      
      
      1.1.1. No browser refreshes
      

      
      In an SPA, views aren’t complete HTML pages. They’re merely portions of the DOM that make up the viewable areas of the screen.
         After the initial page load, all the tools required for creating and displaying views are downloaded and ready to use. If
         a new view is needed, it’s generated locally in the browser and dynamically attached to the DOM via JavaScript. No browser
         refreshes are ever needed.
      

      
      
      
      1.1.2. Presentation logic in the client
      

      
      Because our presentation logic is mostly client side in an SPA, the task of combining HTML and data is moved from the server
         to the browser. As on the server side, source HTML contains placeholders where data is to be inserted (and possibly other
         rendering instructions). This client-side template is used as a basis for stamping out new views in the client. It’s not template
         HTML for a complete page, though. It’s for only the portion of the page the view represents.
      

      
      The heavy lifting of routing to the correct view, combining data with the HTML template, and managing a view’s lifecycle is
         typically delegated to a third-party Java-Script file commonly referred to as an MV* framework (sometimes called an SPA framework). Chapter 2 covers templates and MV* frameworks in detail.
      

      
      
      
      1.1.3. Server transactions
      

      
      In an SPA, several approaches can be used to render data from the server. These include server-side partial rendering, in
         which snippets of HTML are combined with data in the server’s response. This book focuses on an alternative approach, in which
         rendering is done on the client and only data is sent and received during business transactions. This is always done asynchronously
         via the XHR API. The data-exchange format is typically JavaScript Object Notation (JSON), though it doesn’t have to be. Even
         using client-side rendering, though, the server still plays a vital role in the SPA. Chapter 7 reviews the role of the server in more detail.
      

      
      Even if you’re already using a server-side design pattern such as Model-View-Controller (MVC) to separate views, data, and
         logic, reconfiguring your MVC framework for use with SPAs is relatively easy. Therefore, frameworks such as ASP.NET MVC or
         Spring MVC can still be used with an SPA.
      

OEBPS/01fig01_alt.jpg
Client side

| &
Fs g HTML views returned,
/ causing full-page refresh
HTML
Server side
Presentation layer

Views created and
- - -] o sl an Sasener

Model (layer)

Service layer

Business layer

Data layer

=) =2
P S






OEBPS/01fig02_alt.jpg
Client side

Presentation layer

| Views created and managed

s My <+ by MV in the browser
framework

AIAX

) JsoN \ Transactions via AJAX
Server side (XHR + DOM manipulation)

never require refresh

JSON to native
object conversion

Model (layer)

Service layer

Business layer

Data layer






OEBPS/common01.jpg





OEBPS/logo.jpg
/I MANNING PUBLICATIONS





OEBPS/xxiifig01.jpg





OEBPS/common02.jpg





OEBPS/cover.jpg
Design and Ar

Emmit A. Scott, Jr.
Fowswoo y Burke Holland

| | FTITHE





