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Foreword
      

      
      
      
      For many global brands, including Twitter and Forbes, a Progressive Web App (PWA) is now the default way to ship a modern
         mobile web experience. PWAs can provide fast, compelling journeys similar to what can be achieved with a native app—but they’re
         also discoverable and accessible to everyone via the mobile web.
      

      
      Users re-engage with PWAs using features like push notifications and Add to Homescreen, which have enabled PWAs like Lancôme
         to see a 16% increase in year-on-year revenue since launching in October 2016. PWAs also support instant and offline loading
         experiences on repeat visits, enabling productivity on-the-go, even with spotty network connectivity.
      

      
      Dean Hume’s excellent Progressive Web Apps takes a practical, example-driven approach to learning how PWAs can help you build fast, engaging sites. You’ll find each
         PWA feature presented in a tidy, independent section that highlights why the feature can provide user value, how to use it,
         and best practices learned from PWAs that have shipped to production.
      

      
      As an early adopter of PWAs, Dean is aware of some of the most valuable tips and tricks for shipping a mobile site that efficiently
         uses these new features. I’m happy to recommend Progressive Web Apps and hope it helps you unlock the potential for fantastic user experiences on mobile.
      

      
      —ADDY OSMANI, engineering manager working on PWAs at Google
      

      
      

Preface
      

      
      
      
      I’ve been fortunate to have been a web developer for almost 15 years now. The web has changed a lot since I first started
         out, and with each year that passes, it feels like it’s getting better and better.
      

      
      About five years ago, I was sitting in a conference room listening to Google’s Alex Russell talk about Service Workers and
         how they were the next big thing that was going to change the web. Many people in the audience (me included) weren’t too sure
         about this newfangled feature and the benefits it might bring to the web. But true to his word, Service Workers and now Progressive
         Web Apps (PWAs) are here to stay and have forever changed the web for good.
      

      
      I remember when I first started experimenting with PWAs. At first, things seemed a little complicated, but as soon as I wrote
         my first working Service Worker it all seemed to click. That “a-ha!” moment struck, and I realized how powerful these features
         could really be. Ever since then, I’ve been hooked.
      

      
      I’m wholly passionate about web performance and producing fast web pages that delight users. In fact, many years ago, I wrote
         a book with Manning about web performance and ASP.NET websites (who knew, right?) For me personally, the best thing about
         PWAs is that they help you build fast, resilient, and engaging web applications that delight your users. By the time you’re
         finished reading this book, I hope that you too have that “a-ha!” moment and that you’re as passionate about PWAs as I am.
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About this Book
      

      
      
      
      Progressive Web Apps was written to help you use the amazing features of Progressive Web Apps (PWAs) to build fast, engaging, and resilient web
         applications. The book begins by focusing on the basics of PWAs and soon dives into their core features, demonstrating how
         to implement them on your own websites. In the various chapters, the book dissects existing PWAs that some large organizations
         around the world have built and explores different tips and tricks that you can use to improve your own PWAs.
      

      
      Progressive Web Apps is for web developers who are looking to take their web development to the next level. Both beginners and experienced web
         developers will learn what PWAs are all about and how to use their features to enhance their websites. Although plenty of
         blog posts and docs about this topic exist online, this book brings together everything in a clear, easy-to-follow format
         that will benefit anyone wanting to learn more about PWAs. A prior knowledge of web development will help you while reading
         through the various chapters in this book, but overall you don’t need to be an expert. As you work through this book, you’ll
         take a basic web application and slowly add new PWA features to it.
      

      
      
      
      
How this book is organized
      

      
      This book has 11 chapters divided into five parts.

      
      Part 1 starts with the basics and explains everything you need to know about the foundations of PWAs:
      

      
      

      
         
         	
Chapter 1 discusses PWAs and builds a business case for why they’re so important to the modern web developer. The chapter also dives
            into Service Workers, which play a key role in the creation of PWAs.
            
         

         
         	
Chapter 2 takes the first steps toward building PWAs and discusses different architectural approaches you can use when building them.
            Here we also dissect an existing PWA step-by-step and see how organizations around the world are starting to benefit from
            their features.
            
         

         
      

      
      Part 2 covers using the power of Service Workers to build faster web applications:
      

      
      

      
         
         	
Chapter 3 looks at the basics of Service Worker caching and then gets into some of the more advanced use cases of caching on the web.
            
         

         
         	
Chapter 4 explores the Fetch API and explains how you can tap into it to speed up the load times of your PWAs. It also looks at two
            clever techniques using WebP images and the Save-Data header to reduce the overall weight of web pages.
            
         

         
      

      
      Part 3 covers the features that will help you create engaging PWAs:
      

      
      

      
         
         	
Chapter 5 describes how you can use the web app manifest file to build an engaging PWA. We’ll look into a feature known as Add to Homescreen
            and consider some more advanced techniques for getting the most out of this great feature.
            
         

         
         	
Chapter 6 explains what push notifications are and how to use them to truly engage with your users. It goes through a step-by-step
            example that demonstrates how you can begin implementing your own push notifications.
            
         

         
      

      
      Part 4 covers techniques that can be used to build resilient PWAs:
      

      
      

      
         
         	
Chapter 7 covers offline browsing and explains how to unlock the cache within the browser to start building truly offline applications.
            
         

         
         	
Chapter 8 talks about building PWAs that cater to situations where the user has a troublesome network connection. You’ll learn the
            best techniques for building resilient web apps that work with poor or unreliable network connections.
            
         

         
         	
Chapter 9 describes the techniques used to build offline web applications that are able to synchronize data when they re-establish
            network connectivity. This chapter looks at an API known as BackgroundSync and demonstrates how to build PWAs that use this
            powerful feature.
            
         

         
      

      
      Part 5 covers the future of PWAs and the many great, new features that are currently available for developers to start using today:
      

      
      

      
         
         	
Chapter 10 discusses the Web Stream API and explains why it’s so powerful. The chapter also demonstrates how to use this API to supercharge
            your page load times.
            
         

         
         	
Chapter 11 covers some of the most common questions I’m asked and attempts to answer them as clearly and thoroughly as possible.
            
         

         
         	The final chapter, chapter 12, explores the future of PWAs and a few of the new APIs that are either in development or are currently available to experiment
            with.
            
         

         
      

      
      In general, developers who are entirely new to PWAs should read the first two chapters for a basic understanding of their
         inner workings and how to correctly set up the environment for development. From the start of the book, you create a sample
         application and build on it in each chapter. That said, this book was written so that you can flip between chapters and read
         out of order, picking and choosing depending on the topics that interest you. But for a well-rounded understanding of the
         many great features of PWAs, I recommend reading all the chapters.
      

      
      
      
      
Code conventions and downloads
      

      
      The code for all numbered listings is available for download from www.manning.com/books/progressive-web-apps and is also on GitHub at https://github.com/deanhume/progressive-web-apps-book.
      

      
      
      
      
About the author
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      DEAN ALAN HUME is an author, blogger, software developer, and Google developer expert. He has written numerous articles and given dozens
         of presentations, and is the author of Fast ASP.NET Websites (Manning, 2013) and Building Great Startup Teams (Blurb, 2017). He also contributed to the book A Career On The Web: On the Road to Success (Smashing Magazine, 2015). A software developer at heart, Dean is passionate about web performance and regularly writes articles
         based on all things software development on his blogdeanhume.com. He collects hobbies, including surfing, snowboarding, boxing, and participating in triathlons; currently, he’s learning
         to brew beer.
      

      
      
      
      
Book forum
      

      
      Purchase of Progressive Web Apps 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://forums.manning.com/forums/progressive-web-apps. You can also learn more about Manning’s forums and the rules of conduct at https://forums.manning.com/forums/about.
      

      
      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.
      

      
      
      
      
About the cover
      

      
      The figure on the cover of Progressive Web Apps is captioned “Habit of an Ethiopian, in 1581.” The illustration is taken from
         Thomas Jefferys’ A Collection of the Dresses of Different Nations, Ancient and Modern (four volumes), 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, which are brilliantly displayed in this 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. Defining Progressive Web Apps
      

      
      
      In 2015, the International Telecommunication Union estimated that about 3.2 billion people, or almost half of the world’s
         population, would be online by the end of that year. Think about that number for a second. 3.2 billion people. That’s about
         32,000 football stadiums full of people! It almost seems too big to comprehend. As these people come online they will be doing
         so on different devices with different connection speeds and ever-changing conditions. As web developers, trying to cater
         to all these different scenarios seems daunting to say the least. This is where Progressive Web Apps (PWAs) come in. They
         provide us as developers with the ability to build faster, more resilient, and more engaging websites that can be accessed
         by billions around the world. The chapters in this first part of the book dive straight into defining exactly what PWAs are
         and what they can do.
      

      
      In chapter 1, you’ll learn about the benefits of PWAs. We’ll look at businesses that are already harnessing the power of PWAs to improve
         their users’ browsing experience. We’ll also dissect a real-world PWA and look at how companies such as Twitter and Flipkart
         have built their own PWAs. A key component of PWAs is the Service Worker, and I’ll be covering this topic in depth, as well
         as the lifecycle that Service Workers go through when loaded in a web browser.
      

      
      Chapter 2 begins by looking at the different architectural approaches you can use when building a PWA and how to best structure your
         code. We’ll look at two different approaches: “picking and choosing vitamins” or the Application Shell Architecture, both
         of which can be adapted to suit the needs of your project. The best thing about PWAs is that you don’t have to rewrite your
         existing web applications to start using their features—you can add new features whenever you feel that they’ll benefit the
         user and provide them with an enhanced experience. The chapter finishes by dissecting an existing PWA, known as Twitter Lite,
         which was developed by the team at Twitter.
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