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Foreword
      

      
      
      
      The Electron framework was born in 2013, when Node.js was just becoming popular. The community was excited about JavaScript
         running on both the client and server sides, and there were various attempts to write desktop apps using JavaScript.
      

      
      I was excited about JavaScript, too, and GUI programming was my favorite area. I wrote a few modules for Node.js to provide
         bindings for popular GUI toolkits with JavaScript, but they were no better than existing tools and didn’t attract much attention.
      

      
      Then I found an interesting Node.js module called node-webkit: a simple module that could insert Node.js into WebKit browsers.
         I had the idea of using it to develop a full-featured desktop framework: I could use Chromium to display web pages as windows,
         and then use Node.js to control everything!
      

      
      Development for node-webkit was inactive at that time, so I took over and rewrote the module to make it a complete framework
         for desktop apps. When I had finished my initial development, it worked incredibly well for small, cross-platform apps.
      

      
      In the meantime, GitHub was secretly developing the web technology–based Atom editor and was eager to replace Atom’s subpar
         web runtime with a better tool. GitHub tried to migrate Atom to node-webkit but encountered many problems; I met with the
         developers, and we agreed that I would write a new framework for writing desktop apps with browser techniques and Node.js,
         and help them migrate Atom to it.
      

      
      The new framework was initially called atom-shell; it was renamed Electron a year later when it became open source. Electron
         was written from scratch with a completely different foundation than node-webkit, to allow developers to create large, complex
         apps. (Today, node-webkit is being actively developed and maintained by others. The module is now known as NW.js, and it’s
         used widely.)
      

      
      Because Electron made it easy to quickly write sophisticated cross-platform desktop apps, it attracted attention from many
         developers and underwent rapid improvements. Now big brands are releasing products based on Electron, in addition to small
         startups building their business around the platform.
      

      
      Writing desktop apps with Electron and NW.js requires developers to understand a number of new concepts. Desktop development
         is different from front-end programming in ways that can make it difficult for beginners. That’s where this book can help.
      

      
      Cross-Platform Desktop Applications will walk you through the rich APIs of Electron and NW.js and help you get started developing desktop apps. You’ll learn
         the details of desktop development with JavaScript, from building and shipping apps to in-depth tricks for integrating apps
         with the desktop. The book also covers advanced topics like debugging, profiling, and publishing apps on various platforms—even
         experienced developers can learn a lot from these pages.
      

      
      I recommend this book to anyone who wants to work in desktop development. You’ll be surprised how easy it is to write a cross-platform
         desktop app using JavaScript and the web techniques outlined here.
      

      
      CHENG ZHAO

      
      CREATOR OF THE ELECTRON FRAMEWORK

      
      

Preface
      

      
      
      
      A few years ago, I was at a company called Axisto Media, and for a health conference we needed to produce a desktop app that
         contained videos, session information, and posters from the conference. We developed the app with Adobe AIR. But building
         the app wasn’t simple, and customers had to go through a few steps to get the app running on their computer. There had to
         be a better way—and, thankfully, there was.
      

      
      I came to learn about NW.js (back then known as Node WebKit) around the end of 2013. I realized that NW.js could make it easier
         for customers to use the desktop app because they wouldn’t have to install Adobe Flash Player or fiddle with locating files
         on the USB to load the app. They could simply double-click the app. Not only that, we could also offer support for Linux,
         and harmonize our tech stack within the business, as we were using Node.js in quite a few places.
      

      
      I took the opportunity to re-create the desktop app with NW.js, and never looked back. It made things so much simpler, and
         with the ability to reuse HTML, CSS, and JS from the web app for the conference website, we could make the look and feel of
         the app more consistent. It was a massive win.
      

      
      I was so pleased with the framework that I decided to give a presentation about it at the London Node.js User Group meetup
         in June 2014. I then put the slides online. A couple of months later, I noticed that the slides on SlideShare had quickly
         accumulated some 20,000 views. It was nice, and I thought that would be that.
      

      
      But it wasn’t.

      
      In December of 2014 I received an email from Erin Twohey at Manning Publications asking me if I’d be interested in writing
         a book about Node WebKit. It felt too good to pass up. I jumped at the chance and embarked on writing this book.
      

      
      Lots of things happened during that time. The Node.js community created a fork of the project called IO.js to get features
         into the platform more quickly, and subsequently merged the fork back into Node.js. The Node WebKit framework switched to
         using IO.js, and as it was using Blink rather than WebKit, was renamed to NW.js. A year passed, and the book was nearing completion,
         when we noticed that there was another Node.js desktop app framework in the space called Electron. Taking a closer look, we
         realized that it was quite similar to NW.js, and it turned out that the author of Electron had previously worked on NW.js.
         We therefore decided to include the framework in the book.
      

      
      Writing a book covering two Node.js desktop app frameworks was a challenge, but here it is. The book covers the fundamentals
         of building desktop apps across both NW.js and Electron. It doesn’t cover everything there is to know about the frameworks,
         but enough to acquaint you with a wide range of features and uses, so that you can pick a framework that suits your needs
         and build desktop apps with it.
      

      
      This is a great time to be a developer, and with tools like NW.js and Electron, it’s never been easier to make a desktop app.
         I hope you enjoy this book, and if you find you want to ask me about the frameworks, you can contact me at paulbjensen@gmail.com. You can also find me at @paulbjensen on Twitter.
      

      
      PAUL JENSEN
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About this Book
      

      
      
      
      NW.js and Electron are desktop application frameworks powered by Node.js. They allow developers to create cross-platform desktop
         apps using HTML, CSS, and Java-Script. They offer web designers and developers a way to take their existing skills for crafting
         web apps and interfaces, and apply that to building desktop apps. The frameworks also support shipping apps for Mac OS, Windows,
         and Linux from the same codebase, meaning that developers can save time and energy when creating desktop apps that all OSs
         can use.
      

      
      NW.js and Electron come from a shared history, and have some similar approaches to app features. This book covers both frameworks
         topic by topic, helping you to see what they have in common, and where they differ in their approaches. This will help you
         to decide which framework is best for your needs. We’ll cover a broad range of apps and features together, to spark your passion
         and interest, as well as provide ideas for things you might want to build but don’t know how.
      

      
      I hope you enjoy the book, and that you get to make something great with it.

      
      
      
Who should read this book
      

      
      Anyone who has experience with HTML, CSS, and JavaScript can pick up this book and get to grips with it right away. Experience
         with Node.js is not a requirement, but experience will come in handy. If you’re completely new to HTML, CSS, and JavaScript,
         then it would be best to get acquainted with those technologies before you begin to read this book.
      

      
      
      
      
      
How this book is organized
      

      
      This book has 18 chapters, organized into 4 parts.

      
      Part 1 is an introduction to the frameworks:
      

      
      

      
         
         	
Chapter 1 introduces NW.js and Electron, describing what they are, how they came about, what a Hello World app looks like in both frameworks,
            and some of the real-world apps that have been produced with them.
            
         

         
         	
Chapter 2 then explores a direct comparison of the frameworks by building a file explorer application in each one.
            
         

         
         	
Chapter 3 continues to flesh out some features of the file explorer application.
            
         

         
         	
Chapter 4 rounds off part 1 by building executable versions of the app for different OSs.
            
         

         
      

      
      By the end of the first part, you’ll have seen how to build a full-feature app with both frameworks.

      
      Part 2 (chapters 5-6) looks at understanding the internals of NW.js and Electron from a technical perspective:
      

      
      

      
         
         	
Chapter 5 looks at Node.js, the programming framework behind both NW.js and Electron. It covers how Node.js works, how asynchronous
            programming is different from synchronous programming, and the use of callbacks, streams, events, and modules.
            
         

         
         	
Chapter 6 looks at how NW.js and Electron operate under the hood in terms of how they combine Chromium with NW.js, and how they handle
            state between the back end and front end.
            
         

         
      

      
      This will help demystify the magic that NW.js and Electron perform to make their frameworks operate, and provide a useful
         guide to Node.js for those new to the framework.
      

      
      In part 3 of the book, we’ll look at how to start fleshing out specific features of desktop apps with NW.js and Electron:
      

      
      

      
         
         	
Chapter 7 looks at controlling how the app can be displayed, in terms of the window dimensions and different screen modes, and how
            to toggle between them.
            
         

         
         	
Chapter 8 explores how to create tray applications that sit in the tray area of desktops.
            
         

         
         	
Chapter 9 shows how to build app and context menus for integrating into your apps.
            
         

         
         	
Chapter 10 introduces dragging and dropping files into your app, and being able to craft the UI to have the same look and feel as other
            OSs.
            
         

         
         	
Chapter 11 uses your computer’s webcam to build a selfie app and to save the photos to your computer.
            
         

         
         	
Chapter 12 looks at ways in which you can store app data for your apps, as well as how to retrieve it.
            
         

         
         	
Chapter 13 shows how to use the clipboard APIs of both NW.js and Electron to copy and paste contents to and from the OS’s clipboard.
            
         

         
         	
Chapter 14 uses a 2D game to demonstrate how to add keyboard shortcuts to your apps, as well as how to program global shortcuts that
            are accessible across the entire OS.
            
         

         
         	
Chapter 15 rounds off the part by exploring how to implement desktop notifications for a Twitter streaming client.
            
         

         
      

      
      This part demonstrates a broad range of features that both NW.js and Electron support, helping you to see how the frameworks
         go about providing those features, and giving you a chance to evaluate which framework suits your needs best.
      

      
      In the final part of the book, we’ll look at things you can do to prepare your app for production: writing tests, debugging
         code, and finally, producing executable binaries for shipping to your customers:
      

      
      

      
         
         	
Chapter 16 looks at ways you can approach testing your desktop apps, and at different levels. It introduces the concepts of unit, functional,
            and integration testing, using Cucumber to document how your app features work, and using Spectron to automate testing your
            Electron apps at an integration level.
            
         

         
         	
Chapter 17 explores ways you can debug your code to help spot performance bottlenecks and bugs, and covers tools like Devtron to help
            inspect your app in greater detail.
            
         

         
         	
Chapter 18 finishes off the part by looking at various options for building executable binaries of your app, as well as creating setup
            installers for the different OSs.
            
         

         
      

      
      By the end of this part, you should be in a position to test your apps, debug any issues that may occur with them, and finally
         get them built and shipped to your customers.
      

      
      
      
      
About the code
      

      
      This book contains many examples of source code, both in numbered listings and in line with normal text. In both cases, source
         code is formatted in a fixed-width font like this to separate it from ordinary text. In many cases, the original source code has been reformatted; line breaks have been added
         and indentation reworked as necessary to accommodate the available page space in the book. Additionally, comments in the source
         code have often been removed from the listings when the code is described in the text. Code annotations accompany many of
         the listings, highlighting important concepts.
      

      
      Source code for the book’s examples is available for download from the publisher’s website at www.manning.com/books/cross-platform-desktop-applications and at http://github.com/paulbjensen/cross-platform-desktop-applications.
      

      
      
      
      
Author Online
      

      
      Purchase of Cross-Platform Desktop Applications 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, point your web
         browser to www.manning.com/books/cross-platform-desktop-applications. This page provides information on how to get on the forum once you are 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 authors can take place. It is not a commitment to any specific amount of participation on the part of the authors,
         whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking him 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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      Paul Jensen is a Senior Pre-Sales Consultant at Starcount in London, UK. He has a history of working in startups, the web
         agency New Bamboo (now part of Thoughtbot), AOL, and his own consultancy, Anephenix Ltd. He has spoken at a number of events
         (London Ruby User Group, Cukeup 2013, London Node User Group), created his own real-time dashboard (Dashku), and was the project
         lead for the Socketstream web framework. He enjoys ale and cycling, and can be found on Twitter as @paulbjensen.
      

      
      

About the Cover
      

      
      
      
      The figure on the cover of Cross-Platform Desktop Applications is captioned “Man from Murcia.” 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. In 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 is now hard
         to tell apart the inhabitants of different continents, let alone different towns, regions, or countries. Perhaps we have traded
         cultural diversity for a more varied personal life—certainly for a more varied and fast-paced technological life.
      

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

      
      
      
      


Part 1. Welcome to Node.js desktop application development
      

      
      
      Two frameworks prevail when it comes to building desktop applications with Node.js: NW.js and Electron. In the first part
         of the book, you’ll be introduced to those frameworks and what advantages they have compared to other app frameworks, build
         a quick Hello World application with both NW.js and Electron, and then see what kinds of applications have been built.
      

      
      In chapter 2, we’ll begin to put those frameworks to use by building a file explorer app. We’ll flesh out the skeleton of the app and
         add features to it, and explore the different approaches that NW.js and Electron take.
      

      
      In chapter 3, we’ll continue to iterate on the file explorer app by adding more features such as search and opening files. We’ll then
         round up the app in chapter 4 by building executable versions for Mac OS, Windows, and Linux. By the end of part 1, you’ll have gotten to know both NW.js and Electron, and put your knowledge to practical use in a real-world application.
      

      
      
      
      
      
      


Chapter 1. Introducing Electron and NW.js
      

      
      This chapter covers

      
      

      
         
         	Understanding why Node.js desktop apps are the rage these days
            
         

         
         	Previewing Node.js desktop application frameworks Electron and NW.js
            
         

         
         	Using these frameworks to build cross-platform desktop apps with Node.js
            
         

         
         	Comparing the frameworks
            
         

         
         	Identifying real-world applications built with Electron and NW.js
            
         

         
      

      
      Node.js is known as a programming framework that lets developers build server-side applications in JavaScript. Since its creation
         in 2009, it has spawned a variety of popular web frameworks like Express and Hapi, as well as real-time web frameworks like
         Meteor and Sails. It has also allowed developers to create isomorphic web apps using tools like Facebook’s React, a UI library
         that has had a huge impact on web development in recent years. It’s fair to have the impression that Node.js is purely about
         web apps, but the truth is that Node.js is far more than that.
      

      
      Node.js can be used to build cross-platform desktop apps, and chances are you’re using one of them today. If you’ve ever used
         Slack at work, edited code using Atom from GitHub, or watched a movie using Popcorn Time, then you’ve used a Node.js desktop
         app. It’s becoming a popular choice for developers, in particular web developers with little experience in desktop application
         development—even Microsoft has built and shipped an IDE (Visual Studio Code) using Node.js.
      

      
      In the Node.js ecosystem, there are two major frameworks for creating desktop apps: NW.js and Electron. Both are supported
         by major businesses (NW.js by Intel and Gnor Tech, and Electron by GitHub), both have large communities around them, and both
         share similar approaches to building desktop apps. This book shows how to build cross-platform desktop apps with both Electron
         and NW.js. You may be pleasantly surprised by how much they have in common—in fact, they have something of a shared history,
         but we’ll get to that later. For now, we’ll explore some of the reasons why Node.js desktop apps have taken off and where
         they might be useful for you and your work.
      

      
      
      
1.1. Why build Node.js desktop applications?
      

      
      To answer this question, you have to see how software has changed over the past generation and visualize where it is going.

      
      
      1.1.1. Desktop to web and back
      

      
      At the beginning of 2000, most software was available as desktop apps in shrink-wrapped boxes that you could buy from stores
         like Best Buy. You’d need to check the system requirements and make sure that it would work on the operating system (OS) you
         were running (which was Windows, for the majority of people). You’d then grab a CD-ROM out of the box, and install the software
         on your computer that way.
      

      
      Over time, that began to change: improvements in web browsers, greater internet speeds and access, and the movement toward
         open source software resulted in a major shift in how software was created and distributed. The advent of AJAX spawned a new
         era of delivering software as web apps. These apps didn’t require downloading anything onto the computer, and they could run
         across multiple OSs. Companies like Google and Facebook signaled the rise of the web as a powerful platform in the industry,
         and as people became accustomed to using apps online for a monthly fee, traditional software houses adapted and began to offer
         their software online.
      

      
      It seemed like the web had won, but then mobile computing came along, leading to the rise of native apps for Apple iPhone
         and Android mobile devices. The industry changed again, and developers found themselves needing to adapt their business to
         support those devices too.
      

      
      If reflecting on 16 years of software development shows anything, it’s that there’s a lot of change in the industry, and that
         we as developers will probably find ourselves supporting multiple computing platforms for years to come: desktop, web, mobile,
         and more. We’re in the age of multiplatform computing.
      

      
      Where does that leave desktop apps? Desktop apps have become one of a number of computing platforms that we use in our day-to-day
         activities. But what has changed since the 2000s is that where Microsoft Windows was the dominant OS for desktop computers
         back then, Apple has pared back that dominance with the popularity of its computers among creatives and professionals. Not
         only that, but Google’s Chromebooks were the best-selling laptops in the U.S. in the first quarter of 2016. The year of the
         Linux desktop may have finally arrived. The point is this: you can’t afford to develop desktop apps that work on only Windows
         these days—there’s a need for developing apps that work across Mac OS and Linux as well.
      

      
      Cross-platform desktop apps aren’t a new concept; frameworks like Mono and Qt have provided a way to develop desktop apps
         that run across all three of the major OSs. Usually, developers with a background in programming languages like C, C++, and
         C# could come to grips with these frameworks and develop software for them. Other developers, like web developers, would need
         to learn a new language alongside a framework, and this would be a barrier to them developing desktop apps.
      

      
      When NW.js and Electron came about, they offered an opportunity to build desktop apps with the same code used to create web
         apps—and not only that, these desktop apps could operate across Windows, Mac OS, and Linux. It was a massive win for both
         code and skills reusability and unleashed a wave of new apps.
      

      
      In addition, the popularity of Node.js has meant that developers have been able to leverage a huge ecosystem of open source
         libraries to build their apps with. Node.js developers and web developers alike could suddenly make desktop apps, and some
         of the apps out there are truly fantastic. One that comes to mind is WebTorrent by Feross Aboukhadijeh, shown in figure 1.1.
      

      
      
      
      Figure 1.1. WebTorrent by Feross Aboukhadijeh
      

      
      [image: ]

      
      
      WebTorrent is a desktop app that allows you to upload files for other users to download, much in the same fashion as BitTorrent.
         It uses WebRTC to enable peer-to-peer connections, and to show you how portable the code is, the library used in the desktop
         app is the same as the one you can use in a web browser. It’s a truly fantastic piece of work.
      

      
      The ability to support multiple OSs but write the software in a common and popular language has lots of pros because, as mentioned,
         desktop computing is still a major part of how people use computers today, even as new mobile computing platforms emerge.
         That’s why Node.js desktop apps have become an interesting way to deliver software. The next section elaborates on some of
         the reasons why you may consider building Node.js desktop apps over web apps.
      

      
      
      
      1.1.2. What Node.js desktop apps offer over web apps
      

      
      Web apps have thrived for a number of reasons:

      
      

      
         
         	Internet speeds improved and access increased, and, importantly, the cost of internet access went down, making the user base
            grow massively, unlike most other communication channels.
            
         

         
         	Web browsers have benefitted from increased competition. As appealing alternatives to Internet Explorer emerged, new features
            were added to those browsers, which in turn enabled web apps to do new things.
            
         

         
         	The relative ease of learning HTML, CSS, and JavaScript lowered the barrier of entry for developers to make web apps, as opposed
            to learning lower-level languages like C and C++.
            
         

         
         	The rise of open source software meant that the cost of distributing and obtaining software declined significantly, meaning
            that developers with a bit of cash, time, and the right level of skill could build their own web apps.
            
         

         
      

      
      When you look at all this, you can see why the web is such an important platform for developers to make software for. That
         said, there are still things that challenge and limit the ability of web apps today:
      

      
      

      
         
         	Internet access is not always available. If you’re on a train and you go under a tunnel, chances are you’ll lose internet
            access. If your web app depends on saving data, hopefully it will be able to store a local copy of the changes and allow for
            them to be synchronized via the internet when access resumes.
            
         

         
         	If your app has a lot of features, the amount of data it will need to transfer over the internet to run the app could be large
            and may slow down the loading of the app. If it takes too long, people load something else—something proven by research into
            the impact that slow web page loading times have on e-commerce transactions.
            
         

         
         	If you’re working with large files (such as high-resolution images and videos) that are sitting on your desktop computer,
            then it might not make sense for them to be uploaded to the internet in order for a web app to edit them.
            
         

         
         	
Because of the security policy of the web browser, there are limits to what hardware/software features of the computer the
            web app can access.
            
         

         
         	You have no control over what web browsers a user may use to visit your web app. You have to use feature detection to cater
            to different web browsers, which restricts what features your app can use. The user experience (UX) can vary wildly.
            
         

         
      

      
      Web apps are essentially restricted by the limits of internet access and browser features. It is in these circumstances that
         a desktop app may be preferable to a web app. Some of the benefits include the following:
      

      
      

      
         
         	You don’t require internet access to start and run the app.
            
         

         
         	Desktop apps start instantly, without having to wait for resources to download from the internet.
            
         

         
         	Desktop apps have access to the computer’s OS and hardware resources, including access to the files and folder on the user’s
            computer.
            
         

         
         	You have greater control over the UX with the software. You don’t have to worry about how different browsers handle CSS rules
            and what JavaScript features they support.
            
         

         
         	Once a desktop app is installed on a user’s computer, it’s there. It doesn’t depend on you running web servers to support
            the app, where you need to offer 24/7 support in case your web app goes down, or worse, your web-hosting provider encounters
            technical difficulties.
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