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Preface
      

      The last decade has seen a boom in people becoming acclimated to location technology. Most users may not fully realize that
         they’re using location technology when they get an alert on their phone that there’s traffic on the way home, or when they
         get a coupon from an app on their phone for a local restaurant. Smart phones are no longer simply devices for making phone
         calls, texting, and checking email. For many people, they’ve not only replaced the heavy and clumsy map book that your passenger
         used to help you navigate, but these “phones” have also replaced the expensive in-dash GPS systems in our vehicles. It’s so
         easy today to say the name of a store or venue into your phone, and in seconds receive turn-by-turn directions. That’s not
         to say that these directions may not try to direct you into a lake, but there’s no denying that location technology has become
         part of our daily lives. We gladly share our current locations with friends and family with as much fervor as when we shared
         a photo a few years ago. Maps and the information they can convey are great tools that developers should take time to learn
         to use.
      

      A few years ago, I was tasked with upgrading an enterprise GIS application and bringing it into the modern non-mainframe era.
         Esri had just started releasing Web APIs for use with their technology. At the time, I built my application with the Flex
         API, and I delved deep into the world of ActionScript and Flex modular development, but it always felt a bit heavy-handed.
      

      Over time, the Esri JavaScript API became more appealing. It performed better with each release and offered new features that
         worked with the latest updates to ArcGIS Server. At some point, my focus switched entirely from Flex development to JavaScript,
         and I immersed myself in every nook and cranny of the API.
      

      I’ve had the pleasure over the years of building numerous applications with the ArcGIS API for JavaScript, even building a
         business around creating web-mapping applications. I’ve tried to follow each learning hump with a blog post or a presentation
         to share what I have learned. This is my way of paying it forward—paying it forward for all those blog posts I spent late
         nights digging through, simply to fix some odd bug or solve a problem I was ready to give up on, and for all the presentations
         I’ve attended that inspired me to build and learn, to create useful tools and applications, and to strive to learn what I
         didn’t even know I wanted or needed to learn. This book brings together the knowledge I’ve gained and puts it all in one place.
         I hope you enjoy reading this book as much as I did writing it.
      

      I also hope you take the foundations laid out here to explore what you can do with web mapping with the ArcGIS API for JavaScript
         and build some really cool things. Because as developers, isn’t that what we all want to do? Just build.
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About this Book
      

      The ArcGIS API for JavaScript is a library built to work hand in hand with ArcGIS Server technologies. It’s designed to provide
         a wide range of tools that allow a developer to build everything from the simplest web-mapping application to a heavily used
         and feature-rich tool. What you decide to build is up to you and the needs of your users, but it’s been my experience that
         the ArcGIS API for JavaScript can meet most expectations.
      

      This book, ArcGIS Web Development, is an introduction to the ArcGIS API for JavaScript, with a little bit of extra information thrown in to get you up to speed
         with the Dojo Toolkit that the API is built on.
      

      There are a variety of web-mapping libraries available, and the ArcGIS API for JavaScript is designed to take advantage of
         the technology provided by ArcGIS Server and ArcGIS Online, both of which will be discussed in this book.
      

      
Roadmap
      

      ArcGIS Web Development is divided into two parts: “ArcGIS JavaScript Foundation” and “A Sample Use Case.” If you’re already familiar with GIS and just want to learn how to use the ArcGIS API for JavaScript,
         you may be tempted to skip Part 1 entirely. I strongly recommend, though, that you at least familiarize yourself with chapter 3, which covers the ArcGIS REST API.
      

      The first part of the book is an introduction to some core concepts of GIS and terms used throughout the book. By the end
         of part 1, you’ll have a solid understanding of the ArcGIS Server REST API, which is the driving force for ArcGIS web technologies
         and core concepts of the ArcGIS API for JavaScript.
      

      

      
         	In chapter 1, you’ll learn how GIS can be used as a tool and the significance of spatial applications.
         

         	In chapter 2, you’ll build your first map and learn the basics of spatial data and how to query that data.
         

         	In chapter 3, you’ll learn the basics of the ArcGIS Server REST API and be given a sample of how to use it to build a custom legend widget.
            This is also the first dive into using the Dojo AMD loading system.
         

      

      The second part of the book walks you through a sample field collection application, which also provides some tips on disconnected
         editing for mobile applications. In part 2 you’ll learn how to structure a scalable application, build a mobile-friendly data-collection application, and even learn
         some advanced techniques for disconnected editing:
      

      

      
         	In chapter 4, you’ll set up an ArcGIS Online account and learn how to use Dojo to build your application.
         

         	In chapter 5, you’ll learn how to edit features on the map and use authentication to secure your application, as well as how you can use
            LocalStorage to enable disconnected editing.
         

         	In chapter 6, you’ll focus on building an application for use on a desktop browser, freeing you up from some limitations of a mobile environment.
            You’ll also learn how to use OAuth 2.0 with ArcGIS Online and store your credentials to allow users to log in and out. This
            chapter also covers how to integrate data collected in the field with some non-spatial data.
         

         	In chapter 7, you’ll be introduced to more advanced subjects and techniques. You’ll learn about the ArcGIS WebMap specification and how
            to use it to configure your map. You’ll also learn how to build your entire application from a single JSON file that will
            configure your widgets for you. This chapter will also describe an alternative to disconnected editing using a library called
            PouchDB.
         

      

      Finally, there are three appendixes that contain supporting information. Appendix A provides some development environment options available for writing and running the code in this book. Appendix B is probably the most valuable appendix in this book, as it covers basics of the Dojo Toolkit that are indispensable for using
         the ArcGIS API for JavaScript. Appendix C discusses how to use the proxy files provided by Esri in your application and explains why you will probably need them.
      

      
Code conventions and downloads
      

      All source code in listings or in text is in a fixed-width font like this to separate it from ordinary text. Code annotations accompany many of the listings, highlighting important concepts. In some
         cases, numbered bullets link to explanations that follow the listing.
      

      Source code for the examples in the book can be downloaded from the publisher’s website at www.manning.com/ArcGISWebDevelopment.
      

      
Author Online
      

      Purchase of ArcGIS Web Development 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/ArcGISWeb Development. 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 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 book’s forum remains voluntary (and unpaid). We suggest you try asking him some challenging questions,
         lest his interest strays!
      

      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 cover illustration
      

      The figure on the cover of ArcGIS Web Development is captioned “La Demoiselle de Compagnie,” a young woman who serves as a companion to an older and more well-to-do woman
         from the aristocracy or bourgeoisie; or as a chaperone for a young, unmarried woman, who could not go out unaccompanied. The
         illustration is taken from a nineteenth-century edition of Sylvain Maréchal’s four-volume compendium of regional dress customs
         published in France. Each illustration is finely drawn and colored by hand. The rich variety of Maréchal’s collection reminds
         us vividly of how culturally distinct 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.
      

      Dress codes have 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 or regions. 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 Maréchal’s pictures.
      

      


Part 1. ArcGIS JavaScript Foundation
      

      Part one of this book introduces some of the core concepts of GIS and terms used throughout the book. By the end of this part,
         you’ll have a solid understanding of the ArcGIS Server REST API, which is the driving force for ArcGIS web technologies and
         core concepts of the ArcGIS API for JavaScript, as well as how spatial data is provided to web applications:
      

      

      
         	In chapter 1, you’ll learn how to use GIS as a tool and the significance of spatial applications.
         

         	In chapter 2, you’ll build your first map and learn the basics of spatial data and how to query that data. You’ll also learn the details
            of how a FeatureLayer works and how it’s optimized for performance.
         

         	In chapter 3, you’ll learn the basics of the ArcGIS Server REST API and be given a sample of how to use it to build a custom legend widget.
            This is also the first dive into using the Dojo AMD loading system and modularizing your application.
         

      

      


Chapter 1. GIS as a tool
      

      This chapter covers

      

      
         	What a geographic information system (GIS) is and how it’s used
         

         	The significance of spatial applications
         

         	Trends for pros and opportunities for beginners
         

         	Parts of a GIS web application
         

      

      Where we are, and our understanding of location, has an impact on our daily lives. Walk around almost any public space and
         you’ll see people staring at their smartphones, updating their statuses, or looking for the closest taco joint. You may have
         shopped for a house online, and been able to view homes in your area and even see nearby schools. When shopping for a car
         online, you can usually limit the search to within so many miles of a zip code. Formerly, a paper map book was essential in
         every vehicle, but today, drivers keep a GPS (Global Positioning System) on the dashboard or have a system that speaks to
         them, directing them when to turn. If you’re following directions on paper, chances are you printed them from an online map.
         Location has become a key component of the way we get many tasks done. A simple map can be a driving force in delivering information,
         sometimes in the most subtle ways. ArcGIS, a key subject of this book, is a geographic information system (GIS) platform that allows users to work
         with maps and geographic information. With it, users can create and use maps, gather and analyze geographic data, and use
         that data in a variety of applications.
      

      This chapter gives you a quick overview of the key pieces of information in this book:

      

      
         	The ArcGIS platform
         

         	Why you should consider learning how to add spatial capabilities to your applications
         

         	Benefits of the ArcGIS API for JavaScript
         

         	Dojo Toolkit and how it relates to the ArcGIS API for JavaScript
         

         	Useful GIS concepts
         

      

      Volumes have been written on the subject of GIS alone, but for our purposes, I’ll discuss what GIS means and how location-aware
         applications impact our daily lives.
      

      
1.1. GIS: here, there, everywhere
      

      For years, GIS was something used by academics and government agencies for studies or infrastructure purposes. GIS is “a system
         designed to capture, store, manipulate, analyze, manage, and present all types of geographical data.”[1] GIS is the way we work with spatial information. It’s also a technology that’s been used mainly in the realm of desktop computers,
         with large enterprise applications that require extensive training.
      

      
         1 “Geographic Information System,” Wikipedia, last modified May 24, 2014, http://en.wikipedia.org/wiki/Geographic_information_system.
         

      

      The World Wide Web has caused an explosion in most technologies today, including the use of GIS tools. Since the mid-1990s,
         you’ve been able to find addresses and get directions from websites like MapQuest. Projects like Google Maps and OpenStreetMap
         emerged a few years later to bring GIS to the masses, introducing the power of maps to everyday people. Esri, founded in 1969,
         has grown into a leading company that provides GIS tools and services, including a suite of web mapping tools, which is why
         you’re reading this book. Before we take a closer look at Esri’s GIS offerings, let’s sample the other tools available.
      

      1.1.1. The GIS tools landscape
      

      You have a number of choices when it comes to developing web mapping applications with JavaScript, including robust open-source
         options. Some options come in the form of an API, which is an interface for an underlying web service, like maps and directions.
      

      

      
         
            
         
         
            
               	
            

         
      

      
         What exactly is a web service?
         The World Wide Web Consortium (W3C) defines a web service as “a standard means of interoperating between different software
            applications, running on a variety of platforms and/or frameworks.”[a]

         
            a “Web services Architecture,” W3C Web Services Architecture Working Group, last modified Feb 2004, www.w3.org/TR/ws-arch/

         

      

      
         
            
         
         
            
               	
            

         
      

      Google and MapQuest provide web mapping APIs that are popular for embedding maps and directions into websites. Microsoft offers
         a Bing mapping API to showcase its mapping data. Various open-source mapping libraries also have much to offer:
      

      

      
         	
OpenLayers— A popular open-source mapping library with a large community of users
         

         	
Leaflet— A mapping library that has grown in popularity due to its ease of use and focus on performance for mobile browsers
         

         	
Modest Maps— A super-lightweight mapping library that does a good job of displaying interactive maps
         

      

      This list is a sampling of open-source options for building web mapping applications, and I encourage you to try them out.
         The explosion of mapping in the browser has only increased the importance of location for everyday users. Personally, when
         I’m out running errands, my phone keeps me updated as to how long it’ll take me to get home based on my current location and
         traffic conditions. That’s pure location-awareness in action.
      

      GIS plays a large role in many areas of technology. Knowing the location of something can be critical in large asset-management
         systems that track construction and maintenance information of certain infrastructures, such as water and power. GIS is commonly
         used in crime analyses to help local law enforcement officials focus their resources. GIS is also used to project population
         growth in urban areas to help determine future infrastructure needs. GIS is used to assist the public when a disaster strikes—for
         example, mapping out damage after storms and floods.
      

      Considering the various web mapping APIs available to developers other than the ArcGIS API for JavaScript, such as OpenLayers
         and Leaflet, you wonder which is the better choice: proprietary or open source. This decision may depend on many factors but
         usually boils down to preference. Are you working with data stored in an existing ArcGIS database? Are you working with services
         in an existing ArcGIS Server? Is the entire GIS ecosystem being built from scratch? What is the budget? Are there any regulatory
         guidelines on vendors? Do you require on-call customer support? There are varying advantages and disadvantages to each choice.
         A few of these pros and cons are listed in table 1.1.
      

      

      Table 1.1. Pros and cons of proprietary and open-source web mapping
      

      
         
            
            
            
         
         
            
               	 
               	
                  Proprietary
                  

               
               	
                  Open-source

               
            

         
         
            
               	Cost
               	Infrastructure can get expensive, but API is cost-free
               	Infrastructure and API are cost-free
            

            
               	Community support
               	Available in Esri forums
               	Quite extensive
            

            
               	Professional support
               	Available with ArcGIS licensing
               	Can be purchased from various providers
            

         
      

      Like most open-source debates, the question of whether to use a proprietary or open-source web mapping API can get heated.
         In my experience, it usually boils down to what’s currently in place and what you’re willing to spend to get something done
         quickly. This book assumes that you, as a developer, are working with ArcGIS Server or ArcGIS Online services, so it makes
         sense for you to work with the ArcGIS API for JavaScript. This API isn’t an open-source toolkit, but rather was developed
         by Esri, a leader in GIS technologies. It’s a powerful library built to interact with ArcGIS Server.
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