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Foreword
      

      When I heard that we were starting work on Dart, a structured and scalable language with a fast virtual machine, a powerful
         editor, and a compiler to JavaScript, at first I didn’t believe it. “Could this be the project to make web programming easier
         for developers like me?” I hopefully wondered. Coming from a structured language background, and used to powerful developer
         tools, I’d been waiting for a more productive way to build larger modern web apps. The Dart project sounded like just what
         I was looking for. I grew up on object-oriented languages like C++, Java, and Ruby as I first built interactive websites and
         then later rich client-side web apps. I learned to be productive with classes, objects, and modular code. I appreciated IDEs
         for their analysis, refactoring, and navigation capabilities because they helped me write more complex, larger applications.
         Life was great. Looking for a new opportunity, I was lucky enough to get a job working with the Chrome team. For the first
         time, I learned how to exploit the modern browser, and I dove into the many HTML5 features. The modern web evolves very quickly
         and reaches so many people that it’s an exciting place to be. Life was even better.
      

      Although I loved the iterative and fast-paced nature of web development, I was missing my structured languages and helpful
         tools. I wanted a way to build for modern browsers with IDEs that could perform code completion, languages that had real classes,
         and more.
      

      So when I heard about Dart, I jumped at the opportunity to help out. Build for the most exciting platform with a development
         experience that I’m familiar and productive with? You bet!
      

      I wasn’t the only developer who immediately joined the fun. The author of this book, Chris Buckett, is one of our earliest
         adopters of Dart. He started the Dartwatch blog on the day that Google announced Dart, and it’s still going strong. Chris
         has been with the project since the beginning, so it’s only natural that he is one of the first to write a book to help other
         developers learn Dart.
      

      Chris is some sort of super author, for he has been able to write this book as the project was going through numerous changes
         to its libraries and language. He’s done a great job covering the many different aspects and features of the Dart project.
         I especially enjoyed his numerous examples of not only the core language features, but also the more advanced HTML5 features.
         Chris embraces the single-page app and shows how to use Dart to build modern browser-based apps. You’ll even learn how to
         program server-side Dart with this book!
      

      After a year of hard work, tens of thousands of commits, thousands of bugs, and great community feedback, the dream of structured
         web programming is a reality. Although Dart isn’t done yet, thanks to Chris’s book, together we can have fun building great
         apps for the modern web. Enjoy!
      

      SETH LADD

      DEVELOPER ADVOCATE

      GOOGLE

      

Preface
      

      In October 2011, rumor became reality when Google released a new language aimed at developing complex, Google-scale web applications.
         An internal Google email titled “Future of JavaScript” had appeared on the web a month earlier, indicating that a language,
         possibly to be known as Dash, was undergoing development within Google, with the aim of being a better language for the web
         than JavaScript. Born out of frustration with the slow progress in evolving JavaScript, partly caused by the numerous interested
         parties and committees, this new language aimed to be everything JavaScript could be if it were invented now. Its key goal
         was to “maintain the dynamic nature of JavaScript, but have a better performance profile and be amenable to tooling for large
         projects.” It would also be able to cross-compile to JavaScript. This language was released as a technical preview to the
         wider world and given the name Dart.
      

      I had just come out the back of a major GWT project at my employer, creating a bespoke document-referencing application designed
         for touch screens that would be deployed in non-computer-friendly environments. Google Web Toolkit (GWT) is a technology that
         Google created for cross-compiling Java to JavaScript. GWT lets developers benefit from the structure, type-safety, and tooling
         provided by Java, while still being able to target browsers natively without requiring plug-ins such as Flash or Silverlight.
         Having spent the last two years writing GWT code and coordinating developers across three countries, I knew the value of being
         able to use tooling to validate code at integration points—something that was lacking when trying to achieve the same with
         JavaScript. The ability to reuse code on both the client and the server also appealed to me—I had seen the benefit.
      

      Keen to know more about this new Dart language, I read all the documentation that was available. At the time, this consisted
         of the source code, some sample projects, and the language specification. It seemed that if I were to make the effort of getting
         the knowledge into my head, it would be worth sharing with the wider community through blog posts. I started the Dartwatch
         blog and shared a series of simple descriptions of how to achieve common tasks in Dart, such as how to organize a project,
         how to create classes, and how to interact with the browser. One thing led to another, and I was approached by Manning about
         the possibility of writing a book on Dart. Just over a year later, the result is in print.
      

      Over the last year, Dart has had time to mature, and its developers have been listening and responding to feedback. Dart’s
         Milestone 1 release is imminent, and there have been many changes to the original language specification as a result of real-world
         use by the language’s early adopters. A community of these early adopters has also been creating tools and libraries such
         as database drivers, 2D and 3D graphics libraries, and MVC frameworks, many of which can be found on GitHub or on the Dartwatch
         website.
      

      Dart Milestone 1 is a major achievement and gives Dart developers the chance to build on the core Dart language to create
         a great set of libraries and APIs to turn Dart into the “batteries included” language that the team at Google envisages. Every
         day, Dart improves; and thanks to its open source nature, you can watch (and even contribute to) the commits by many developers
         into the Dart source code repository. I hope that this book helps you build great Dart apps.
      

      

Acknowledgments
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About this Book
      

      This book will help you learn the Dart language, understand the Dart ecosystem, and write Dart code targeted to run in modern
         web browsers and on the server. You’ll use the latest HTML5 technologies to build apps capable of running disconnected in
         the browser and create Dart servers capable of two-way communication with browsers.
      

      As a structured language, Dart is ideal for building large-scale apps in distributed teams. And with tools to enable automatic
         checking and validation of your and your fellow developers’ code, Dart helps make your life as a developer easier.
      

      
Audience
      

      This book is aimed at developers who have been frustrated by the lack of structure and tooling available to them when building
         browser-based apps. If you have a working knowledge of Java, C#, or JavaScript, then you’ll be able to dive right in and get
         working with Dart.
      

      Whether you prefer to build interactive user interfaces or are happier creating efficient back-end code, you’ll find that
         Dart, combined with modern browser technology, brings the structure of the server to the front end, and the flexibility, dynamism,
         and speed of browser development to the back end.
      

      Whether you’re a novice web developer or are experienced with writing structured code, this book will help you get up to speed
         with Dart language concepts. The book uses an example-based format, with examples throughout each chapter to introduce new
         concepts. The text indicates Dart’s similarities to other languages such as Java and JavaScript, as well as shows its differences.
      

      Like Java, Dart has great tools; and like JavaScript, Dart doesn’t require a compile step, which means that with this book
         you can quickly get ready to start building client and server Dart applications.
      

      
Roadmap
      

      This book is structured to get you working with Dart as quickly as possible. It’s split into four parts. Part 1 includes overview chapters designed to get you up and running with Dart:
      

      

      
	
Chapter 1 provides an overview of the language features and concepts and why Dart exists. If you’ve ever been exasperated by the lack
            of typing and documentation that could be encoded in a browser-based language, this chapter will help you to understand the
            philosophy behind Dart. This base will give you an idea of the types of large-scale web apps you can build with Dart.
         

         	
Chapter 2 discusses the wider Dart ecosystem, including the rich tooling you get by choosing a structured web-development language
            created by a market-leading web company. With the technical resources to concentrate on a whole-developer experience, rather
            than just the language, Google has created an IDE, a custom Dart browser for rapid development, a server-side virtual machine,
            and other tools to help you build quality code.
         

         	In chapter 3, you’ll build an example web app, getting a taste of how Dart interacts with the browser. You’ll build a user interface,
            listen for browser events, and create unit tests to confirm the validity of your code.
         

      

Part 2 covers the core language features:
      

      

      
	
Chapter 4 examines functions, which are first-class objects in Dart. JavaScript developers will be familiar with some of the techniques
            of functional programming, but Java and C# developers will find many new ideas that are common practice in browser-based web
            development.
         

         	
Chapter 5 moves on to building the structure of your app by using Dart’s library system, and shows how that relates to privacy. Dart’s
            privacy mechanism might surprise Java and C# developers and will be a welcome treat to those experienced with JavaScript.
         

         	
Chapters 6, 7, and 8 explore Dart’s class and interface structure. Classes form the backbone of any reasonable-size app, and knowing how to effectively
            build class hierarchies and use library classes provided by other developers is an essential skill.
         

         	
Chapter 9 returns to functional programming to explore the asynchronous nature of web APIs. You’ll learn how to work with future values,
            that is, variables that will have a value at some point in the future. This will leave you ready to start working with the
            APIs provided by Dart’s client and server libraries.
         

      

Part 3 discusses building client-side browser apps:
      

      

      
	In chapter 10, you’ll learn about Dart’s event loop and create a user-interface in Dart.
         

         	
Chapter 11 builds on the structure of your app to add browser-based navigation, persistent client-side storage, and interaction with
            the JSON data format.
         

         	By chapter 12, you’ll be ready to start connecting your app to external systems, such as external JavaScript and third-party server APIs.
            Although Dart is targeted at all modern web browsers, in this chapter you’ll also learn how to package your app for deployment
            as a Chrome app in Google’s Web Store.
         

      

When you reach part 4, you’ll be ready to hook up your app with the server side:
      

      

      
	
Chapter 13 introduces building a command-line Dart application, accessing the filesystem, and serving HTTP data to build a simple file
            server.
         

         	
Chapter 14 builds on client-side communication by connecting the client side to a server-side database and performing two-way communication
            with Web-Sockets technology to push data to the client.
         

         	In chapter 15, knowing how to interact with the server, you’ll be ready to learn how Dart achieves concurrency through its system of isolates,
            a message-passing threading model that provides a safer means of concurrency than the equivalent in Java or C#. You’ll also
            use the isolate system to load Dart code dynamically into your running application. This gives you a great basis for building
            plug-ins and extensions into your app.
         

      

The appendixes provide a concise reference to and examples of the core Dart language, giving you a quick guide to Dart’s specific
         syntax idiosyncrasies and quirks.
      

      
Code conventions and downloads
      

      All the source code in the text uses a fixed width font like this. The text contains many code snippets and diagrams, and there are complete, annotated code listings to show key concepts.
         These code listings, snippets, and diagrams usually relate to the surrounding body text and are a key part of learning Dart.
      

      In some cases, code has been reformatted to fit the page, but in general, the code has been written to take page width into
         account. Although the examples are often simple in order to to show a key concept or example, the body text and code annotations
         provide additional depth.
      

      Source code for the examples in this book is avaiable for download from the publisher’s website at www.manning.com/DartinAction.
      

      
Software requirements
      

      Working with Dart requires at the very least the Dart SDK, which is available from www.dartlang.org. The Dart SDK is included in the Dart Editor download, which also includes the custom Dart browser, Dartium (essential for
         rapid Dart development), and the Dart to JavaScript converter. This download is available for Windows, Mac, and Linux.
      

      
Author Online
      

      Your purchase of Dart in Action includes free access to a private web forum run by Manning Publications, where you can make comments about the book, ask
         technical questions, and receive help from the author and from other users. To access the forum and subscribe to it, point
         your web browser at www.manning.com/DartinAction. This page explains 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 its readers is to provide a venue where a meaningful dialogue among 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 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 Author Online forum and archives of previous discussions will be accessible from the publisher’s website as long as the
         book is in print.
      

      
About the author
      

      Chris Buckett is a technical consultant responsible for delivering enterprise-scale, web-based business applications. Chris
         runs the popular Dartwatch.com blog and is an active contributor to the dartlang mailing list.
      

      

About the Cover Illustration
      

      The figure on the cover of Dart in Action is captioned an “Island Woman from Zadar, Dalmatia.” The illustration is taken from the reproduction published in 2006 of
         a 19th-century collection of costumes and ethnographic descriptions entitled Dalmatia by Professor Frane Carrara (1812 - 1854), an archaelogist and historian and the first director of the Musuem of Antiquity
         in Split, Croatia. The illustrations were obtained from a helpful librarian at the Ethnographic Museum (formerly the Museum
         of Antiquity), itself situated in the Roman core of the medieval center of Split: the ruins of Emperor Diocletian’s retirement
         palace from around AD 304. The book includes finely colored illustrations of figures from different regions of Croatia, accompanied
         by descriptions of the costumes and of everyday life.
      

      Zadar is an historic town located on the Adriatic coast of Croatia; its orgins date to the Stone Age. Zadar faces the islands
         of Uglian and Pasman, from which it is separated by the narrow Zadar Strait. The promontory on which the old city stands used
         to be separated from the mainland by a deep moat which has since become landfilled. The region is rich in influences of the
         many nation states that ruled it through the centuries, from the Greeks and Romans to the Venetians and Austrians. Today,
         the city is part of the Republic of Croatia.
      

      Dress codes have changed since the 19th century 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 Carrara’s pictures.
      

      


Part 1. Introducing Dart
      

      Dart is a great language for developing web apps. In chapter 1, you’ll get an overview of why Dart was created and how Dart solves some of the problems experienced by many developers coming
         to web development. You’ll discover some of the features the language offers and see why single-page web applications are
         a good architecture for building apps in Dart.
      

      In chapter 2, you’ll start to come to grips with the rich tool ecosystem that comes with Dart. Dart is more than a language—it’s an entire
         development toolset, including an IDE, a custom developer browser for testing and debugging, and a Dart to JavaScript converter.
      

      In chapter 3, you’ll build a simple Dart app, learning how to create a browser-based, single-page web app. Through this example application,
         you’ll be introduced to the language, including Dart’s classes, functions, and variables. By the end of the chapter, you’ll
         have a Dart project with a functioning user interface and accompanying unit tests, and you’ll be ready to start learning about
         the core Dart language in Part 2.
      

      


Chapter 1. Hello Dart
      

      This chapter covers

      

      
	Basics of the Dart development platform
         

         	A look at the Dart language
         

         	Tools for building Dart applications
         

      

Dart is an exciting language that raises the possibility of building complex web applications more quickly and accurately
         than ever before. In this chapter, you’ll find out how the Dart language and its tool ecosystem fit together, you’ll discover
         some of the key features of the Dart language, and you’ll see how you can you use Dart to begin building single-page web applications.
      

      
1.1. What is Dart?
      

      Dart is an open source, structured programming language for creating complex, browser-based web applications. You can run
         applications created in Dart either by using a browser that directly supports Dart code or by compiling your Dart code to
         JavaScript. Dart has a familiar syntax, and it’s class-based, optionally typed, and single-threaded. It has a concurrency
         model called isolates that allows parallel execution, which we discuss in chapter 15. In addition to running Dart code in web browsers and converting it to JavaScript, you can also run Dart code on the command
         line, hosted in the Dart virtual machine, allowing both the client and the server parts of your apps to be coded in the same language.
      

      The language syntax is very similar to Java, C#, and JavaScript. One of the primary goals for Dart was that the language seem
         familiar. This is a tiny Dart script, comprising a single function called main:
      

      [image: ]

      This script can be embedded in an HTML page’s <script type="application/dart"> tags and run in the Dartium browser (a Dart developer edition of Google’s Chrome web browser). You can convert it to JavaScript
         using the dart2js tool to run it in all modern browsers, or run the script directly from a server-side command line using
         the Dart Virtual Machine (Dart VM) executable.
      

      There’s more to Dart than just the language, though. Figure 1.1 shows the ecosystem of tools, which includes multiple runtime environments, language and editor tools, and comprehensive
         libraries—all designed to improve the developer’s workflow when building complex web applications.
      

      Figure 1.1. Dart is more than just the language. The Dart project has an entire ecosystem.
      

      [image: ]

      In addition to a great tool ecosystem that helps you build applications, Dart is designed to seem familiar, whether you’re
         coming from a server-side, Java and C# world, or a client-side, JavaScript or ActionScript mindset.
      

      A key tool for Dart developers is Dartium, which lets you write or edit Dart code and see it running by loading the file and
         refreshing the browser. When Dartium is combined with the Dart Editor, you get the additional benefit of round-trip debugging.
      

      1.1.1. A familiar syntax to help language adoption
      

      One of the key design decisions was that Dart should be familiar to both JavaScript and Java/C# developers. This design helps
         developers who are new to Dart pick up the language quickly. If you’re familiar with these other languages, you’ll be able
         to read and understand the intent of Dart code without much trouble.
      

      Java and C# developers are generally comfortable with type systems, classes, inheritance, and other such concepts. JavaScript
         developers, on the other hand, range from UI designers who copy and paste code to add interactivity to a web page (and have
         never used a type) to seasoned JavaScript programmers who understand closures and prototypical inheritance. To help with this
         developer diversity, Dart has an optional typing feature, which allows developers to specify absolutely no types (by using the var keyword, as in JavaScript), or use type annotations everywhere (such as String, int, Object), or use any mixture of the two approaches.
      

      By using type information in your code, you provide documentation about your intent, which can be beneficial to automated
         tools and fellow developers alike. A typical workflow when building a Dart application is to build up the type information
         progressively as the code takes shape. Adding or removing type information doesn’t affect how code runs, but it does let the
         virtual machine validate your code more effectively. This allows Dart’s type system to bridge the gap between JavaScript’s
         dynamic type system and Java’s and C#’s static type system.
      

      Table 1.1 provides some comparisons among Dart, Java, and JavaScript.
      

      Table 1.1. High-level feature comparison among Dart, Java, and JavaScript
      

      







	
                  Feature

               
               	
                  Dart

               
               	
                  Java

               
               	
                  JavaScript

               
            



	Type system
               	Optional, dynamic
               	Strong, static
               	Weak, dynamic
            


	First-class citizen functions
               	Yes
               	Can simulate with anonymous functions
               	Yes
            


	Closures
               	Yes
               	Yes, with anonymous classes
               	Yes
            


	Classes
               	Yes, single inheritance
               	Yes, single inheritance
               	Prototypical
            


	Interfaces
               	Yes, multiple interfaces
               	Yes, multiple interfaces
               	No
            


	Concurrency
               	Yes, with isolates
               	Yes, with threads
               	Yes, with HTML5 web workers
            




Dart is a general-purpose language, and like JavaScript or Java you can use it to build many different types of application.
         Dart really shines, though, when you’re building complex web applications.
      

      1.1.2. Single-page application architecture
      

      The single-page applications Google Mail, Google Instant Search, and Google Maps are typical of the type of web application
         that Dart was designed to build. The source code for the entire application (or at least all the use cases for a major portion
         of the application) is loaded by a single web page. This source code, running in the browser, is responsible for building
         a UI and requesting data from the server to populate that UI, as shown in figure 1.2.
      

      Figure 1.2. A single-page application runs in the browser, only requesting data from the server.
      

      [image: ]

      Single-page applications use a fast client-side virtual machine to move processing from the server to the client. This allows
         your server to serve more requests, because the processing involved in building the layout is moved onto the client. By using
         Dart’s HTML libraries to incorporate modern HTML5 browser-storage and -caching technologies, applications can also cache data
         in the browser to improve application performance further or even allow users to work offline.
      

      Each Dart script has a single entry-point function called main() that is the first function executed by the Dart VM. Thus you can rely on all code that defines an application when the main function is called; you can’t define and execute a function within running code as you can with JavaScript—there is no eval() or other monkey-patching of executing code. This single feature helps you write Dart applications that fit the single-page
         application architecture, because you can be sure your code will execute as a single, known unit of code. The Dart VM uses
         this feature to improve application start-up time, using heap snapshots to load apps much more quickly than the equivalent
         JavaScript application.
      

      

 




	
            




         Remember
         

         
	
Dart is a language for web development and has a familiar syntax.
            

            	Dart’s tool ecosystem provides greater productivity than equivalent dynamic languages.
            

            	Dart’s optional type system bridges the gap between JavaScript’s dynamic typing and Java’s static typing.
            

            	Type annotations can greatly aid the development process among teams of developers by allowing tools to validate source code.
            

            	Dart is ideal for developing single-page web applications.
            

         



      


	
            



 

Now that you’ve been introduced to Dart as a development platform, it’s time to get hands-on with some of the key features
         of the Dart language.
      

      
1.2. A look at the Dart language
      

      Dart is a fully featured, modern language. It has its roots in Smalltalk and is influenced by many other languages including
         Java, C#, and JavaScript. This section provides a grounding in some of the core concepts and highlights several complex pieces
         of the language that the book covers in detail.
      

       




	
            




         Dart is an evolving language
         At the time of writing, the Dart language is at a transition point between the experimental “technical preview” phase and
            a release that Google calls Milestone 1. Milestone 1 isn’t version 1 but a line in the sand to allow features such as extended
            libraries surrounding the core language to be developed and enhanced. The Dart platform is intended to be a fully featured
            “batteries included” development environment, containing everything you need to build complex web applications. And Google,
            along with members of the Dart community, is now focused on building these libraries.
         

         Milestone 1 also provides a neat baseline to enable you to start building applications, knowing that the breaking changes
            to the language syntax will be infrequent. Changes to the surrounding libraries, however, are likely, and the Dart Editor
            contains a helpful Clean-up tool that you can use to apply language and core library changes to your code.
         

      

      


	
            



 

1.2.1. String interpolation
      

      Strings are used in many places throughout web applications. Dart provides a number of ways for you to convert expressions
         into strings, either via the toString() function that’s built into the base Object class or by using string interpolation.
      

      String interpolation uses the $ character or ${ } expression within single or double quotes. When you want to convert an expression to a string, you use the variable name
         with the $ prefix, such as $name. If you want to use an expression that needs to be evaluated, such as a calculation or method call, include the curly braces:
      

      "The answer is ${5 + 10}"

      You can create multiline strings by using three double quotes; and you can write string literals (which ignore the $ evaluation) by prefixing the string with an r character, such as r'literal string'. There is no + concatenator to join two strings together. You must use string interpolation such as $forename $surname or, if they’re known string values, place them next to each other. For example,
      

      var title = "Dart " "in " "Action";

      produces a single string variable containing "Dart in Action".
      

      The following listing shows the things you can do with strings using Dart’s built-in print function, which outputs to standard output, server-side, or the browser debug console when run in a browser.
      

      Listing 1.1. String interpolation in Dart
      

      [image: ]

      The output from this listing is

      Hello World
$h $w
Hello World
HELLO WORLD
The answer is 15
<div id='greeting'>
  "Hello World"
</div>
Instance of 'Object'
Instance of 'Object'

      You’ll use string interpolation and the print function a lot when experimenting with Dart, logging variables to help with debugging, and inserting values into HTML snippets.
      

      1.2.2. Optional types in action
      

      One of the key differences between JavaScript and Dart is that Dart has the concept of types baked into the language. Fortunately,
         by using Dart’s option typing, you can get the benefit of strong typing through type annotations where you use them.
      

      Optional type annotations are used in variable declarations, for function parameter definitions and return types, and in class
         definitions. The following snippet shows four ways of declaring the string variable message. The first two have no type annotations, and the second two provide the String type annotation, indicating to developers and tools that you intend a string value to be used in the variable:
      

      [image: ]

      In the previous snippet, two of the variable declarations initialize the value of message at the time it’s declared. If the value won’t change after declaration, then you should use the final keyword, as shown here:
      

      [image: ]

      We’ll cover the final keyword in more detail later in the book.
      

      As an example of how you can benefit from using optional typing, consider the following block of code, which has a trueIfNull() function that takes two parameters and returns true if both are null (and false if not). This code has no type annotations at present, but we’ll explain how you can use type annotations to show intent:
      

      [image: ]

      No type annotations are provided in the snippet, which means that when reading this code, you have no idea about the developer’s
         intent. The trueIfNull(a,b) function could mean that trueIfNull(a,b) should take two int types and return a bool (true/false value), but the developer could have intended something else—for example, to return the string "true" instead of a bool. Dart’s optional typing allows the developer to provide documentation in the form of type information about the parameters
         and return types:
      

      [image: ]

       




	
            



Note

      The previous example contains a bool type. In Dart, unlike in JavaScript, there is a single false value: that of the keyword false itself. Zero and null don’t evaluate to false.
      

      


	
            



 

Adding this type information doesn’t change the running of the Dart application, but it provides useful documentation that
         tools and the VM can use to validate the code and find type errors. Dart can be said to be documentary typed because the code will run the same without the types. Any type information provided can help the tools during static analysis
         (in the Editor or from the command line as part of a continuous build system) and at runtime. Future developers who may maintain
         your code will also thank you.
      

       




	
            



Tip

      Use specific types (for example, String, List, and int) where doing so adds documentary value, such as for function parameters, return types, and public class members; but use
         var or final without type annotations where it doesn’t, such as inside function bodies. The Dart style guide available at www.dartlang.org recommends this approach. You should get used to seeing a mix of code like this, because it’s the way Dart was intended to
         be written.
      

      


	
            



 

Optional typing is core to many of Dart’s mechanisms and appears throughout the book, where the syntax is different enough
         from Java and JavaScript to warrant explanation. Functions are covered specifically in chapter 4.
      

      1.2.3. Traditional class-based structure
      

      Dart uses classes and interfaces in a traditional and unsurprising object-oriented way. It supports single inheritance and
         multiple interfaces. If you aren’t familiar with class-based OO programming, it would probably be useful to read about the
         subject at one of the many resources on the web. At this point, it’s enough to point out that Dart’s OO model is similar to
         Java/C# and not similar to JavaScript. We’ll look at classes and their features in greater depth in chapters 6 and 7.
      

      All Dart classes inherit by default from the Object class. They can have public and private members, and a useful getter and setter syntax lets you use fields interchangeably
         with properties without affecting users of the class. The next listing shows a quick example of a class.
      

      

      Listing 1.2. A simple class in Dart
      

      [image: ]

      This simple class contains a lot of functionality. Private members are indicated by prefixing the name with the _ (underscore) character. This convention is part of the Dart language, with the benefit that you can instantly tell when you’re
         accessing a method or property in private scope when you’re reading code.
      

      The getter and setter syntax is also useful because you can use the fields of a class the same way you use getters and setters.
         Thus a class designer can expose the property (such as greeting, in listing 1.2) and later change it to use a getter and setter (such as in name in the example) without needing to change the calling code.
      

      The this keyword, which causes a lot of misunderstanding in the JavaScript world, is also used in a traditional OO fashion. It refers
         to the specific instance of the class itself and not the owner of the class (as in JavaScript) at any given point in time.
      

       




	
            




         Classes are optional
         Unlike in Java and C#, classes are optional in Dart. You can write functions that exist in top-level scope without being part
            of a class. In other words, you don’t need to declare a class in order to declare a function. If you find that you’re writing
            classes that contain utility methods, you probably don’t need a class. Instead, you can use Dart’s top-level functions.
         

      

      


	
            



 

1.2.4. Implied interface definitions
      

      Dart has interfaces just like Java and C#, but in Dart, you use the class structure to define an interface. This works on
         the basis that all classes define an implicit interface on their public members. Listing 1.3 defines a class called Welcomer and a top-level sayHello() function that expects a Welcomer instance. In addition to using the extends keyword to implement inheritance of the sort found in Java and C#, you can also use the interface defined on each class by using the implements keyword. The Greeter class implements the public methods of Welcomer, which allows it to be used in place of a Welcomer instance. This lets you concentrate on programming against a class’s interface rather than the specific implementation.
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