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Preface
      

      
      
      
      It seems everyone has a brilliant idea brewing for an iOS app these days, though not many actually do the work to see it to
         fruition. Even putting potential revenues aside, the prospect of making your own app and seeing people download and appreciate
         your work is exciting. This book should send you on the way to building your first app using Swift.
      

      
      
      
What is Swift?
      

      
      Swift is the modern language created by Apple for iOS that got the Apple developer world buzzing back in June 2014—but why
         was Swift created in the first place?
      

      
      While loved by many iOS developers, Objective-C was seen by some as an outmoded language. More than 30 years old and based
         on C, it had a verbose and peculiar syntax, with an unsafe type system. Built as a modern alternative to Objective-C, Swift
         was designed with specific enhancements in mind, specifically:
      

      
      

      
         
         	
Safety—Swift introduced several programming concepts to reduce some common programmer mistakes. These include strong typing, optionals, and error handling.
            
         

         
         	
Performance—Apple introduced internal optimizations to ensure that Swift runs fast. Xcode also provides warnings to encourage you to
            write code that ensures your app is running optimally.
            
         

         
         	
Expressiveness—Expressive code maintains the right balance between clarity of meaning and succinctness. Swift draws on lessons learned from
            Objective-C and other languages to introduce several concepts that may be new at first, but in time you’ll wonder what you
            did without them!
            
         

         
      

      
      
      
      
      
Why learn Swift?
      

      
      You can still develop in iOS using Objective-C, and many developers do. In fact, according to RedMonk’s programming language
         rankings guide (http://mng.bz/zQNT), Objective-C is still ranked higher than Swift (but only just!). A common question for a new iOS developer is, should I
         learn Swift or Objective-C?
      

      
      Enhanced safety, performance, and expressiveness seem like significant qualities! Combine those with a reputation for being
         relatively easy to learn, and Swift looks like a pretty good choice. In an interview with Accidental Tech Podcast (http://atp.fm/205-chris-lattner-interview-transcript/), Chris Lattner (creator of Swift) summed up Swift’s benefits with the term “programmer productivity.” After all, it is called Swift!
      

      
      Swift has enjoyed a meteoric rise in popularity since its unveiling. It’s regularly ranked as one of the most loved programming
         languages on Stack Overflow. According to RedMonk, “There is no debate that Swift is growing faster than anything else we
         track.” According to the freelancing platform Upwork, Swift is the second-fastest--growing tech skill desired by employers
         (http://mng.bz/R12L).
      

      
      But what are other iOS developers doing?

      
      Many developers embraced Swift from the outset. Popular iOS tutorial site https://raywenderlich.com fully transitioned all new and previous tutorials to Swift, while other iOS developers such as Natasha the Robot (https://natashatherobot.com/) blogged about their experiences exploring this new syntax.
      

      
      On the other end of the spectrum, it’s true that some iOS developers resisted the change. More than Just Code (http://mtjc.fm/) podcaster Tammy Coron said this:
      

      
      
         
         In the early adoption of Swift I was very anti-Swift.... But the more I started to use it, the more I was forced to use it,
               the more I liked it.... It feels like I’ve got cooties all over me whenever I have to write in Objective-C! Every project
               that I start now is a Swift project, and it feels so natural. Granted, I’m forty years old, I didn’t really want to learn
               something new. I was using Objective-C, and having a good old time with it. Who wants to learn another language? But I’m all
               for Swift now, and I feel bad I dogged it from the beginning.

         
      

      
      Resisting change can be instinctive. Change can feel as though you’re abandoning your accumulated knowledge and reputation
         and entering the unknown. I’ve experienced this myself several times over my development career as one skill or tool became
         outmoded or redundant and others gained favor in the industry. But when you apply yourself to exploring new technologies,
         you can find yourself discovering once again the excitement of learning something new. My hope is that you, too, will find
         that passion as you go through this book.
      

      
      It’s also clear that Swift is the future for iOS development. If your plans in iOS development involve maintenance of a codebase,
         you may need to know Objective-C. But in general, Swift is the way forward, and the consensus these days among iOS professionals
         is that if they were learning iOS now, they’d do it in Swift.
      

      
      Of course, learning iOS development with Swift doesn’t prevent you from also learning Objective-C at some point in the future.
         Regardless of the language you’re programming in, the underlying frameworks are nearly identical except for tweaks to the
         syntax. Learning iOS development with Swift doesn’t mean planting your flag firmly in the Swift camp. You can use Objective-C
         code in your Swift project, or vice versa. Learning Swift is just a good place to start, and you’ll find exploring Objective-C
         easier with Swift experience behind you.
      

      
      On the one hand, there are some significant differences between the languages. For example, Objective-C has very different
         approaches from Swift in regard to class headers, type safety, nil values, and error handling. On the other hand, some differences
         are really just a matter of syntax. See the following listing for a comparison of the same code in Swift and Objective-C.
      

      
      
      
      
Comparison of Swift and Objective-C
      

      UIView.animate(withDuration: 1) {                  1
    self.yellowView.alpha = 0                      1
}                                                  1

[UIView animateWithDuration:1.0 animations:^{      2
    self.yellowView.alpha = 0.0;                   2
}];                                                2

      
      

      
         
         	
1 Swift
            
         

         
         	
2 Objective-C
            
         

         
      

      
      Swift isn’t necessarily limited to iOS app development, either. Swift is used in all Apple platforms, from macOS to iOS to
         watchOS, and the concepts you learn in Swift will be useful when you migrate to these platforms. And now it isn’t limited
         to only Apple products. Apple stunned everyone in 2015 when they announced that Swift was going open source. IBM was one of
         the first adopters of the new language, making Swift available to enterprise app developers on IBM Cloud. There’s no lack
         of enthusiasm from Apple on this front. In the same podcast, Chris Lattner suggested that going open source was a major step
         toward “world domination” for Swift!
      

      
      Whatever your plans in iOS development, this book should have you well on the way to building your first app using Swift.
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About this Book
      

      
      
      
      In this book, we’ll look at building native iOS apps using Swift. iOS is the operating system launched 10 years ago (how time
         flies!) by Apple for their range of “i” products: iPhones, iPads, and iPod Touches. A native iOS app can take advantage of
         Apple’s built-in user interface frameworks to present a UI that looks and acts consistently with what users are accustomed
         to in iOS apps.
      

      
      To build iOS apps in iOS 11, you’ll use the current version of Apple’s powerful development software, Xcode 9. Because Xcode
         comes directly from Apple, you can be confident that apps you build will be native, and the tools and frameworks will be up
         to date. Developers new to Xcode should be sure to read the first chapter to familiarize themselves with it.
      

      
      You’ll also be programming in Swift 4. This book dedicates two chapters to get you up to speed on Swift, and you’ll find other
         Swift tidbits where relevant throughout the book. Of course, if you already have experience in Swift, feel free to skip or
         skim these chapters.
      

      
      In this book, you’ll learn how to build up and lay out your app’s interface in code or using a storyboard. You’ll learn how
         to structure your code and respond to user input.
      

      
      You’ll also learn how to work with data: how to pull data down from a web service, how to deal with data in your code, and
         how to store data on the device and in the iCloud. We’ll look at how to then display data within the app.
      

      
      We’ll also look at solving common problems, best practices for structuring your code, and what to do when things don’t go
         to plan.
      

      
      There’s a good chance you’re reading this because you want to publish an app. Throughout the book, we’ll be building up a
         demo app, and to finish off, we’ll go over the process of publishing an app to the App Store.
      

      
      
      
      
Who should read this book
      

      
      iOS Development with Swift is intended for those with some experience in programming (you should probably have some familiarity with object-oriented
         programming, for example) interested in learning about developing for iOS. Perhaps you’re curious and want to dip your toe
         in the iOS waters to test them out, or perhaps you want to dive right into a career change and build apps for a living! Don’t
         worry if you haven’t played with mobile development before—novices to this area should have no problem following along.
      

      
      
      
      
How this book is organized
      

      
      The book has four parts that cover 17 chapters.

      
      Part 1 introduces you to Xcode and gives a brief but solid overview of Swift.
      

      
      

      
         
         	
Chapter 1 covers an introduction to iOS development using Xcode. You’ll set up an Xcode project, add visual elements in the storyboard,
            and run an app on the simulator.
            
         

         
         	
Chapter 2 takes a look at what’s new, different, and exciting in the Swift language. Using the Xcode playground, we look at type safety
            and inference in Swift, collection types, higher-order functions, closures, tuples, and optionals.
            
         

         
         	
Chapter 3 takes our discussion of Swift deeper by looking at creating objects from classes or structures. It examines Swift’s approach
            to methods and properties, initializers, and extending types and operators, and you’ll see what the buzz is all about with
            protocol-oriented programming.
            
         

         
      

      
      Part 2 has you building up your app’s interface using views.
      

      
      

      
         
         	
Chapter 4 looks at how apps are structured, from how model-view-controller works in iOS to the view hierarchy. It also explains how
            view controllers work, and how you connect views from the storyboard to your code using outlets.
            
         

         
         	
Chapter 5 introduces user interaction to your views by overriding touch methods, using gesture recognizers, and connecting controls
            in the storyboard to actions in your code.
            
         

         
         	
Chapter 6 discusses solutions for adapting your layout to different environments (for example, different device resolutions or orientations)
            such as applying rules to a layout with auto layout constraints.
            
         

         
         	
Chapter 7 takes adaptive layouts further, using size classes to make more--substantial changes to a layout based on its environment,
            and using stack views to apply general rules to a layout and managing constraints.
            
         

         
         	
Chapter 8 describes solving a real-world problem: moving the interface up when the user selects a text field and the iOS keyboard appears
            onscreen, and dismissing the keyboard when the user finishes editing the text field.
            
         

         
      

      
      Part 3 explores some topics that are vital for building many apps, such as displaying, storing, and downloading data, navigating
         between scenes, dealing with media, and debugging.
      

      
      

      
         
         	
Chapter 9 introduces displaying data in a table view, and explores navigation to a second form view to add or edit data in the table.
            
         

         
         	
Chapter 10 demonstrates displaying data in a collection view, and looks at manipulating the data via sorting and searching. It also
            looks at navigating between view controllers using a tab bar.
            
         

         
         	
Chapter 11 covers storing data on the device using a variety of techniques, from the more basic state preservation and user defaults
            to the more complex SQLite and Core Data.
            
         

         
         	
Chapter 12 looks at storing data in Apple’s iCloud using CloudKit. It also looks at threads and queues, activity indicators, and alerts.
            
         

         
         	
Chapter 13 covers adding icons and images to your app with the asset catalog. It also looks at taking photos, selecting photos from
            the photo library, detecting patterns in images, drawing in a view, and playing audio.
            
         

         
         	
Chapter 14 examines connecting your app with web services and downloading data such as text or images. It also discusses parsing JSON
            and using dependency managers.
            
         

         
         	
Chapter 15 discusses some vital techniques for debugging your app, from the console and breakpoints to gauges and instruments. We’ll
            also take a look at applying unit tests to ensure your code is doing what it’s intended to do, and UI tests to ensure that
            your app’s interface is working as expected.
            
         

         
      

      
      Part 4 covers the next steps required for a successful application release.
      

      
      

      
         
         	
Chapter 16 describes in great detail the process of distributing your app to beta testers using TestFlight, and then distributing your
            app to the wider world on the App Store.
            
         

         
         	
Chapter 17 finishes up with a quick look at what you can do to continue your journey of learning iOS development.
            
         

         
      

      
      At the close of the book, two appendixes provide additional information to help you find your way around Xcode and Swift.

      
      

      
         
         	
Appendix A looks in detail at configuring your app with project settings.
            
         

         
         	
Appendix B helps you to adjust to programming in Swift with several Swift cheat sheets.
            
         

         
      

      
      This book covers building a real iOS app from initial layout in chapter 6 to launching in the App Store in chapter 16. My hope is that watching the app develop over these chapters, and considering and solving problems that inevitably present
         themselves, will be an interesting and illuminating process for new iOS developers.
      

      
      
      
      
      
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 distinguish it from ordinary text. Sometimes code is also in bold to highlight code that has changed from previous steps in the chapter, such as when a new feature adds to an existing line
         of code.
      

      
      In many cases, the original source code has been reformatted; I’ve added line breaks and reworked indentation to accommodate
         the available page space in the book. In rare cases, even this was not enough, and listings include line-continuation markers
         ([image: ]). 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 examples in this book is available in a GitHub repository at https://github.com/iOSAppDevelopmentwithSwiftinAction/. It is also available on the publisher’s website at https://manning.com/books/ios-development-with-swift, and at the author’s website for the book at http://iosdevelopmentwithswift.com/.
      

      
      
      
      
Note to print book readers
      

      
      Some graphics in this book are best viewed in color. The eBook versions display the color graphics, so they should be referred
         to as you read. To get your free eBook in PDF, ePub, and Kindle formats, go to https://manning.com/books/ios-development-with-swift to register your print book.
      

      
      
      
      
Book forum
      

      
      Purchase of iOS Development with Swift 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/ios-development-with-swift-grummitt. 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 Author
      

      
      
      
      CRAIG GRUMMITT is an interactive developer with more than 20 years of experience, from museum touchscreens to games, and from
         online learning to mobile apps. He has multiple successful apps in the iOS and Android App Stores under the moniker Interactive
         Coconut. He has a passion for mobile development and finding simple and concise ways to explain complex topics.
      

      
      
      
      [image: ]

      
      
      

About the Cover Illustration
      

      
      
      
      The caption for the illustration on the cover of iOS Development with Swift is “A Page of the Grand Signior.” The illustration is taken from a collection of costumes of the Ottoman Empire published
         on January 1, 1802, by William Miller of Old Bond Street, London. The title page is missing from the collection, and we have
         been unable to track it down to date. The book’s table of contents identifies the figures in both English and French, and
         each illustration bears the names of two artists who worked on it, both of whom would no doubt be surprised to find their
         art gracing the front cover of a computer programming book ... 200 years later.
      

      
      The collection was purchased by a Manning editor at an antiquarian flea market in the “Garage” on West 26th Street in Manhattan.
         The seller was an American based in Ankara, Turkey, and the transaction took place just as he was packing up his stand for
         the day. The Manning editor didn’t have on his person the substantial amount of cash that was required for the purchase, and
         a credit card and check were both politely turned down. With the seller flying back to Ankara that evening, the situation
         was getting hopeless. What was the solution? It turned out to be nothing more than an old-fashioned verbal agreement sealed
         with a handshake. The seller proposed that the money be transferred to him by wire, and the editor walked out with the bank
         information on a piece of paper and the portfolio of images under his arm. Needless to say, we transferred the funds the next
         day, and we remain grateful and impressed by this unknown person’s trust in one of us. It recalls something that might have
         happened a long time ago. We at Manning celebrate the inventiveness, the initiative, and, yes, the fun of the computer business
         with book covers based on the rich diversity of regional life of two centuries ago, brought back to life by the pictures from
         this collection.
      

      
      
      
      


Part 1. Introducing Xcode and Swift
      

      
      
      Many people have ideas for awesome apps, but you have decided to do something about it, take the plunge and learn iOS app development. Congratulations and good luck on your
         journey!
      

      
      Before you get too deep into the ins and outs of app development, you need to focus on foundation skills. In this part, you’ll
         explore the development environment and learn about Apple’s language for development in iOS, Swift.
      

      
      In chapter 1, you’ll examine Xcode, Apple’s own software for building iOS apps. Then, in chapters 2 and 3, you’ll take a lightning tour of what’s new, different, and exciting in Swift. Chapter 2 focuses more on different syntax and data types, while chapter 3 takes a look at objects in Swift. You’ll explore Swift in Xcode playgrounds, a tool that helps you focus purely on programming,
         without concerning yourself with app development.
      

      
      
      
      
      


Chapter 1. Your first iOS application
      

      
      This chapter covers

      
      

      
         
         	Exploring the iOS SDK
            
         

         
         	Creating a project in Xcode
            
         

         
         	Exploring the Xcode interface
            
         

         
         	Using Interface Builder and storyboards
            
         

         
         	Running your app
            
         

         
      

      
      In this chapter, you’ll take your first look at Xcode, Apple’s software for building iOS apps. You’ll also build a basic first app, launch it on the iOS simulator, and then take
         a sneak peek at an app you’ll build throughout this book.
      

      
      
      
1.1. Exploring iOS SDK
      

      
      An app wouldn’t be much use without access to the device. Storing files, playing sounds, displaying information on the screen,
         receiving touch events from the user—it’s all achieved via the iOS SDK. Your app never directly accesses the hardware; instead,
         the iOS SDK provides abstraction layers for apps to access the underlying hardware.
      

      
      Figure 1.1 shows the abstraction layers of the iOS SDK, from the higher-level services and features to the lowest-level interfaces.
         Table 1.1 has more details about what’s contained in each layer.
      

      
      
      
      Figure 1.1. iOS abstraction layers
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      Table 1.1. iOS SDK abstraction layers
      

      
         
            
            
         
         
            
               	
                  Layer name

               
               	
                  Description

               
            

         
         
            
               	Cocoa Touch
               	The Cocoa Touch layer provides the highest-level abstraction, and you’ll use it frequently in iOS development. You can use
                  frameworks in the Cocoa Touch layer to
                     
                     	Display, layout and animate your views
                        
                     

                     
                     	Recognize user touches and gestures
                        
                     

                     
                     	Recognize device motion
                        
                     

                     
                     	Display and lay out text
                        
                     

                     
                     	Display maps
                        
                     

                     
                     	Display user photos
                        
                     

                     
                     	Display web content
                        
                     

                     
                     	Send and receive push notifications
                        
                     

                     
                     	Share content
                        
                     

                     
                  

               
            

            
               	
Media
               
               	The Media layer provides a lower level abstraction of graphics, video, and audio technologies. You can use frameworks in the
                  Media layer to
                     
                     	Record and play back audio and video
                        
                     

                     
                     	Access and manipulate user photos
                        
                     

                     
                     	Display and animate 2D and 3D graphics
                        
                     

                     
                  

               
            

            
               	Core Services
               	Core Services goes even lower level, giving you access to features such as
                     
                     	Working with data in the cloud
                        
                     

                     
                     	Multi-threading
                        
                     

                     
                     	In-app purchases
                        
                     

                     
                     	Local data storage such as Core Data and SQLite
                        
                     

                     
                     	File sharing
                        
                     

                     
                     	HTML content
                        
                     

                     
                  

               
            

            
               	CoreOS
               	CoreOS provides the lowest-level layer. You’re less likely to use this layer directly, but will use it indirectly frequently
                  because other layers frequently traverse this layer to access the underlying hardware.
               
            

         
      

      
      To access features in the iOS SDK in your code, you’ll need to import the appropriate framework. Common frameworks available
         in each of the layers are listed in figure 1.1.
      

      
      These are two commonly used frameworks in iOS app development:

      
      

      
         
         	
UIKit framework of the Cocoa Touch layer— Among the many features it provides are the basic architecture for your app and a library of standardized views and controls,
            and it manages user input. The UIKit is often imported by default, which in turn imports the Foundation framework by default.
            
         

         
         	
Foundation framework of the Core Services layer— Provides additional features and functionality for basic data types. Foundation also adds basic classes and utilities, such
            as URLs, timers, formatters, and notifications.
            
         

         
      

      
      
      
      
1.2. Creating an Xcode project
      

      
      Now that you have an idea where everything fits together in the iOS SDK, how about using that information to create your first
         app?
      

      
      To develop iOS apps, you first need to get your tools together:

      
      

      
         
         	You need a Mac.
            
         

         
         	You need to download Xcode (https://itunes.apple.com/us/app/xcode/id497799835?mt=12) for free from the App Store. Xcode is the integrated development environment (IDE) for building software for Apple products,
            including iOS apps.
            
         

         
         	If you’d like to distribute your app on the App Store, you also need to join the Apple Developer Program (https://developer.apple.com/programs/).
            
         

         
         	For testing purposes, you’ll also probably want an iOS device such as an iPad or iPhone.
            
         

         
      

      
      That’s it! Let’s get started exploring Xcode and building your first project!
      

      
      To build an app in Xcode, the first thing you need is an Xcode project. An Xcode project is where you keep all your related
         source code, storyboards, frameworks, images, and resources related to the app.
      

      
      Open Xcode and select Create a New Xcode Project on the Welcome to Xcode window, or select File > New > Project (see figure 1.2).
      

      
      
      
      Figure 1.2. Create your Xcode project.
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      1.2.1. Templates
      

      
      Similar to the way Microsoft Word has templates for resumes and letters or blank documents, Xcode provides templates for common
         app types. See figure 1.3.
      

      
      
      

      
      
      Figure 1.3. Xcode iOS templates
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      Using Xcode, you can build apps for iOS (iPads, iPhones, and iPod Touch), watchOS (Apple Watch), tvOS (Apple TV), or even
         macOS (Mac programs). Table 1.2 lists the application types available for your convenience.
      

      
      Table 1.2. iOS application templates
      

      
         
            
            
         
         
            
               	
                  Template type

               
               	
                  Description

               
            

         
         
            
               	Single View Application
               	The simplest template available for iOS; the equivalent of a blank document in Word.
            

            
               	Game
               	Leads you down a different path, configuring your app to use one of several game frameworks built into iOS
            

            
               	Augmented Reality Application
               	Sets up your app to blend live video from the camera with animated objects using augmented reality
            

            
               	Document Based Application
               	Demonstrates loading a document using the document browser
            

            
               	Master-Detail Application
               	Configures your app with a split view, one way of customizing the presentation of your app’s content, depending on whether
                  you view it on an iPhone or iPad
               
            

            
               	
Page-Based Application
               
               	Adds a storybook design to the app with animated page turns
            

            
               	Tabbed Application
               	Adds a tab bar to the bottom of the app with two tabs preconfigured
            

            
               	Sticker Pack Application
               	Provides a sticker pack for use in iMessage
            

            
               	iMessage Application
               	Template for a sticker pack with additional features such as in-app billing
            

         
      

      
      See figure 1.4 for examples of the applications some of these templates can help produce.
      

      
      
      
      Figure 1.4. Applications from iOS templates
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      In this book, we’ll focus on iOS development. To understand the inner workings of app development, we’ll always start with
         a Single View Application. Not to worry, you can add pages, tabs, and master detail later. You can even use a Single View
         Application to create a game. Using this approach, you’ll build up the boilerplate setup yourself and get a clearer understanding
         of what’s happening under the hood!
      

      
      Your next step is to select Single View Application, and then select Next.

      
      
      
      1.2.2. Project options
      

      
      Before you get to the fun part of playing with a project, you first have to set up its options. Fill in your project options
         similar to the example in figure 1.5. Table 1.3 explains these options in detail.
      

      
      
      
      Figure 1.5. Xcode project options
      

      
      
      
      [image: ]

      
      
      
      Table 1.3. Project options
      

      
         
            
            
         
         
            
               	
                  Option

               
               	
                  Description

               
            

         
         
            
               	Product Name
               	Any name will do, but for a first project HelloWorld is tradition, after all.
            

            
               	Team
               	Even if you’re a solo developer, your developer account with Apple is referred to as your team. You’ll need a team later to test your app on your device and pay to join the Apple Developer Program for your app to use
                  special services such as iCloud or distribute your app on the App Store. You’re welcome to set up your Apple Developer account
                  now if you like, but if you’re keen to get stuck into playing with Xcode, feel free to leave this option. We’ll look at teams
                  and the Apple Developer Program in detail in chapter 16.
               
            

            
               	
Organization Name
               
               	This is used to generate copyright strings in your code.
            

            
               	Organization Identifier
               	This and the product name are used to generate the bundle identifier. By convention, to ensure it’s unique, many developers
                  use a reverse domain name for their organization identifier. More on the bundle identifier appears in the final chapter.
               
            

            
               	Language
               	You can still choose to develop your app in Swift’s predecessor, Objective-C, for the foreseeable future. Choosing Swift or
                  Objective-C doesn’t preclude using the other; it’s more an indication of which you’re intending to use predominantly. In this
                  book, we’ll focus exclusively on development in Swift.
               
            

            
               	Devices
               	You can choose to develop only for iPad or iPhone, but if you want your app to work on both, you should choose Universal.
            

            
               	Core Data
               	Core Data is a framework for persisting complex data. Selecting it here adds boilerplate code that otherwise isn’t necessary.
                  Let’s leave it deselected.
               
            

            
               	Unit/UI Tests
               	Selecting Include Unit and UI Tests sets up your project with targets to conveniently test your app’s source code and interface.
                  Taking advantage of these test targets to ensure your code is bug free and your app works as expected is a good habit to get
                  into, especially as your apps become more complex. Let’s leave these selected.
               
            

         
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Project targets
         
         An Xcode project contains one or more targets. An Xcode target contains all the specifications for building a specific product.
            A common target is an app. You can also have other targets for unit and UI testing.
         

         
         Most commonly, one Xcode project contains one app target, but an Xcode project can have more. Pro and Lite versions of an
            app are a good example of where it would make sense for an Xcode project to contain two app targets, because the apps share
            many of their resources and codebase.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      Move on to the next screen by selecting Next. Select a path for your project. You can check Create Git Repository on My Mac
         to enable version control for your application. This can be useful for keeping a record of revisions you make to your app,
         as well as later, when linking this repository to an online Git-hosting service such as GitHub.
      

      
      Well done! You’ve created your first project! Now let’s explore a little more.

      
      
      
      
      
1.3. Exploring the Xcode interface
      

      
      When you first open Xcode, you can feel overwhelmed. It’s a large and complex piece of software. You could work in Xcode for
         years and still discover new features. This book doesn’t comprehensively cover Xcode, but it will get you well on the way
         on your journey of discovery, and to publishing your first app!
      

      
      To keep things simple, let’s divide the Xcode workspace into five parts (see figure 1.6). Let’s briefly explore each of them.
      

      
      
      

      
      
      Figure 1.6. The Xcode interface
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      1.3.1. Toolbar area
      

      
      The top bar of the Xcode window is known as the toolbar.
      

      
      In the toolbar, you’ll find

      
      

      
         
         	View selector for showing or hiding views
            
         

         
         	Editor selector for customizing the editor area
            
         

         
         	The activity viewer for information about the current state of currently executing tasks and status messages
            
         

         
         	App execution controls for playing and stopping your app, and for selecting the scheme to run and the simulator or device
            
         

         
      

      
      See figure 1.7 for the Xcode toolbar.
      

      
      
      
      Figure 1.7. The Xcode toolbar
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      1.3.2. Utility area
      

      
      On the right, you’ll find the utility area. The utility area includes the inspector pane and the objects pane. We’ll look
         at these in more detail later in this chapter when we learn about Interface Builder.
      

      
      
      
      1.3.3. Navigator area
      

      
      On the left is the navigator area. Notice the eight icons in the bar at the top of the panel. These icons represent eight
         types of navigators that you can open in this area.
      

      
      Tap on the icons now and check out each of the navigators. Table 1.4 briefly describes the navigators.
      

      
      Table 1.4. Navigators
      

      
         
            
            
            
         
         
            
               	
                  Navigator

               
               	
                  Icon

               
               	
                  Description

               
            

         
         
            
               	Project Navigator
               	[image: ]
               	Manage and navigate to files in your project
            

            
               	Source Control Navigator
               	[image: ]
               	Manage your project’s source control repository
            

            
               	Symbol Navigator
               	[image: ]
               	Convenient way to navigate to classes, functions, and other objects in your project
            

            
               	Find Navigator
               	[image: ]
               	Find text anywhere in your project
            

            
               	Issue Navigator
               	[image: ]
               	Information on any current build warnings or build errors
            

            
               	Test Navigator
               	[image: ]
               	Information on any current unit tests or UI tests
            

            
               	Debug Navigator
               	[image: ]
               	Information on the current state of an app when execution is paused
            

            
               	Breakpoint Navigator
               	[image: ]
               	Navigate to and modify breakpoints
            

            
               	Log Navigator
               	[image: ]
               	A log of past builds of your app
            

         
      

      
      You’ll find yourself using certain navigators much more than others. Let’s look now at the navigator you’ll probably use the
         most, the Project Navigator. We’ll come back to other navigators in later chapters.
      

      
      
      
Project Navigator
      

      
      The Project Navigator looks straightforward enough—it’s like Finder, right? Well, not exactly. While it’s true that you can
         navigate the files in your project using the Project Navigator, the files in the Project Navigator can be simplified versions
         of the file structure on disk. To illustrate this, right-click on the project name at the top of the Project Navigator and
         select Show in Finder to open your project in a Finder window (see figure 1.8).
      

      
      
      
      Figure 1.8. Project Navigator versus Project in Finder
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      For example, if you explore the Assets.xcassets icon in Finder, you’ll see it has subfolders for each media asset it contains.
         Similarly, the LaunchScreen.storyboard and Main.storyboard are contained in a special folder in Finder called Base.lproj. If you add other translations of your app,
         they will be contained in another folder.
      

      
      You decide what files make up your project. Xcode starts off your project a certain way by default, but now you’re in control
         of the structure of your project. The yellow icons in the Project Navigator are called groups. You can (and should) group related items in your Project Navigator to keep your project neatly organized. As your project
         grows, a well-organized project becomes more and more essential!
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      In previous versions of Xcode, there was a disconnect between the groups contained in the Project Navigator and folders in
         Finder. Since Xcode 11, groups in the Project Navigator are by default synced with folders on disk. If you open a project
         set up in a previous version of Xcode, you may see a triangle in the corner of a group icon, indicating that it’s not synced
         to a folder in Finder.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      To practice organizing your project, right-click on ViewController.swift, and select New Group from Selection. Name the group
         ViewControllers.
      

      
      
      
      
      1.3.4. Editor area
      

      
      Focus now on the big panel in the center of the screen, called the editor area. The editor area looks different depending
         on what you have selected in the Project Navigator. When you create your project, the project itself is selected, which takes
         you straight to the project editor. We’ll look at the project editor in more detail in appendix A, but for now, select other items in the Project Navigator and note the different types of editors that appear in the editor
         area. These editors include the following:
      

      
      

      
         
         	
Project editor— Use to edit settings for your project and target
            
         

         
         	
Source editor— Use to edit source code, such as Swift
            
         

         
         	
Property list editor— Use to edit property lists, recognizable by the .plist extension
            
         

         
         	
Interface Builder— Use to edit storyboards and nibs
            
         

         
         	
Asset catalog editor— Use to modify or add images in your app
            
         

         
      

      
      See figure 1.9 for the appearance of some editor area types. (We’ll look at Interface Builder in more detail shortly.)
      

      
      
      
      Figure 1.9. Editor areas
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      A lot goes on in the editor area. Press Command-0 and Option-Command-0 to hide the navigator and utility areas of the screen.
         Hiding these areas can be especially useful if you have limited screen space. If you prefer, you can also open and close these
         areas by tapping the relevant button in the view selector, at the right of the toolbar (figure 1.10). Open the navigator area again by clicking the Navigator toggle button.
      

      
      
      
      Figure 1.10. View selector
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      Tip

      
      
      
      You can find and customize all of the keyboard shortcuts in Xcode inside the Xcode > Preferences > Key Bindings menu.

      
      
         
            
         
         
            
               	
            

         
      

      
      You’ll find that many panels in the Xcode interface have similar toggle buttons, including the debug area.

      
      
      
      1.3.5. Debug area
      

      
      If you select the Debug toggle button, a debug area opens below the editor area. The debug area contains controls for running
         your app, a pane where you can view variables, and a console for displaying output from your app or interacting with the debugger.
         You can also open and close the debug area with the keyboard shortcut Command-Shift-Y. We’ll discuss debugging in more detail
         in chapter 15.
      

      
      
      
      
      
1.4. Editing your app’s interface
      

      
      You can edit your app’s interface in code, but the easiest way to edit an interface is to build it up visually.

      
      Click on Main.storyboard in the Project Navigator to open the main storyboard in the editor area.

      
      
      1.4.1. Storyboards and nibs
      

      
      Storyboards are used to visually define your app’s user interface (UI) and the flow of navigation within your app. A storyboard
         contains scenes—screens or pages in your app. You can use one storyboard, or if you have a more complicated app, set up several
         interconnected storyboards.
      

      
      The storyboard that’s generated by default in a Single View Application couldn’t be simpler—it only contains one scene. Most
         apps contain several interconnected scenes. These connections will be represented in the storyboard.
      

      
      You may remember seeing another storyboard in your Project Navigator called LaunchScreen.storyboard. This storyboard represents
         a basic scene that displays while your app is loading. To ensure your launch screen loads quickly, this scene can’t do anything other than display static images.
      

      
      A related concept to the storyboard is the nib. A nib also represents a UI in a visual way, but only a single scene or view.
         It’s typically instantiated from code. In general, storyboards have replaced the older nib approach.
      

      
      
      
      1.4.2. View controllers and views
      

      
      Everything that you see in your scene is a type of view (or is rendered within a view). Text fields, labels, buttons, switches,
         and images are all examples of types of views. Views can contain other views and be contained within other views. At the root
         of a scene is one parent view that contains everything visual in your scene.
      

      
      If you have experience in programming, you’ll most likely have come across the design pattern Model-View-Controller, where
         the view is separated from the model and the controller. We’ll come back to this concept in chapter 4 when we look at models, but for now let’s consider the view and the controller.
      

      
      In iOS, the controller of your scene is called a view controller. The view controller is responsible for managing your scene’s views. These responsibilities include the following:
      

      
      

      
         
         	
Interaction with views— The user can interact with particular view types, such as buttons and text fields. The view controller is responsible for
            responding to this interaction. In the login scene for the Facebook app, the view controller is responsible for responding
            when the user taps the Log In button. After successfully validating the login details, the view controller initiates navigation
            to the Facebook news feed scene.
            
         

         
         	
Updating views— Several view types, such as image views or table views, display content that might need updating from a data source. The view
            controller is responsible for updating these views. The Facebook news feed is an example of a view that would need updating.
            
         

         
      

      
      We’ll take a closer look at view controllers and views in chapter 4.
      

      
      
      
      1.4.3. Interface Builder
      

      
      Storyboards and nibs at their rawest are XML files. Unlike HTML, iOS developers rarely work directly with these XML files
         and instead use Interface Builder, a visual environment that Apple provides for editing your storyboards and nibs.
      

      
      Close the navigator area on the left again (Command-0) and open the utility area on the right (Command-Alt-0) to fully appreciate
         the Interface Builder options available to you. Your screen should look something like figure 1.11.
      

      
      
      
      Figure 1.11. Interface Builder
      

      
      [image: ]

      
      
      When you first open your Single View Application storyboard, you’ll see one scene on the canvas, represented by a view controller.

      
      
      
      
      1.4.4. Object Library
      

      
      On the right, you’ll find the utility area. At the bottom of the utility area, you’ll find the libraries pane. Open to the
         library you’ll most likely use the most, the Object Library. (This is the third icon at the top of the libraries pane, and
         looks like a square inside a circle [image: ]). The Object Library contains a variety of different objects that you can add to the storyboard, including these:
      

      
      

      
         
         	User interface elements
            
         

         
         	View controllers
            
         

         
         	Visual effects
            
         

         
         	Gesture recognizers
            
         

         
      

      
      For fun, drag a text field, a button, and a label to the main scene’s view, similar to figure 1.12. Notice blue guidelines appear to guide you. Try to follow these guidelines where possible, because they’re recommendations
         from Apple about scene margins and distances between objects.
      

      
      
      
      Figure 1.12. Simple interface
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      1.4.5. Document Outline
      

      
      On the left of Interface Builder, you’ll find the Document Outline. This gives you a representation of the hierarchy of all
         the elements in your storyboard (see table 1.5).
      

      
      Table 1.5. Storyboard elements
      

      
         
            
            
         
         
            
               	
                  Element

               
               	
                  Description

               
            

         
         
            
               	View controller
               	Manager for a scene’s views.
            

            
               	View
               	Visual components of your interface.
            

            
               	Safe area
               	An area of the root view that you can be confident is not obstructed by special views such as navigation bars. You can use
                  safe area layout guides to help you lay out your views. (More on the safe area when we discuss auto layout in chapter 5.)
               
            

            
               	Constraint
               	Rules that define the layout of the views in a scene. (We’ll discuss constraints more in chapter 5, too.)
               
            

            
               	Gesture recognizers
               	Helpers that detect common gestures. (We’ll come back to these when we discuss user interaction in chapter 4.)
               
            

            
               	First responder
               	A first responder is the view in your scene that will be the first to receive any app events. Tapping on a text field, for
                  example, will make it first responder. Use the first responder icon in Interface Builder to connect an action from a control
                  to an action on the current first responder.
               
            

            
               	Exit
               	Customize behavior when exiting a scene. We’ll explore this further when we learn about navigation in chapter 9.
               
            

            
               	Storyboard entry point
               	Indicates the initial scene for the storyboard.
            

         
      

      
      If you added the objects in the previous section, your document outline should look something like figure 1.13. The elements you see in the main view are similar to layers in a Photoshop document, but with a difference—the top layer
         is shown at the bottom in the Document Outline. In our example, if the label and the button overlapped, the label would obscure
         part of the button. You can drag views around within the Document Outline to reorder them.
      

      
      
      
      Figure 1.13. Document Outline
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      When your storyboard or UIs start to become complex and unwieldy, the Document Outline is a handy place to find and select
         views and view controllers. You can show or hide the Document Outline by clicking the relevant button at the bottom left of
         the canvas ([image: ]), as you saw in figure 11.11.
      

      
      
      
      1.4.6. Inspectors
      

      
      At the top of the utility area on the right is where you’ll find the inspectors. Similar to the navigator area, use the tabs
         at the top to select different inspectors. See figure 1.14.
      

      
      
      
      Figure 1.14. Inspectors
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      These are not only useful in the storyboard; you’ll find relevant inspectors available in all file types. With the storyboard
         open, you have the following inspectors available.
      

      
      
      
 File Inspector
      

      
      Here, you can manage the metadata for the file, including which target it belongs to, whether it has been modified, and whether
         it has been localized.
      

      
      Be sure to select one of the views in your scene so that you can see the details in the remaining inspectors.

      
      
      
      
 Help Inspector
      

      
      This inspector gives you context-specific help information about the element that’s currently selected. It usually contains
         links to open the documentation if you want more-detailed reference information. Try it now—select the button in the scene
         and quick help should appear in the Help Inspector.
      

      
      Select Class Reference (at the bottom of the documentation text, next to the label More) to open more-detailed information
         in the documentation. UIButton is the name of the class underlying all standard buttons, provided to you by Apple in the UIKit framework. You’ll find the UIKit
         framework ubiquitous in iOS development—it’s essential for working with the views, view controllers, events, animation, and
         a myriad of other functions within iOS.

      
      Notice the detailed information in the documentation for UIButton:

      
      

      
         
         	
Overview— A description of how to use UIButton, including attributes you can configure in Interface Builder and accessibility and internationalization
            information.
            
         

         
         	
Symbols— Methods and properties available for UIButton, divided into related sections.
            
         

         
         	
Relationships— Classes that UIButton inherits from, and protocols that UIButton conforms to. Note that UIButton inherits from UIControl,
            which in turn inherits from UIView. We’ll come back to controls in chapter 5, but for now it’s sufficient to know that objects that expect user interaction, such as buttons, pickers, switches, and sliders,
            generally subclass UIControl. As you saw earlier, UI objects at their base are views, which is why they, in turn, subclass
            UIView.
            
         

         
      

      
      
         
            
         
         
            
               	
            

         
      

      Tip

      
      
      
      The File and Help Inspectors are always open regardless of the file you currently have open.

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      
 Identity Inspector
      

      
      This is similar to the File Inspector, but in the Identity Inspector, you manage the metadata for the selected element in
         your storyboard. This includes the class name associated with the object, the ID, and accessibility details.
      

      
      Select a view in the scene, and look at the class field in the Identity Inspector. Notice that the class name is grayed out,
         and begins with the prefix UI. This indicates that it isn’t a custom class; rather, it’s a class provided to you by Apple in the UIKit framework.
      

      
      Now, select the view controller either in your Document Outline or by clicking on the yellow circle with a white square inside
         at the top of the scene in your storyboard.
      

      
      Notice that the view controller class name is in a darker font, and doesn’t begin with a prefix. This indicates that this
         element has been associated with a custom class that you can modify. This custom ViewController class subclasses Apple’s built-in UIViewController class and comes as a default in the Single View Application template. You can find it in the ViewController.swift file in
         the Project Navigator. Don’t worry if this isn’t clear yet; it’ll make more sense when we look further at subclassing UIViewController in chapter 4.
      

      
      
      
      
 Attributes Inspector
      

      
      In the Attribute Inspector, you can modify the attributes of an object, beyond the default values. For example, you could
         modify the text, font, alignment, and number of lines of a label. Try out the Attribute Inspector now by modifying the text
         of the label to “Hello World.”
      

      
      Select the button now and examine the attributes available to you. Notice that the attributes are divided into sections, following
         the same hierarchy you saw in the documentation earlier. First, attributes that are specific to buttons are listed, followed
         by attributes relevant to all controls, followed by attributes relevant to all views. Note that all views have the same attributes,
         such as background, alpha, tint, and whether it’s hidden.
      

      
      
      
      
 Size Inspector
      

      
      In this inspector, you can adjust the position and dimensions of an object. You can also modify any layout constraints you’ve
         applied to the object. We’ll look more at constraints and auto layout in chapter 6.
      

      
      
      
      
 Connections Inspector
      

      
      Here, you’ll find connections made between the storyboard and your view controller. These connections are called outlets and actions. We’ll investigate these concepts further in chapters 4 and 5.
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Building interfaces in Interface Builder vs. code
         
         Interface Builder is a convenient tool for building up interfaces rapidly and visually. It has limitations, however, so many
            iOS developers often prefer to build their interfaces in Swift. There have been many discussions over the years about which
            is the best approach. Be aware when reading over any older posts on this topic online that Apple has improved many limitations
            with storyboards and Interface Builder over the last few years. Here are several pros and cons of both approaches.
         

         
         Building interfaces in Interface Builder

         
         Pros:

         
         

         
            
            	Simple and fast to use.
               
            

            
            	Easier to build interfaces visually.
               
            

            
            	Apple’s recommended approach.
               
            

            
         

         
         Cons:

         
         

         
            
            	Resolving conflicts in revision control can be a headache.
               
            

            
            	Some dynamic designs are impossible in Interface Builder.
               
            

            
         

         
         Building interfaces in code

         
         Pros:

         
         

         
            
            	Greater control, making dynamic designs more possible.
               
            

            
            	Resolving conflicts in revision control is less of a problem.
               
            

            
         

         
         Cons:

         
         

         
            
            	Interfaces need to be built without visual feedback.
               
            

            
            	More complicated and time consuming.
               
            

            
         

         
         In the end, the approach you take is up to your personal preferences and the best solution for each specific situation. We’ll
            look at building up views in code in more detail in chapters 6 and 7.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      Xcode is the main tool you’ll use to build apps in iOS, and it’s a good idea to begin familiarizing yourself with it. One
         short chapter can’t cover all facets of this huge and complex program, but after investing some time in exploring Xcode while
         going through this book, you should develop a level of comfort in the tool and be building apps of substance. You’ll get there
         soon!
      

      
      
      
      
      
      
1.5. Running your app
      

      
      Now that you’ve created an app and are more familiar with the Xcode interface, let’s run the app to see what it looks like!

      
      You have two broad options for where to run your app: on a device or the simulator.

      
      
      1.5.1. Running your app on a device
      

      
      Nothing beats running your app on the device, for several reasons:

      
      

      
         
         	
True interaction— It’s in your hand! You can touch, swipe, and pinch your app the way your users will—with their fingers.
            
         

         
         	
True experience— These days, simulators reproduce the iOS environment quite well, but never perfectly. On the device, you can be sure you’re
            seeing how a real-world environment responds to your app, including memory and CPU restrictions.
            
         

         
         	
Necessity— Certain features are unavailable or unreliable on a simulator, such as the accelerometer, camera, microphone, push notifications,
            and external accessories. To test these features you need to use a physical device. For a full and up-to-date list, check
            “API Differences” and “Hardware Differences” on Apple’s Testing and Debugging in Simulator page (https://developer.apple.com/library/content/documentation/IDEs/Conceptual/iOS_Simulator_Guide/TestingontheiOSSimulator/TestingontheiOSSimulator.html).
            
         

         
      

      
      It’s a good idea to invest in at least one device, if you haven’t already. Before submitting your app to the App Store, it’s
         imperative to experience your app the way the end user will.
      

      
      
      
      1.5.2. Running your app in the simulator
      

      
      It’s also important to run your app in different environments. From iPhone 4S to iPad Pro, you have many points of difference
         to test, including dimensions, Retina and non-Retina, CPU speed, and memory availability. At the time of writing, 18 iOS simulators
         are available by default for testing your app in different simulated environments. If you want to be thorough, it’s quite
         an investment to get your hands on all possible physical devices.
      

      
      Simulators make testing your app in a variety of different environments, and even iOS versions, as easy as choosing an option
         in a menu. The simulator is indispensable for getting quick feedback as to how your app looks and operates in different device
         environments.
      

      
      
      
      
      1.5.3. Running your app
      

      
      In the Xcode workspace toolbar, you’ll find the Run and Stop buttons. Tapping the Run button automatically builds the selected
         scheme in the selected destination (see figure 1.15).
      

      
      
      
      Figure 1.15. App execution controls
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      The scheme specifies which target you wish to test, along with any other configuration of the build. Your project comes with
         a scheme preconfigured to test your project’s main target.
      

      
      The destination is where you can choose a device or a simulator to test your app. You can also add an additional simulator
         in the Devices window. Xcode comes preconfigured with a simulator for every available device in the latest version of iOS.
         If you’d like to test your app in an earlier version of iOS, you can add a simulator specifying iOS version. You need to download
         the sizable simulator app for that version.
      

      
      
      
      1.5.4. Simulator features
      

      
      Though hardware-specific features such as accelerator and gyroscope aren’t available on the simulator, other features are
         available either in the Simulator menu or as keyboard shortcuts.
      

      
      When you open the Simulator and select the Hardware menu, you’ll find several actions available that would otherwise be difficult
         to perform on a simulator, such as rotating the device, shaking the device, or tapping the device’s Home button. You can connect
         your Mac’s keyboard in the Hardware menu for convenience rather than using the simulator’s software keyboard. You can even
         simulate two fingers in the simulator by holding down Alt (great for simulated pinching).
      

      
      Run your app in the simulator now. Leave the scheme and the simulator at their defaults and select the Play button. You should
         see the objects you created in Interface Builder appear in the simulator. Success, you’ve made your first (albeit basic) app!
         See figure 1.16. (Depending on your Mac’s screen resolution, you may need to reduce your app’s scale in the simulator’s Window menu to see
         it all at once.)
      

      
      
      
      Figure 1.16. Your first app in the simulator!
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      This app doesn’t do anything yet. To add more complexity to your apps, you’ll first need to add code, and in this book we’ll do that with Swift.
         Let’s peek at a completed app.
      

      
      
      
      
      
1.6. Peeking at a completed app
      

      
      How awesome are books? Well, you must agree, you’re reading one right now! I don’t know about you, but I find it difficult
         to keep track of my books. What books do I have again? Where is that Jostein Gaarder book I read in university? In the bookcase
         in the lounge room? Stored in the attic? Did Albert borrow it? Or maybe I imagined the whole thing?
      

      
      Throughout this book, you’re going to build an entire app from start to finish that will help users keep track of their books.
         Users will enter the author’s name, book title, and notes about each book, or—and this is where it gets fancy—they’ll use
         the handy barcode scanning feature, which will automatically generate the details for each book. We’ll call this app Bookcase. Let’s take a sneak peek of what the finished app looks like right now. We’ll also peek at programming in Swift by making
         a small change to the code.
      

      
      
      1.6.1. Checking out a repository in Xcode
      

      
      To download the app, you’ll use Xcode’s version control, which is built right into the IDE.

      
      You can easily download (or check out) a project repository (or repo) from an online source such as GitHub. Check out the finished Bookcase app with the following steps:
      

      
      

      
         
         	Select Source Control > Clone.
            
         

         
         	Enter the URL of the repository in the text field. In this case, paste in https://github.com/iOSAppDevelopmentwithSwiftinAction/Bookcase.git.
            
         

         
         	Navigate to where you’d like to download the repo locally, and select Clone.
            
         

         
      

      
      Easy, right? The repo should now open up in Xcode and be available on your local drive.

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      Watch for Checkpoint callouts distributed throughout this book. These are points where you can either download a project already set up for you
         or compare your code with mine at the same point.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      1.6.2. Peeking at the completed app’s storyboard
      

      
      Let’s peek at the Bookcase app’s storyboard. Select the Main.storyboard file in the Project Navigator and the storyboard should
         appear in Interface Builder (see figure 1.17). At a glance, you can get an idea of the flow of navigation, that the app has a tab bar controller and several navigation
         controllers; you can see that one scene contains a table view, and get an idea of the UI.
      

      
      
      

      
      
      Figure 1.17. Bookcase app storyboard
      

      
      [image: ]

      
      
      
      
      1.6.3. Tweaking the code
      

      
      Sometimes, when you’re working on an application, you might make use of test data to get an idea of how the app will look
         in the real world after the user enters real data. Because this app is finished now, it’s time to remove this test data. See
         figure 1.18 to see how the first scene of the app looks with the test data, and how you want it to look when it’s published to the App
         Store.
      

      
      
      
      Figure 1.18. The app with and without test data
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      Let’s remove the test data and take our first peek at Swift code in action:
      

      
      

      
         
         	Open the Project Navigator and notice the Model group. This is where code that manages all data in the application is kept.
            
         

         
         	Open the BooksManager.swift file. This file contains Swift code that’s responsible for managing the book data.
            
         

         
         	Find the sampleBooks method. This method returns the sample data. (Methods start with the keyword func.)
            When the app is published to the App Store and a new user opens the app for the first time, this method should no longer return
            sample data.
            
         

         
         	Modify the method to return a blank array:
            
            
            

func sampleBooks()->[Book] {
    return []
}

            
            

         
      

      
      Run the app for the first time in the simulator. If all has gone to plan, it should open with a clean slate, ready for the
         user to enter their own books into the app.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      Because this app stores its data locally, this change to the sample data only affects the user experience the first time they
         run the app. If you’ve already run the app on the simulator and want to simulate running it again for the first time, you
         can either delete the app or select Simulator > Reset Content and Settings.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
         
            
         
         
            
               	
            

         
      

       Checkpoint

      
      
      
      If you’d like to compare your project with mine at this point, you can check out mine in the Chapter1.2.Complete branch. To
         change branches, open the Source Control Navigator, and find the remote branch in Remotes/Origin. Right-click (or two-finger
         tap if you’re using the trackpad), and select Checkout. If you’ve made changes in this branch, Xcode will request that you
         either commit or discard those changes before changing branches. Select Source Control > Discard all Changes to discard your
         changes.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Well, that’s given you a small taste of Swift in an Xcode project. In the next two chapters, we’ll cover a crash course in
         Swift, and the best place to do that is the playground!
      

      
      
      
      
      
1.7. Summary
      

      
      In this chapter, you learned the following:

      
      

      
         
         	The iOS SDK contains several abstraction layers of services and features, including the Cocoa Touch layer.
            
         

         
         	The abstraction layers of the iOS SDK contain frameworks that Apple provides, such as the ubiquitous UIKit.
            
         

         
         	The Xcode interface includes the navigator area, editor area, and the utility area, which is composed of libraries and inspectors.
            
         

         
         	Use Interface Builder to edit a storyboard.
            
         

         
         	Everything you can see in a scene is a type of view or rendered within a view.
            
         

         
         	View controllers manage views, interact with them, and update them.
            
         

         
         	Use the simulator to test your app quickly on a variety of different device types, but be sure to test your app on a device
            as well.
            
         

         
      

      
      
      
      
      
      
      


Chapter 2. Introduction to Swift playgrounds
      

      
      This chapter covers

      
      

      
         
         	Exploring Xcode playgrounds
            
         

         
         	Using type safety in Swift
            
         

         
         	Understanding simple Swift data types
            
         

         
         	Working with collections and tuples in Swift
            
         

         
         	Working with optionals
            
         

         
      

      
      Swift isn’t JavaScript without the semicolons or Objective-C without the square brackets. Swift is inspired by new philosophies
         and approaches to programming that have driven its design and evolution.
      

      
      Even the most experienced programmers will encounter new concepts and syntax in Swift. In this chapter and the next, I assume
         that you have experience in programming and are mainly interested in what’s new, different, and exciting about Swift. I’ll
         also discuss how concepts in Swift relate to shifts in programming philosophy.
      

      
      After looking at data types and collection types in Swift, we’ll look at a type that may be new to many: the optional. The
         optional, tied closely to the idea of type safety in Swift, can be unfamiliar at first, but do stick with it—the optional is essential to understanding programming in
         Swift.
      

      
      There’s much to look at in Swift, but don’t worry; as you progress in the book, or for those of you who may already have some
         experience with Swift, you can always refer to the cheat sheets in appendix B. This chapter is summarized in the first two pages of the cheat sheets.
      

      
      
      
2.1. Xcode playground
      

      
      When Apple introduced Swift, they also introduced a special environment in Xcode called the Swift Playground. In a playground,
         you can experiment and play with Swift concepts and syntax, without the distractions of peripheral concerns such as the architecture
         of your project, storyboards, or the simulator.
      

      
      A programmer new to Swift has new syntax and concepts to discover and explore. In addition to the current body of Swift concepts,
         updates to the language occur reasonably frequently, with more to learn and discover.
      

      
      An Xcode project can be an unwieldy environment if all you want to do is explore a new Swift concept. As you’ve seen, a project
         comes by default with all sorts of additional files, and if you want to see the result of a short code block, you first need
         to build your project and run it on either a simulator or a device. If, for example, all you want to do is explore how dictionaries
         work in Swift, this process is overkill. Playgrounds solve this problem by simplifying the environment.
      

      
      Create a playground now by selecting either Get Started With a Playground on the Xcode welcome screen, or by selecting File
         > New > Playground.
      

      
      You should see a playground appear with default code (see figure 2.1).
      

      
      
      
      Figure 2.1. Playground
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      You’ll notice the value of your str variable, "Hello, playground", appears in the area on the right side of the playground. This area shows the result of each line of code, and is called
         the results sidebar.
      

      
      
      2.1.1. Results sidebar
      

      
      The results sidebar is a feature playgrounds have that Xcode projects don’t—use it to view the result of every line of your code. In the default playground, you can see the result of initializing the
         “Hello, playground” string in the sidebar. If you aim your mouse pointer at the line containing the result, you’ll see two
         additional buttons that give you two additional techniques for viewing the result.
      

      
      
      
 Quick Look
      

      
      If you tap the eye button, the result appears in a bubble pop-up called a Quick Look. This obviously isn’t necessary for the
         default string, but could in other circumstances give you additional information that isn’t available or doesn’t fit in the
         limited space in the sidebar (see figure 2.2).
      

      
      
      
      Figure 2.2. Quick Look
      

      
      
      
      [image: ]

      
      
      
      
      
      
 Show Result
      

      
      If you tap the filled, rounded, rectangle button a result view is anchored directly below the line of code. Tap the same button
         to remove the Show Result view again.
      

      
      Quick Look and Show Result go beyond text information that you see in the sidebar, giving you useful visual representations
         of the result. You can display UI views and controls, visualize images and colors, and graph numeric calculations in for loops.
      

      
      See figure 2.3 for examples of visual result views.
      

      
      
      
      Figure 2.3. Examples of visual result views
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      Result views of URL variables even give you a preview of the web page at that URL! Add a URL variable to your playground, with your own URL:
      

      
      var url = NSURL(string: "http://www.craiggrummitt.com")

      
      Note how the string of the URL appears in the results sidebar.

      
      Tap the Quick Look and Show Result buttons and note how your actual website is rendered in the Show Result view.

      
      
      
      
      
      2.1.2. Automatic compiling
      

      
      Note how the results automatically appeared in the results sidebar, and you didn’t have to request the playground to run.
         By default, playgrounds automatically compile and run after every change you make, meaning you don’t need to do anything to
         see the results of your code immediately. Occasionally, in a large or complex playground, these constant compilations can
         cause your playground to slow down or even crash Xcode. If you prefer to manually request your playground to run, hold your
         mouse button down over the Play button, and choose Manually Run. The Play button toggles to an outline, and the playground
         switches to run only when you press Play (see figure 2.4).
      

      
      
      
      Figure 2.4. Automatically Run and Manually Run
      

      
      
      
      [image: ]

      
      
      
      
      
      2.1.3. Console
      

      
      As with Xcode projects, playgrounds have access to a console. If you’d like to go old-school when visualizing the results
         of your code, you can use the console, for example, to display results of the print function. Use the print function to display the str variable:
      

      
      print(str)

      
      Tap the arrow in a rectangle at the bottom left of the playground to open (or close) the console. You should see the value
         of the string in the console (see figure 2.5).
      

      
      
      
      Figure 2.5. Playground console
      

      
      [image: ]

      
      
      Occasionally, a runtime error can occur that isn’t anticipated by the compiler and leaves your playground unresponsive or
         not working as expected. In these cases, it pays to check the console to see if an error was reported there.
      

      
      Now that you’re more familiar with playgrounds, you’re ready to use them to begin exploring Swift concepts.

      
      Where we explore Swift concepts in this book, you’ll find links to playgrounds to follow along with the text. You can also
         experiment in your own playground. No need to worry about saving playgrounds, Xcode keeps them saved automatically!
      

      
      Let’s get started!

      
      
      
      
      
2.2. Type safety and type inference
      

      
      One of the key philosophies of Swift is safety, and one of the key components of safety in Swift is type safety. Type safety
         ensures that all variables are defined with a specific type. After a variable is defined as a specific data type, it can’t
         later store values of a different data type. A String variable, for example, can never contain an Int value.
      

      
      
         
            
         
         
            
               	
            

         
      

       Checkpoint

      
      
      
      You might prefer to examine the code listings in this section in the TypeInference.playground. You can download all the code
         for this chapter by selecting Source Code > Clone and entering the repository location: https://github.com/iOSAppDevelopmentwithSwiftinAction/Chapter2.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      But wait—when you create a playground, by default you have a variable str containing a string value, but the data type isn’t mentioned in the definition. How could this be?
      

      
      If you leave the data type out of the definition, Swift determines the data type of the variable using a process called type inference. If Swift has enough information to infer the correct type, this is as safe as specifically defining the data type. You can
         confirm the type that has been inferred for your variable by holding down the Alt key and clicking on the variable (see figure 2.6).
      

      
      
      
      Figure 2.6. Press Alt and click on the variable to see an inferred variable’s data type.
      

      
      [image: ]

      
      
      Usually you can leave out the data type when you define a variable and let Swift infer the data type for you—in fact, it’s
         good practice. There are cases, however, where you’ll need to define a variable’s data type.
      

      
      

      
         
         	Sometimes, you want to declare a variable without passing a value to it yet. Xcode doesn’t have a value to infer the variable’s
            data type, so it needs to be specified in the definition:
            
            
            

var feedback:String                               1
if soupPaymentSuccessful {
    feedback = "Soup payment processed"           2
} else {
    feedback = "No soup for you!"                 2
}

            
            

            
               
               	
1 Declares variable’s data type
                  
               

               
               	
2 Passes it a value
                  
               

               
            

            
         

         
         	Sometimes, the data type that Xcode infers isn’t the data type you intended. For example, if you define a number without a
            decimal component, it will be inferred to be of data type Int. You may prefer it to be defined as a number with a decimal component, known as Double, so that you can easily perform calculations with other decimal numbers.
            If you declare the data type, Xcode will better understand your intention:
            
            
            

var quantitySoup:Double = 2                      1
var priceSoup = 2.99                             2
var total = quantitySoup * priceSoup

            
            
            

            
               
               	
1 Clarifies data type as Double
                  
               

               
               	
2 Double is inferred
                  
               

               
            

            
         

         
      

      
      This example explicitly specifies that you want the data type of quantity to be inferred as a Double. If you don’t do this, quantity is automatically inferred to be an Int, and calculations between an Int and a Double aren’t permitted without converting the data type of one of the variables.
      

      
      
         
            
         
         
            
               	
            

         
      

      Tip

      
      
      
      An alternative to clarifying the data type in the declaration is giving extra hints in the value as to the data type to be
         inferred. In the code snippet, you could have declared the quantity as 3.0, and it would have been inferred as a Double.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
      2.2.1. Converting numeric types
      

      
      Because performing calculations between numbers of different types isn’t permitted, sometimes data type conversion is necessary.
         To divide an Int from a Double, for example, you first need to convert the Int to a Double, as shown in the following listing.
      

      
      
      
      Listing 2.1. Convert Int to a Double


      var restaurantRent = 809.10                                 1
var daysInMonth = 31                                        2
var dailyRent = restaurantRent / daysInMonth                3
var dailyRent = restaurantRent / Double(daysInMonth)        4

      
      

      
         
         	
1 Inferred as Double
            
         

         
         	
2 Inferred as Int
            
         

         
         	
3 Error. Double can’t be divided by Int.
            
         

         
         	
4 Converts Int to Double to divide it
            
         

         
      

      
      Here’s a question for you: in the following listing, what’s the value of slicesPer-Person?
      

      
      
      
      Listing 2.2. How many pizza slices per person?
      

      var totalPizzaSlices = 8
var numberOfPeople = 3
var slicesPerPerson = totalPizzaSlices / numberOfPeople

      
      Try it out in the playground. You’ll find that slicesPerPerson is equal to 2. All I can say is that I hope I’m third in line for pizza slices, and I get whatever’s left!
      

      
      Be aware of this common pitfall. The result of an equation will be the same data type as the data types in the equation. If
         you divide one Int from another Int, your answer is an Int. If you want the answer to be a Double, you need to ensure you first convert your Int variables to Doubles:
      

      
      var slicesPerPerson = Double(totalPizzaSlices) / Double(numberOfPeople)

      
      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      Several other number data types are available. For example, you’ll also find an unsigned integer data type called UInt, and a data type called Float that has a decimal component, but with much smaller precision than Double. Unless you have a good reason to do otherwise, it’s best to use an Int and Double for compatibility and to minimize data type conversion.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      2.2.2. Concatenating strings
      

      
      You may be used to using the addition symbol to generate a String from two values.
      

      
      var name = "Jerry"
var message = "Welcome " + name

      
      As Swift is type safe, concatenating Strings in this way only works if every element being concatenated is a String. A String and a Double, for example, by default don’t concatenate. In the following example, cost is inferred to be a Double, so concatenating it with a String produces an error:
      

      
      var cost = 3.50
var message = "Your meal costs $" + cost         1

      
      

      
         
         	
1 Error
            
         

         
      

      
      You have two options to generate a String with mixed types:
      

      
      

      
         
         	
Convert a data type— In any situation where you want two different data types to interact, you can convert one of them to be the same data type
            as the other. In the following code, you can add the cost variable by converting it to a String:
            
            
            

var message = "Your meal costs $" + String(cost)

            
            

         
         	
String interpolation— A much cleaner and easier-to-read approach is a technique called string interpolation. Using string interpolation, you can
            integrate variables or expressions into the body of your String, surrounding it with a back-slash and a pair of parentheses:
            
            
            

var message = "Your meal costs $\(cost)"

            
            

         
      

      
      
      
      
      
2.3. Collections
      

      
      Swift has three main data types for storing different types of collections: arrays, sets, and dictionaries. In keeping with
         Swift’s type-safe philosophy, collections are only permitted to store values of a specific data type. You can either specify
         the type when you declare the collection, or let Swift infer the type by analyzing all its elements when you instantiate it.
      

      
      
         
            
         
         
            
               	
            

         
      

       Open

      
      
      
      Follow along in the Collections.playground.

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      2.3.1. Arrays
      

      
      An Array stores values of the same data type in an ordered list. The following listing shows common Array syntax in Swift.
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      Constants are declared with the let keyword.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      Listing 2.3. Using arrays
      

      var friedChickenRecipe:[String] = []                                  1
friedChickenRecipe = ["Mix spices with flour, sugar and salt.",       2
                     "Dip chicken in egg white and flour.",           2
                     "Deep fry chicken.",                             2
                     "Drain on paper towels."]                        2
friedChickenRecipe.insert("Check chicken temp.", at: 3)               3
friedChickenRecipe.append("Serve!")                                   3
for step in friedChickenRecipe {                                      4
    print(step)                                                       4
}                                                                     4
for (index, step) in friedChickenRecipe.enumerated() {                5
    print("Step \(index + 1):\(step)")                                5
}                                                                     5
let firstStep = friedChickenRecipe.first                              6
let secondStep = friedChickenRecipe[1]                                6
let firstTwoSteps = friedChickenRecipe[0...1]                         7
let preRecipeSteps = ["Preheat oven to 350°F"]
friedChickenRecipe = preRecipeSteps + friedChickenRecipe              8

      
      

      
         
         	
1 Declaring empty array
            
         

         
         	
2 Instantiating array
            
         

         
         	
3 Add elements to array
            
         

         
         	
4 Iterate over array
            
         

         
         	
5 Iterate over array with index
            
         

         
         	
6 Extract element from array
            
         

         
         	
7 Extract range of elements from array
            
         

         
         	
8 Concatenating arrays
            
         

         
      

      
      
      
      2.3.2. Sets
      

      
      A Set stores values of the same data type in an unordered list. As the items in a Set have no order, Array concepts such as subscripts, indices, and duplicate values are meaningless. After instantiating a Set of values, take note in the results sidebar that the elements are probably not displaying in the order they were defined,
         further illustrating that Sets don’t maintain a defined order. The following listing shows common Set syntax.
      

      
      
      
      Listing 2.4. Using sets
      

      var herbsNSpices:Set<String>                                          1
herbsNSpices = ["Salt","Thyme","Oregano",                             2
                "Celery Salt","Black Pepper",                         2
                "Dried Mustard","Paprika","Garlic Salt",              2
                "Ground Ginger", "White Pepper","MSG"]                2
herbsNSpices.insert("Basil")                                          3
herbsNSpices.remove("MSG")                                            4
for herbOrSpice in herbsNSpices {                                     5
    print(herbOrSpice)                                                5
}                                                                     5
var otherIngredients:Set = ["Chicken","Egg white","Brown Sugar"]
var allIngredients = herbsNSpices.union(otherIngredients)             6

      
      

      
         
         	
1 Declares a set
            
         

         
         	
2 Initializes a set
            
         

         
         	
3 Adds element to a set
            
         

         
         	
4 Removes element from a set
            
         

         
         	
5 Iterates over set
            
         

         
         	
6 Combining sets
            
         

         
      

      
      In addition to union, Sets can be combined in creative ways, with the inter-section, symmetricDifference, and subtracting methods.
      

      
      
      
      2.3.3. Dictionaries
      

      
      Like sets and arrays, a Dictionary stores a series of values. Where the values in an Array are referenced by an index, the values in a Dictionary are referenced by a key. For example, a series of language names could be referenced by a three-letter language code. Like
         a Set, a Dictionary is unordered.
      

      
      
      
      Listing 2.5. Using dictionaries
      

      var abbreviations:[String:String] = [:]                      1
abbreviations = ["tsp":"teaspoon",                           2
                 "tbs":"tablespoon",                         2
                 "qt":"quarts"]                              2
let teaspoon = abbreviations["tsp"]                          3
abbreviations.isEmpty                                        4
abbreviations["qt"] = nil                                    5
for (abbreviation,measurement) in abbreviations {            6
    print("\(abbreviation) is \(measurement)")               6
}                                                            6
let abbreviationCodes = Array(abbreviations.keys)            7
let measurements = Array(abbreviations.values)               7

      
      

      
         
         	
1 Declares empty dictionary
            
         

         
         	
2 Initializes dictionary
            
         

         
         	
3 Extracts element from dictionary
            
         

         
         	
4 Checks if dictionary contains data
            
         

         
         	
5 Removes element from dictionary
            
         

         
         	
6 Iterates over dictionary
            
         

         
         	
7 Extracts keys and values
            
         

         
      

      
      Concatenating two dictionaries is, strangely, not available in Swift. In the next chapter, you’ll add this functionality to
         Swift by extending the Dictionary type.
      

      
      
      
      
      
2.4. Control Flow
      

      
      As you’d expect, Swift has several standard approaches for controlling the flow of a program. Several, such as the if statement, or while, should be familiar enough, as you can see in the following code listing.
      

      
      
         
            
         
         
            
               	
            

         
      

       Open

      
      
      
      Follow along in the ControlFlow.playground.

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      Listing 2.6. if, else, and while statements
      

      var bottles = 99
while bottles >= 0 {                                           1
   if (bottles == 0) {
        print("No more bottles of beer on the wall.")
    } else if bottles==1 {
        print("1 bottle of beer on the wall.")
    } else {
        print("\(bottles) bottles of beer on the wall.")
    }
    bottles -= 1
}

      
      

      
         
         	
1 Tests condition at start of each loop
            
         

         
      

      
      
         
            
         
         
            
               	
            

         
      

      Note

      
      
      
      You can also test a condition at the end of each loop with the repeat-while loop. Note also that parentheses around the condition of an if statement are optional. Braces around an if statement’s block of code, on the other hand, are never optional in Swift.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Other control-flow approaches, such as for-in and switch, may be worth taking a closer look to familiarize yourself with any differences in Swift.
      

      
      
      2.4.1. for-in
      

      
      Swift has two main for-in loop approaches. You’ve already seen that you can use a for-in loop to iterate over the elements of a collection. A second type of for-in loop can loop over a range, using the range operator, as shown in the following listing.
      

      
      
      
      Listing 2.7. for-in loop with range


      for index in 1...3 {
    print("\(index) banana")
}

      
      You saw the range operator earlier, when you used it to extract a range of elements from an Array. You’ll explore another use of range in a switch statement in a moment.
      

      
      There are two main types of ranges, as explained in table 2.1.
      

      
      Table 2.1. Ranges
      

      
         
            
            
            
         
         
            
               	
                  Type

               
               	
                  Example

               
               	
                  Description

               
            

         
         
            
               	Closed
               	1...3 (1,2,3)
               	A range of values, including the second number
            

            
               	Half-open
               	1..<3 (1,2)
               	A range of values, excluding the second number
            

         
      

      
      The easiest way to remember the difference is that the half-open range ends when it’s less than (<) the second number.

      
      To reverse a range, you need to call its reversed method. For example, (0..<100).reversed()creates a range from 99 down to 0.
      

      
      You can also omit one side of the range to make a one-sided range that will continue as far as possible on the side with the omitted value. This can be useful for iterating over elements
         of a collection, for example, until the final element in the collection.
      

      
      var numbers = [0,1,2,3,4]
for i in numbers[3...] {                  1
  print(i)                                2
}

      
      

      
         
         	
1 Iterates until final element
            
         

         
         	
2 Prints 3 and 4
            
         

         
      

      
      
         
            
         
         
            
               	
            

         
      

      
         
         Wait, isn’t something missing?
         
         In addition to what’s in Swift, you might be interested to know what’s not in Swift that you may be accustomed to in other languages.
         

         
         Two missing operators that might surprise you are the increment (++) and decrement (--) operators. Swift is an evolving language, and these operators weren’t forgotten; they were intentionally removed from Swift
            in Swift 3. You can read the arguments for their removal in the Swift evolution document at https://github.com/apple/swift--evolution/blob/master/proposals/0004-remove-pre-post-inc-decrement.md.
         

         
         Similarly, you may be accustomed to the C-style for loop in other languages. For simplicity, this type of for loop was deprecated in Swift 3:
         

         
         for(var i=0;i<10;i++)          1

         
         

         
            
            	
1 RIP C-style for loop
               
            

            
         

         
         Again, if you’re interested, you can read the evolution proposal for this change at https://github.com/apple/swift-evolution/blob/master/proposals/0007-remove-c-style-for-loops.md.
         

         
      

      
         
            
         
         
            
               	
            

         
      

      
      
      
      
      2.4.2. switch statement
      

      
      Most likely, you’re also familiar with the switch statement, which is used for comparing one value against multiple values. Note the several points of difference, though,
         between switch statements in Swift and in many other languages:
      

      
      

      
         
         	Swift by default does not drop down to the next case. This means that the break statement after every case isn’t necessary in Swift.
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