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Preface
      

      
      
      
      We think writing computer programs is fun and that those who can do it can make a difference to the world around them—sometimes
         in an almost magical way. But when you start out, it’s often hard to see how the programs you write can make any difference
         to anyone—for example, you might just be drawing simple shapes or adding up a bunch of numbers.
      

      
      Back in 2012, we started using App Inventor with teachers and children and discovered it was a brilliant way to make computer
         programs that worked in the real world. Beginners could perform useful, imaginative, and fun tasks like a GPS treasure hunt
         or a homework excuse generator. The App Inventor books that helped us learn were great, but we wanted to focus on helping
         school-age kids and beginners become app creators. Paula proposed that we write a book, and within a day we had the original
         contents page and app list. This initial speed lulled Paula into a false sense of security, and colleagues now remind her
         that she waved her arms around and said “It’ll only take us 12 weeks!” She was only off by a factor of 8 ...
      

      
      But what a couple of years it has been! Throughout the book, we’ve woven in key facts and resources useful to beginning programmers
         and always tried to develop original (or inspired!) working examples. We feel that the power of visual programming languages
         is brought out through the concepts and the huge variety of apps that can be produced by users of the book. Our companion
         website provides great graphics and sounds for each of the apps and a really useful table layout so users can set up their
         designs quickly and get down to learning to program with App Inventor right away.
      

      
      We’ve used the resources from this book to teach App Inventor to primary-age kids, secondary-age kids, trainee teachers, experienced
         programmers, and experienced teachers—and what we always see is fun, satisfaction, and engagement.
      

      
      We hope you get a lot out of the book and make fun apps for you and your friends. Who knows? You might even make the next
         award-winning killer app!
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About this book
      

      
      
      
      This book will help you become an App Inventor—someone who doesn’t just use a phone or tablet, but takes control of it! You’ll
         learn to create some fun apps, and along the way you’ll also learn programming skills that you can use in lots of other programming
         languages. We wrote this book for kids, but anyone who’s curious about programming and mobile devices will find it useful.
      

      
      We aren’t expecting you to have any programming knowledge at all—we’ll start from the very beginning (you’ll be surprised
         how quickly you learn). You need to know your way around a keyboard and mouse, how to save files, and how to use a web browser
         like Chrome, Firefox, or Safari. You’ll also find it useful to know how to use an Android smartphone and access its menu settings.
         If you can do that, you can jump right in and get started making apps.
      

      
      
      
What is an App Inventor?
      

      
      Before we answer that question, we need to answer this one: “What is an app?”

      
      An app is a computer program—a list of instructions that tells a computer what to do. Normally, the word app is used to talk about programs written for smartphones and other mobile devices like tablets. It’s going to get a bit longwinded
         to keep talking about “smartphones and other mobile devices like tablets,” so throughout this book we’ll use the term phone or smartphone to mean any mobile Android device such as a smartphone or tablet.
      

      
      An App Inventor is two things:
      

      
      

      
         
         	App Inventor is a programming language you can use via an internet browser to design and make apps for Android phones. It’s
            a graphical environment—that means you don’t have to type complicated code. Instead, you drag and drop objects on screen and
            plug blocks of code together like a jigsaw puzzle. If you’ve used the Scratch programming language, this will be familiar.
            
         

         
         	
You are an App Inventor. Once you’ve done the first exercise in chapter 1, you can proudly claim, “I am an App Inventor!” That’s someone who can create code that runs on a phone.
            
         

         
      

      
      
      
      
What is Android?
      

      
      We’ve mentioned Android a couple of times already. Android is an operating system (OS) that runs on lots of mobile devices.
         An OS manages a computer’s hardware—that’s all the bits you can touch, including computer chips and circuit boards and cameras and touch screens.
      

      
      Windows, Mac OS, and Linux are OSs that are mainly used in desktop and laptop machines. Android, iOS, and Windows Phone are
         the main OSs you find in mobile devices. So App Inventor lets you program pretty much any Android device, but it won’t work
         on iPhones or Windows phones.
      

      
      
      
      
Why should you be an App Inventor?
      

      
      Learning to program computers is fun! It can sometimes be frustrating when things aren’t working, but the joy you get from
         solving these problems is huge.
      

      
      Programming is a great skill to learn because it helps you think in a certain way—this is sometimes called computational thinking. What this really means is that once you can program, you can solve lots of problems in the real world, too. Even if you
         become an architect, an artist, an engineer, or a scientist, the skills you learn from programming are useful. These skills
         are things like
      

      
      

      
         
         	Thinking creatively
            
         

         
         	Problem solving
            
         

         
         	Sequencing steps
            
         

         
         	Logic and math skills
            
         

         
         	Understanding people’s needs
            
         

         
         	Patience and tenacity (sticking with it)
            
         

         
         	At the moment, the world needs computational thinkers and good programmers, and becoming an App Inventor is a great place
            to start a career as a coder, game designer, or entrepreneur.
            
         

         
      

      
      
      
      
Why choose the App Inventor language?
      

      
      There are loads of choices of programming languages—LOGO, Python, Small Basic, Java-Script, Logo, Scratch, and Kodu. We think
         you should try them all! What’s different about App Inventor is that it gives you access to some powerful hardware that you
         can carry in your pocket—a smartphone. That means you can create apps that
      

      
      

      
         
         	Can do very cool things like use your GPS location, make phone calls, send texts, read barcodes, and take pictures or videos.
            
         

         
         	Are useful in the real world. You might make an app that
            
            

            
               
               	Reminds you to do important things, like take medication
                  
               

               
               	Sends an alert text with your phone’s location
                  
               

               
               	Uses pictures to tell small children what time of day it is
                  
               

               
            

            
         

         
         	Being able to create apps that your friends and family can use on their phones is an amazing motivator to learn to program
            and to make your apps the best they can possibly be. If you get really good, you can even sell your apps—for example, on the
            Google Play store.
            
         

         
         	The other reason we’re excited about App Inventor is that because it’s a drag-and-drop graphical language, beginners tend
            to make fewer mistakes, and it’s easier to spot them when you do (this is true of languages like Scratch and Kodu, too). It
            can be frustrating to hunt down missing periods or capital letters in typed programming languages—and that’s one thing you
            don’t need to worry about when you’re starting out in App Inventor.
            
         

         
      

      
      
      
      
What you need
      

      
      We’ve included setup instructions in chapter 1, and there’s more on the App Inventor website. To get started, you’ll need
      

      
      

      
         
         	A computer running Windows, Mac OS X, or Linux (we used Windows).
            
         

         
         	A web browser. Firefox, Chrome, or Safari is fine (Internet Explorer doesn’t work at the moment, but there are plans for an
            update soon).
            
         

         
         	An Android phone isn’t essential, but it makes things a lot more fun! A wireless internet connection or USB lead from your
            phone to your computer is required too.
            
         

         
         	A Google account (more about this in chapter 1).
            
         

         
         	Website resources. All the files we use (like graphics and sound clips) can be found at www.manning.com/HelloAppInventor.
            
         

         
         	Good ideas and a little patience!
            
         

         
      

      
      
      
      
Ways of using this book
      

      
      We’ve written this book in sequence so you get the essential ideas of computing and programming in an order that we think
         makes sense. The early examples in the book include step-by-step instructions (walkthroughs). Later, we assume you already
         know lots of things; and as you progress, the activities become more challenging as your skill level increases. The apps tend
         to get more complicated as you go through the book, too, and those in chapter 14 bring all the ideas you’ve learned together in two quite big and complicated apps.
      

      
      If you’re a beginner, we suggest that you work through the book in order; it probably makes the most sense that way. If you
         know a little about programming, you might find it useful to skip around and try different sections that interest you.
      

      
      We’ve included “Try It Out” and “Taking It Further” sections that give you additional challenges. This is how you find out just how much you know! It’s easy to follow a set
         of instructions, but can you apply those skills to something else? We strongly suggest that you try these exercises and suggestions.
         You’ll also find some quiz questions at the end of each chapter to check that you understand the computing concepts covered.
      

      
      
      
      
Symbols you’ll see
      

      
      We’ve used these symbols to highlight important information throughout the book:

      
      Learning points give you general computer science concepts that you can research further. They explain the “Why is this important?” questions
         and give you keywords that you’ll see in this book and others. They’re also useful for teachers in planning lessons.
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      The Let’s invent! symbol indicates the beginning of a practical activity. You’ll see this whenever we start a new app.
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      Some apps only work properly on a real phone—you can make a phone vibrate, but that won’t work if you use the onscreen emulator (more about this in chapter 1). The Phones only! symbol means this part of an activity can only be tested on a phone rather than in the emulator.
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Code conventions and downloads
      

      
      All source code in listings or in text is presented in a fixed-width font like this to separate it from ordinary text. Code annotations accompany many lines of code, highlighting important concepts.
      

      
      The code used in this book, along with graphics and sound clips, is available from the publisher’s website at www.manning.com/HelloAppInventor.
      

      
      
      
      
Author Online
      

      
      Purchase of Hello App Inventor! 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 authors and from other users. To access the forum and subscribe to it, point your web
         browser to www.manning.com/HelloAppInventor.
      

      
      This page provides information on how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum. Manning’s commitment to our readers is to provide a place where a conversation between individual
         readers and between readers and the authors can take place. We invite you to visit the forum and to share your questions and
         comments with the authors and other readers of this book.
      

      
      OK, that’s enough introduction—now let’s go be App Inventors!

      
      
      
      
      


Chapter 1. Getting to know App Inventor
      

      
      
         
         
         Any sufficiently advanced technology is indistinguishable from magic.

         
         Arthur C. Clarke’s Third Law of Prediction[1]

      

      
         1 In the essay “Hazards of Prophecy: The Failure of Imagination,” in Profiles of the Future (Gollancz, 1962).
         

      

      
      
      
First a little history ...
      

      
      The first handheld cell phones were large, heavy, and very expensive. Here’s Martin Cooper, a technical wizard (note the white
         beard). He is one of the inventors of the first cell phones—and is holding his original prototype phone. In his other hand
         is a modern smartphone, but more than the size and weight have improved. Mobile devices today do an incredible range of jobs,
         from simple things like waking you up in the morning to complicated stuff like telling you where you are on the planet and
         providing anyplace access to the World Wide Web. Human beings have never before carried around so much power in their pockets.
         Even a basic smartphone operates hundreds of times more quickly and stores tens of thousands more bytes of data than the Apollo
         Guidance Computer that landed men on the Moon! Most of us just accept and use this power—these things happen as if by magic. App Inventor lets you become the magician, writing the spells that transform your world.
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      The language of spells (or programming, as we call it) can be hard to learn in some cases. Fortunately App Inventor was designed
         to help you bridge the gap between the complicated tasks that mobile phones do and learning to write simple but powerful computer
         programs.
      

      
      
      
      
What can an Android smartphone do?
      

      
      In this illustration, you can see some of the smartphone features that you can take control of through App Inventor. The exciting
         thing is that it was previously impossible for beginning programmers to program a single device that has all these features.
      

      
      Imagine building a Wish You Were Here app that uses the device’s camera and Global Positioning Satellites (GPS) to send photo-texts
         to people on your contact list. Or, using a combination of touch-screen technology and orientation sensing, you could create
         fun games that respond to you touching, shaking, and tipping the phone—and why not put the leader board of high scores on
         the internet for all to see? The possibilities are endless ... almost!
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App Inventor setup
      

      
      App Inventor was developed by Google and is now owned and developed by the Massachusetts Institute of Technology (MIT) and
         can be accessed through this website: http://appinventor.mit.edu/explore/. We suggest you head over there for the most up-to-date setup instructions, because things do change from time to time, but
         we’ll give you a brief rundown of the setup options at the time we’re writing this. If you’re already set up, you can skip
         this section.
      

      
      You need three things to use App Inventor:

      
      

      
         
         	
A computer —Windows, Macintosh, or GNU/Linux.
            
         

         
         	
An internet connection and browser —Chrome, Firefox, or Safari. (Internet Explorer support is planned for the future.)
            
         

         
         	
A Google account —Free, and available at https://accounts.google.com/signup. Note that to set up your own account, you have to be age 13 or older in most countries. If you’re under 13, a parent can sign up for an account and work alongside you. (We know—the kids will teach the grownups!) Schools
            can manage groups of Google email accounts (which can include those under 13) by setting up Google Apps for Education: www.google.com/enterprise/apps/education/.
            
         

         
      

      
      The fourth item we recommend that you have is an Android phone or tablet—but you can use an onscreen emulator if you don’t
         have one.
      

      
      Next, we’ll tell you about the options you have for connecting to App Inventor.

      
      
      
Option 1: Using Wi-Fi with the App Inventor companion phone software
      

      
      If you have access to Wi-Fi, then the good news is that you can run App Inventor without having to download any software to
         your computer. This is by far the easiest option.

      
      You do need to install an app on your phone called AICompanion, which is available from the App Inventor website and the Google
         Play Store. And both your phone and your computer need to be able to access the same network router Wi-Fi network.
      

      
      Before you begin, it’s always a good idea to completely uninstall any previous versions of App Inventor that you have on your
         system. Then follow these steps to configure your phone for working with App Inventor:
      

      
      

      
      
         1.  On your phone or tablet, go to System Settings > Applications and select Unknown Sources. This option lets you use a phone
            or tablet to “live test” apps that weren’t downloaded from the Google Play Store.
         

      

      
      
         2.  Choose Development on the Applications page, and select both the USB Debugging and Stay Awake options. It’s helpful for
            the screen to stay awake when you have it plugged in to your computer so you can program without having to constantly tap
            the screen.
         

      

      
      
         3.  Install the AICompanion app on your phone. This link will give you a QR code you can scan to download the free app: http://mng.bz/3eV2.
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Option 2: using the onscreen emulator
      

      
      If you don’t want to test on a phone or tablet, you can run a virtual phone called an emulator on your computer screen. To do this, you need to install the App Inventor setup software.
      

      
      Once this software is installed, any time you want to test an app, you must run the aiStarter program (which will be installed
         automatically as part of the setup). We explain more about the emulator later in the chapter.
      

      
      Before you begin, it’s always a good idea to completely uninstall any previous versions of App Inventor that you have on your
         system. Then follow these steps:
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