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Preface



Do you have a great idea for an app, but don't know how to make it a reality? Are you trying to start a career in programming, but haven't found the right way in? We will help you get to grips with Android programming concepts and develop your own applications. Whether you are Android beginner developer or an Android seasoned programmer, this course will explore how to achieve efficient and reliable multithreaded Android applications. We'll look at best asynchronous constructs and techniques, commonly used by Android Developer community, to execute computation intensive or blocking tasks off the main thread, keeping the UI responsive, telling the user how things are going, making sure we finish what we started, using those powerful multicore processors, and doing it all without wasting the battery. You will learn all the aspects of developing a game using a space shooter game as the example that will evolve with you throughout the chapters.
What this learning path covers




Module 1, Android Programming for Beginners, introduces you to the fundamental concepts of Android programming. At the completion of this module, you will be ready to start building your own custom applications in Android and Java

Module 2, Asynchronous Android Programming, will help you learn how to manage interactions between several threads and avoid concurrency and synchronization problems will help you build well-behaved applications with smooth, responsive user-interfaces that delight users with speedy results and data that's always fresh.

  
Module 3, Mastering Android Game Development, will guide you to build a real-time game from scratch using the Android SDK. Starting with the creation of a game engine and moving into handling user input, doing efficient drawing, implementing collision detection, playing sound effects, using animations, and so on.


What you need for this learning path



Android Studio running on any of the major operating systems can use the code in this course. Android Studio is a free software and full setup instructions for Windows are in the opening chapter. Android Studio is the recommended development tool, and at the time of publication, the minimum system requirements
were as follows:
Windows



	Microsoft® Windows® 8/7/Vista/2003 (32 or 64 bit)
	2 GB RAM minimum; however, 4 GB RAM is recommended
	400 MB hard disk space
	At least 1 GB for Android SDK, emulator system images, and caches
	1280 x 800 minimum screen resolution
	Java Development Kit (JDK) 7
	Optional for accelerated emulator: Intel® processor with support for Intel® VT-x, Intel® EM64T (Intel® 64), and Execute Disable (XD) Bit functionality



Mac OS X



	Mac® OS X® 10.8.5 or a higher version, up to 10.9 (Mavericks)
	2 GB RAM minimum; however, 4 GB RAM is recommended
	400 MB hard disk space
	At least 1 GB for the Android SDK, emulator system images, and caches
	1280 x 800 minimum screen resolution
	Java Runtime Environment (JRE) 6
	Java Development Kit (JDK) 7
	Optional for accelerated emulator: Intel® processor with support for Intel® VT-x, Intel® EM64T (Intel® 64), and Execute Disable (XD) Bit functionality


On a Mac OS, run Android Studio with Java Runtime Environment (JRE) 6 for optimized font rendering. You can then configure your project to use Java Development Kit (JDK) 6 or JDK 7.

Linux



	A GNOME or KDE desktop
	GNU C Library (glibc) 2.15 or later
	2 GB RAM minimum; however, 4 GB RAM is recommended
	400 MB hard disk space
	At least 1 GB for the Android SDK, emulator system images, and caches
	1280 x 800 minimum screen resolution
	Oracle® Java Development Kit (JDK) 7


Tested on Ubuntu® 14.04, Trusty Tahr (64-bit distribution capable of running 32-bit applications).
For module 2, to follow along and experiment with the examples, you will need a development computer with a Java 7 (or 8) SE Development Kit and the Android Software Development Kit Version 9 or above (you will need at least Version 21 to try all of the examples).
You will also need Android Studio IDE. The examples have been developed using Google's new Android Studio IDE and use its integrated build system, Gradle. While you can run the examples using the emulator provided by the Android SDK, it is a poor substitute for the real thing. A physical Android device is a much faster and more pleasurable way to develop and test Android applications! Many of the examples will work on a device running any version of Android since 2.3, GingerBread. Some examples demonstrate newer APIs and as a result, require a more recent Android version—up to Android 5, Lollipop.
Specifically for module 3, you will need the latest version of Android Studio and the Android SDK for Lollipop or newer (API level 22) versions, which you can download using Android Studio.


Who this learning path is for



If you are an iOS developer or any other developer/programmer and you want to try your hands on developing applications on the Android platform, this course is for you. No prior programming experience is needed as this course will guide you right from the beginning to the advanced concepts of Android programming.

Reader feedback



Feedback from our readers is always welcome. Let us know what you think about this course—what you liked or disliked. Reader feedback is important for us as it helps us develop titles that you will really get the most out of.
To send us general feedback, simply e-mail <feedback@packtpub.com>, and mention the course's title in the subject of your message.
If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support



Now that you are the proud owner of a Packt course, we have a number of things to help you to get the most from your purchase.
Downloading the example code



You can download the example code files for this course from your account at http://www.packtpub.com. If you purchased this course elsewhere, you can visit http://www.packtpub.com/support and register to have the files e-mailed directly to you.
You can download the code files by following these steps:
	Log in or register to our website using your e-mail address and password.
	Hover the mouse pointer on the SUPPORT tab at the top.
	Click on Code Downloads & Errata.
	Enter the name of the course in the Search box.
	Select the course for which you're looking to download the code files.
	Choose from the drop-down menu where you purchased this course from.
	Click on Code Download.


You can also download the code files by clicking on the Code Files button on the course's webpage at the Packt Publishing website. This page can be accessed by entering the course's name in the Search box. Please note that you need to be logged in to your Packt account.
Once the file is downloaded, please make sure that you unzip or extract the folder
using the latest version of:
	WinRAR / 7-Zip for Windows
	Zipeg / iZip / UnRarX for Mac
	7-Zip / PeaZip for Linux


The code bundle for the course is also hosted on GitHub at https://github.com/PacktPublishing/Android-Programming-for-Developers. We also have other code bundles from our rich catalog of books, videos, and course available at https://github.com/PacktPublishing/. Check them out!

Errata



Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you find a mistake in one of our courses—maybe a mistake in the text or the code—we would be grateful if you could report this to us. By doing so, you can save other readers from frustration and help us improve subsequent versions of this course. If you find any errata, please report them by visiting http://www.packtpub.com/submit-errata, selecting your course, clicking on the Errata Submission Form link, and entering the details of your errata. Once your errata are verified, your submission will be accepted and the errata will be uploaded to our website or added to any list of existing errata under the Errata section of that title.
To view the previously submitted errata, go to https://www.packtpub.com/books/content/support and enter the name of the course in the search field. The required information will appear under the Errata section.

Piracy



Piracy of copyrighted material on the Internet is an ongoing problem across all media. At Packt, we take the protection of our copyright and licenses very seriously. If you come across any illegal copies of our works in any form on the Internet, please provide us with the location address or website name immediately so that we can pursue a remedy.
Please contact us at <copyright@packtpub.com> with a link to the suspected pirated material.
We appreciate your help in protecting our authors and our ability to bring you valuable content.

Questions



If you have a problem with any aspect of this course, you can contact us at <questions@packtpub.com>, and we will do our best to address the problem.


Part 1. Module 1




Android Programming for Beginners
Learn all the Java and Android skills you need to start making powerful mobile applications




Chapter 1. The First App



Welcome! In this chapter, we won't waste any time in getting started with developing Android apps.
We will look at what is so great about Android, what Android and Java are exactly, how they work and complement each other, and what this means to us as future developers.
After this, we will spend a little time setting up our development environment and then get straight to building and deploying our first app.
By the end of this chapter, we will have done the following:
	Set up the Java Development Kit (JDK), part of the required Android development environment
	Installed Android Studio, the final part of our Android development environment
	Built our very first Android app
	Deployed an Android emulator
	Run our app on an Android emulator and a real device


How Java and Android work together



After we write a program in Java for Android, we click on a button to change our code into another form that is understood by Android. This other form is called 
Dalvik EXecutable (DEX) code, and the transformation process is called compiling. Compiling takes place on the development machine after we click on that button. We will see this work right after we set up our development environment.
Android is a fairly complex system, but you do not need to understand it in depth to be able to make amazing apps. The part of the Android system that executes (runs) our compiled DEX code is called the Dalvik Virtual Machine (DVM). The DVM itself is a piece of software written in another language that runs on a specially adapted version of the Linux operating system. So what the user sees of Android, is itself just an app running on another operating system.
The purpose of the DVM is to hide the complexity and diversity of the hardware and software that Android runs on but, at the same time, its purpose is to expose all of its useful features. This exposing of features generally works in two ways. The DVM itself must have access to the hardware, which it does, but this access must be programmer friendly and easy to use. The way the DVM allows us access is indeed easy to use because of the Android Application Programming Interface (API).
The Android API



The Android API is the code that makes it really easy to do exceptional things. A simple analogy could be drawn with a machine, perhaps a car. When you step on the accelerator, a whole bunch of things happen under the hood. We don't need to understand about combustion or fuel pumps because a smart engineer has provided an interface for us. In this case, a mechanical interface—the accelerator pedal.
Take the following line of Java code as an example; it will probably look a little intimidating if you are completely new to Android:
locationManager.getLastKnownLocation(LocationManager.GPS_PROVIDER);

However, once you learn that this single line of code searches for the available satellites and then communicates with them in orbit around the Earth while retrieving your precise latitude and longitude on the planet, it is easy to begin to glimpse the power and depth of the Android API in conjunction with the DVM. Even if that code does look a little challenging at the moment, imagine talking to a satellite in some other way!
The Android API is mainly a whole bunch of Java code. So, how do we use all this code to do cool stuff without getting swamped by its complexity? How do we find and manipulate the pedals, steering wheel, and sunroof of the Android API?
Note
There are many different estimates to the number of lines of code that have gone into Android. Some estimates are as low as 1 million, some as high as 20 million. What might seem surprising is that, despite this vast amount of code, Android is known in programming circles for being "lightweight".



Java is object-oriented



Java is a programming language that has been around a lot longer than Android. It is an object-oriented language. This means that it uses the concept of reusable programming objects. If this sounds like technical jargon, another analogy will help. Java enables us and others (such as the Android development team) to write Java code that can be structured based on real-world "things" and, here is the important part, it can be reused.
So, using the car analogy, we could ask the question: if a manufacturer makes more than one car in a day, do they redesign each and every part for each and every car?
The answer, of course, is no. They get highly skilled engineers to develop exactly the right components that are honed, refined, and improved over years. Then, that same component is reused again and again, as well as occasionally improved. Now, if you are going to be picky about my analogy, then you can argue that each of the car's components still have to be built from raw materials using real-life engineers, or robots, and so on.
This is true. What the software engineers actually do when they write their code is build a blueprint for an object. We then create an object from their blueprint using Java code and, once we have that object, we can configure it, use it, combine it with other objects, and more. Furthermore, we can design blueprints and make objects from them as well. The compiler then translates (manufactures) our custom-built creation into DEX code.
In Java, a blueprint is called a 
class. When a class is transformed into a real working thing, we call it an 
object.
Note

Objects in a nutshell

We could go on making analogies all day long. As far as we care at this point:
	Java is a language that allows us to write code once that can be used over and over again.
	This is very useful because it saves us time and allows us to use other people's code to perform tasks we might otherwise not have the time or knowledge to write for ourselves.
	Most of the time, we do not even need to see this code or even know how it does its work!


One last analogy. We just need to know how to use that code, just as we only need to learn to drive the car.


So, a smart software engineer up at Google HQ writes a desperately complex Java program that can talk to satellites. He then considers how he can make this code useful to all the Android programmers out there. One of the things he does is he makes features such as getting the device's location in the world a simple one-line task. So the one line of code we saw previously sets many more lines of code in action that we don't see. This is an example of using somebody else's code to make our code infinitely simpler.

What exactly is Android?



We know that to get things done on Android, we write Java code of our own, which also uses the Java code of the Android API. This is then compiled into DEX code and run by the DVM, which in turn has connections to an underlying operating system called Linux.
Then the manufacturers of the Android devices and individual hardware components write advanced software called 
drivers, which ensure that their hardware (CPU, GPU, GPS receivers, and so on) can run on the underlying Linux operating system.
Our compiled Java code, along with some other resources, is placed in a bundle of files called an Android 
application package (APK), and this is what the DVM needs to run our app. This process is explained in the following figure:
[image: What exactly is Android?]
In summary, all we need to do is learn how to read and code Java, so we can begin to learn and take advantage of the Android API.
All these tools are free, so let's take a look at the development environment we will be using.



The development environment



A development 
environment is a term that refers to having everything you need in order to develop, set up, and be ready to go in one place. We need the following two things to get started:
	We talked a fair bit about compiling our Java code, as well as other people's Java code, into DEX code that will run on the DVM, on people's Android devices. In order to use Java code, we need a free software called the JDK. The JDK also includes other people's code, which is separate from the Android API.
	There is a whole range of tools that are required to develop for Android, and we also need the Android API, of course. This whole suite of requirements is collectively known as the Android software development kit (SDK). Fortunately, downloading and installing a single application will give us these things all bundled together. This single application is called Android Studio.


Android Studio is an integrated development environment (IDE) that takes care of all the complexities of compiling our code and linking with the JDK and the Android API. Once we have installed the JDK and Android Studio, we can do everything we need inside this application.
Tip

What could possibly go wrong?

I got a lot of feedback via my website http://gamecodeschool.com about a previous book of mine that showed how to install an Android development environment. People said that setting this up can be the hardest part. So I've written this section to be as thorough as possible because not everybody has a smooth setup experience.
Hopefully, you won't need all the extra tips and detailed figures, but there are a few vagaries that can trip us up while setting up the development environment.
Most likely, these instructions will get you up and running quickly and cover all your issues. If there is an issue that I haven't managed to anticipate, don't let it beat you! I guarantee that you are not the first to have that exact issue. Perform a web search (use Google), be really specific in your search criteria, and I am confident you will be coding in no time at all.
This guide will get around 99% of the Windows user's setup in a couple of hours. All the coding and development information you need will be covered 100% step by step.
For Mac and Linux users, most of these instructions can be easily interpreted as the key points of the tutorial are more about what we do inside of the setup programs and less about the specific environment we are using. My apologies for not providing comprehensive instructions for every operating system.


A note to the existing developers who use Eclipse



There are multiple options regarding which software to use when developing Android apps. In the early days of developing Android, an IDE called Eclipse was most commonly used. A few years ago, a new "official" contender for the best Android IDE was released. This was Android Studio. The problem after its first release was that it was still in the beta (not finished) stage. It had numerous bugs, including some quite awkward ones. However, even then it was the preferred IDE for many because of its smooth operation, cool looks, official status, and prestigious heritage.
Now that Android Studio has exceeded version 1, there is virtually no reason to use anything else, especially if you are just getting started with Android. If you already have Eclipse set up for Android development and really don't want to change, that's fine, the code in this book will work. However, there will be significant differences in the instructions, especially regarding the user interface (UI) designer. Also, the code in this book has been thoroughly tested by others and me in Android Studio.
The sections that follow will set up a development environment with the JDK and Android Studio as our IDE of choice.

The JDK



This can be as simple as downloading, double-clicking on the downloaded file, and following the installation instructions. However, sometimes it isn't. So, it is probably worth running through the installation process step by step and pointing out along the way a few options that can make things easier.
What if I already have Java?



Most PC/Mac computers already have Java installed. Many modern apps require Java, and a classic example of this is the game Minecraft. Java is subtly, but significantly, different from the JDK. Java on its own just runs programs that have been written in Java for PC. This is the PC equivalent to the DVM. Java on its own, however, will not compile our code or make other people's code that we need available. This more common version of Java is called the 
Java Runtime Environment (JRE). When we install the JDK, it will also install the JRE, whether you already have it or not. So, if you are conscientious about keeping your hard drive in order, you could uninstall the JRE using the Windows Control Panel in the usual way before proceeding. Then find and delete your existing Java folder.
This tutorial will then reinstall the latest version of the JRE as well as the JDK. If, however, you know that you have a program that uses Java and you don't want to mess with its configuration, then go ahead with this tutorial, but just be aware that there will be a JRE and an associated Java folder in two places on your hard drive.
To summarize the preceding in case anything is unclear: this tutorial assumes that you don't have an existing folder named Java, but will work just fine even if you do.

Installing the JDK



As a little bit of preparation before we install the JDK, you need to know which operating system you have and whether it is 32 or 64 bit. If you are unsure, use this little tip to find out.
Tip

Do I have a 32-bit or 64-bit Windows system?

To find out, right-click on My Computer (This PC on Windows 8) icon, left-click on the Properties option, and look under the System heading of the System type entry like this:
[image: Installing the JDK]


Now we are ready to install the JDK. This fairly simple set of steps will set up the JDK quickly. The only slight delay is the download itself, which could take a while on slower Internet connections. The actual installation process should be fast and trouble free:
	Visit the Java JDK downloads page at http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html.
	If the link has changed, conduct a web search for Java JDK download. The only potential stumbling block at this stage is that you click on a link for the JRE instead. JDK is what we need. The following is a screenshot of the important part of this page:[image: Installing the JDK]

	Your download page will most likely be slightly different. There will be a newer version of the JDK by the time you read these words, so the 8u51 will be different. That's OK, we just need whichever is the newest version. Simply click on the Accept License Agreement radio button that is highlighted in the previous screenshot and then click on the download link, which is on the right-hand side column corresponding to your operating system in the Product/File Description column. If you are not sure whether you have 32-bit or 64-bit Windows, refer to the tip before this section.
	Wait while the JDK is downloaded to your hard drive.
	In the folder where you've downloaded the JDK, right-click on the jdk-8u51-windows-x64.exe file and select Run as administrator. The precise name of the file you have will vary based on whether you have 32-bit or 64-bit Windows and what the current version of the JDK happens to be at the time.
	There will be a series of windows that will guide us through the installation process. The most we have to do is just click on Next to proceed. As promised, I will guide you through them one at a time and point out when you might like to make changes or make a note of things. The following is a screenshot of the first window that you will see during the installation:[image: Installing the JDK]

	Now, click on Next and you will see this window:[image: Installing the JDK]

	On the window pictured in the previous screenshot, we can leave all the options at their default values. They are just what we need. The Install to setting is worth considering, however. By the time we install the JDK, Android Studio, and all the extra tools and files that come with it, we will have around 6 gigabytes of files and folders. Now, consider that we will also be making lots of projects throughout the course of this book. Ideally, we want all of these files, folders, and projects to be on the same hard drive. They don't have to be, but we might avoid some problems later on if they are. So, do you have at least 6 gigabytes of space on the hard drive that you've chosen by default? If not, you might like to browse to another folder. In addition to this, as we will see later on in this tutorial, it will be handy (but not essential) to simplify the folder names used to install the JDK. So, click on the Change button and you will see this window:[image: Installing the JDK]

	Browse to the hard drive where you will be installing all of your development tools. Then simplify the names of the folders in which you will install the JDK to just Java\JDK\. As you can see in the next screenshot, I have also switched to my D:\ drive, as I have more space there:[image: Installing the JDK]

	It actually doesn't matter what you call these folders as long as you remember where they are and what they are called, including whether they are uppercase or lowercase letters. Perhaps you can jot down a note or copy and paste them to a file on your desktop. When you are happy with the chosen installation location and folder names, go ahead and click on Next.
	The next window will not appear on every installation. If you don't see the window pictured as follows, its fine, you can skip to step 13. If you do see the window, proceed to step 12.[image: Installing the JDK]

	Understandably, this window could cause confusion if you have never done any Java development before. You might be thinking that we had already chosen the destination folder for Java. We chose the location for the JDK. This window refers to the bog-standard Java—the JRE. This is what runs Java programs on your PC and, since we are developing for Android, we don't need it. However, we still need to choose a location in order to proceed. Accept the default and just click on Next. If you are a tidiness obsessive like me, you can change to the same Java folder from step 8 and then click on Next.
	Next, you will see the window that says 3 Billion Devices Run Java. Android has over 1.1 billion devices alone at the time of writing this despite a slow start in 2015. You might also like to know that there are more than 18,000 different distinct devices. Seriously, Google it if you think it sounds crazy. You can do this while you wait for the installation to complete.[image: Installing the JDK]

	Now, you will see the final screen. Click on Next Steps if you are curious, but there is no need because we will be covering Android-specific next steps without delay.[image: Installing the JDK]

	Click on Close, and we are almost done installing the JDK, with just a few more precautionary steps left.
	Now, we will make sure that Windows (and all its applications) know where to find the JDK. Right-click on your My Computer (This PC on Windows 8) icon and Properties | Advanced system settings | Environment Variables | New (under System variables and not under User variables). Now you can see the New System Variable dialog as follows:[image: Installing the JDK]

	As shown in the previous screenshot, type JAVA_HOME in Variable name and enter D:\Java\JDK in the Variable value field. If you've installed the JDK somewhere else, then the file path you enter in the Variable value field will need to point to where you've placed it. Be sure to type it correctly, make sure that the slashes \ are the right way around, and don't add any extra slashes.
	Click on OK to save your new settings. Now, click on OK again to clear the Advanced system settings window.


We have successfully installed the JDK, which we need to develop Android apps with Android Studio, and we have also installed the JRE, if it wasn't installed already, which we won't be using, but this won't cause us any problems either.


Setting up Android Studio



Now that the JDK is installed and ready to go, we are only one step away from building our first Android app. Installing Android Studio can take a bit longer than the JDK and is a little more nuanced, but it is nothing a determined, aspiring, developer won't be able to handle with ease.
Tip

What could possibly go wrong?

This whole process could take an hour or two. Not because there is lots of work for us to do, but because we need to initiate some fairly large downloads. Also, at several different stages in the process, Android Studio will connect to the internet and update itself. If you have a fast internet connection, then you can probably knock a good percentage off of my rough estimate of the time required.


Now that we know what to expect, we can get on with the installation of Android Studio. Follow the given steps to do so. There is nothing especially tricky about this, and the few aspects that might need some consideration will be discussed as they arise:
	Visit https://developer.android.com/sdk/index.html and click on the Download Android Studio for Windows button. If at the time of reading this the link has changed, simply Google Download Android Studio.
	Next, you will see the Terms and Conditions page as shown in the following screenshot:[image: Setting up Android Studio]

	Click on the I have read and agree with the above terms and conditions checkbox as highlighted in the previous screenshot.
	Now, click on the DOWNLOAD ANDROID STUDIO FOR WINDOWS button. Wait for the download to complete.
	Open the folder where you have downloaded Android Studio. Right-click on the android-studio-bundle-141.1980579-windows.exe file and select Run as administrator. Your file will most likely have a different name based on whichever is the current version of Android Studio at the time.
	When you get the Do you want the following program to be allowed to make changes to this computer message, click on Yes. You will see the first window of the installation process.
	Let's step through the setup process a window at a time. Pictured next is the first window that you will see when you start the setup process:[image: Setting up Android Studio]

	Click on Next. Now we can see a few options, as in this next screenshot:[image: Setting up Android Studio]

	Make sure that all the options have a tick next to them, and then click on Next.
	The next window is the license agreement. Click on I Agree and you will see some settings that warrant a short discussion. Take a look at the next screenshot that shows you the Install Locations window:[image: Setting up Android Studio]

	In this step, we want to install the Android Studio IDE and Android SDK to the same hard drive where we installed the JDK. So you might just be able to click on Next at this point. However, if you've installed the JDK to another drive, then we need to change the drive and the folders we use at this step too. This isn't strictly essential, but it can avoid problems for some users.
	For Android Studio Installation Location, choose the root of the drive where you've installed the JDK followed by \Android Studio. So in my case, this will be D:\Android Studio. For Android SDK Installation Location, choose the same hard drive and simply add Android\sdk as the location. So if, like me, you've installed the JDK on D:, then choose D:\Android\sdk. The next screenshot makes this clear:[image: Setting up Android Studio]

	Click on Next when you have selected your installation locations.
	Next, you might see the Emulator Setup window as pictured in the next figure. If you do, then accept the default settings and click on Next; otherwise, you can skip to step 15. Don't worry if you don't see this screen, it is a minor issue to do with running the Android emulators a bit more smoothly. Most of the time, you will probably want to use a real device anyway.[image: Setting up Android Studio]

	We are nearly there now. The next window asks you to choose a start menu folder, just as when we install any new Windows app. You might want to make a note of this location. Click on Install to accept the default settings, and Android Studio will begin to install itself and extract the SDK to the appropriate folder that we selected earlier. This might take some time.
	When you see the Installation Complete window, click on Next. Now, you will see the following window:[image: Setting up Android Studio]

	Click on Finish to bring up the second to last window of the installation process. Assuming that this is your first time using Android Studio, click on the I do not have a previous version of Android Studio or I do not want to import my settings radio button and click on OK.[image: Setting up Android Studio]

	Now, in the next figure, you get to choose the theme that Android Studio will use. If you like a conventional black text on white background appearance, then choose IntelliJ, and if you want a cool dark style, choose Darcula. You can alter any of these schemes from within Android Studio if you change your mind later.[image: Setting up Android Studio]

	Click on Next when you have chosen your theme.
	Now Android Studio will connect to the Internet and download some of the Android tools that we will be using soon. Again, this could take a while.
	When the Downloading Components window has done its work, it will present you with a Finish button. Click on it.
	Finally, we are presented with the Welcome to Android Studio screen. This screen, among other things, allows us to start a new project or open an existing project. Take a look at the next screenshot:[image: Setting up Android Studio]

	You can close this window and take a break or leave it open and read on because we will be back here really soon.


This was a fairly lengthy tutorial but, hopefully, it wasn't too tough. Android Studio and the supporting tools that we need are installed and ready to go. We are really close now to building our first app.
First, let's look at the composition of an Android app a little.


What makes an Android app



We already know that we will write Java code that will itself use other people's Java code and will be compiled into DEX code that runs on the DVM. In addition to this, we will also be adding and editing other files as well. These files are known as Android resources.
Android resources



Our app will include resources such as images, sounds, and user interface layouts that are kept in separate files from the Java code. We will slowly introduce ourselves to them over the course of this book.
They will also include files that contain the textual content of our app. It is a convention to refer to the text in our app through separate files because it makes them easy to change, and this makes it easy to create apps that work for multiple different languages.
Furthermore, the actual UI layouts of our apps, despite the option to implement them with a visual designer, are actually read from text-based files by Android.
Android (or any computer), of course, cannot read and recognize text in the same way that a human can. Therefore, we must present our resources in a highly organized and predefined manner. To do so, we will use Extensible Markup Language (XML). XML is a huge topic but, fortunately, its whole purpose is to be both human and machine readable. We do not need to learn this language, we just need to observe (and then conform to) a few rules. Furthermore, most of the time when we interact with XML, we will do so through a neat visual editor provided by Android Studio. We can tell when we are dealing with an XML resource because the filename will end with the .xml extension.
You do not need to memorize this, as we will constantly be returning to this concept throughout the book.

The structure of Android's Java code



In addition to these resources, it is worth noting that Java, as used in Android, has a structure to its code. There are many millions of lines of code that we can take advantage of. This code will obviously need to be organized in a way that makes it easy to find and refer to. It is organized under predefined packages that are specific to Android.
Android packages



Whenever we create a new Android app, we will choose a unique name known as a package. We will see how to do this in the Our first Android app section. Packages are often separated into subpackages, so they can be grouped together with other similar packages. We can simply think of these as folders and subfolders.
We can also think of all the packages that the Android API makes available to us as books that contain code, from a library. Some common Android packages we will use include the following:
	android.graphics
	android.database
	android.view.animation


As you can see, they are arranged and named to make what is contained in them as obvious as possible.
Tip
If you want to get an idea for the sheer depth and breadth of the Android API, then take a look at the Android package index at http://developer.android.com/reference/packages.html.


Earlier, we learned that reusable code blueprints that we can transform into objects are called classes. Classes are contained in these packages. We will see in our very first app how to easily import other people's packages along with specific classes from those packages for use in our projects. A class will almost always be contained in its own file, with the same name as the class, and have the .java file extension.
In Java, we further break up our classes into sections that perform the different actions for our class. We call these sections methods. These are, most often, the methods of the class that we will use to access the functionality provided within all those millions of lines of code. We do not need to read the code. We just need to know which class does what we need, which package it is in, and which methods from within the class give us precisely the results we are after.
The next diagram shows a representation of the Android API. We can think about the structure of the code that we will write in exactly the same way, although we will most likely have just one package per app. Of course, because of the object-oriented nature of Java, we will only be using selective parts from this API. Also note that each class has its own distinct data. Typically, if you want access to the data in a class, you need to have an object of that class.
[image: Android packages]
You do not need to memorize this, as we will constantly be returning to this concept throughout the book.
By the end of this chapter, we will have imported multiple packages and some classes from them and we will have used other people's methods. By the end of Chapter 2, Java – First Contact, we will have even written our very own methods as well.



Our first Android app



In programming, it is a tradition for the first app of a new student to use whichever language/OS they are using to say hello to the world. We will quickly build an app that does just that, and in Chapter 2, Java – First Contact, we will go beyond this and add some buttons that actually respond to the user.
Creating the project



We will start with the creation of this project. What follows here are the steps to create a new project. My instructions at each step might seem a little verbose, but that is just because this is the first time we are running through them. After a few chapters, when we create new projects, I will be able to describe the instructions in a sentence and you will be able to create the project in 30 seconds. As this is the first one, let's do this step by step and learn it all along the way:
	Start Android Studio by clicking on its icon in the start menu folder that you chose in step 15 of the previous tutorial.Tip
If you can't find the icon, you can find the file directly in the bin folder at the location where you installed Android Studio. Find the studio64.exe file on a 64-bit PC or the studio.exe file on a 32-bit PC and double-click on it in the same way that you start any other Windows app.



	If you get the Windows Firewall has blocked some features of this program message, as pictured in the next screenshot, click on Allow access:[image: Creating the project]

	Now, you will see the Welcome to Android Studio start menu that we saw at the end of the previous tutorial. Go ahead and click on Start a new Android Studio project. You will see the New Project screen pictured next. Starting a new project is very easy and mainly involves accepting the default settings on a few different screens. Let's take a closer look at some of the options, however, because they will increase our understanding of Android and Android Studio:[image: Creating the project]

	First, note that we can name our application in the Application name field. You can choose any name you like for your first application, but just be aware that Android Studio will soon generate a whole bunch of code and files for us and that the name you choose will be reflected in them. If you want your code and files to be identical to those that we will be examining shortly, call your application Hello Android.
	Next, note the Company Domain field. This is where you will enter the details of your company. It is a convention and very practical (because it is unique) to use the domain name of your company website. If you don't have a company or domain name, enter the domain name I am using: gamecodeschool.com. Unlike the application name, using a different company domain will have almost zero effect on the code and files that we will examine later. Although if you are using your own domain name, do refer to the tip Using your own domain name or application name, after this tutorial. Choose and enter a company domain name.
	Now, look at the Package name field. It has been automatically derived from the previous two fields. If you used the same two values as suggested in the previous two steps, your package name will be com.gamecodeschool.helloandroid. Remember that a package is a collection of the Java classes that are our code files, and our apps can comprise one or more packages if we wish them to, but they must comprise at least one package. We can edit the package name by clicking on the edit link, but we have no need to do so here.
	Finally, in the Project location field, you can accept the default settings or browse to the location where you would like to store all your Android projects. You have the option to change this for each project that you create. I've put personal projects in my Dropbox folder so, if my PC breaks down mid project, I know my files are safe. Android Studio can also work from an online code repository, such as GitHub, but we are not covering that in this book. Here is a screenshot of the New project window after steps 5, 6, and 7:[image: Creating the project]

	Click on the Next button to continue and you will see the Target Android Devices window:[image: Creating the project]

	Here, we can see that we have the option of developing an application for a phone, tablet, TV, and wear. Wear is the range of Android-enabled smartwatches. In the preceding screenshot, in the grayed-out part at the bottom of the window, we can also see that we can develop for Glass, Google's trendy Android-enabled glasses, although we would need to install additional files to do this. In this book, we will be developing for phones and tablets, so the already selected option is just what we need. The only other thing we need to choose on this screen is the Minimum SDK. We already know that the Android SDK is a collection of packages of code that we will be using to develop our apps. Like any good SDK, the Android SDK is regularly updated, and each time it gets a significant update, the version number is increased. Simply put, the higher the version number, the newer the features you get to use; the lower the version number, the more devices our app will work on. For now, the default setting API 15: Android 4.0.3 (IceCreamSandwich) will give us lots of great features and at least 90% compatibility with the Android devices that are currently in use. If, at the time of reading this, Android Studio is suggesting a newer API, then go with it.
	Click on the Next button. Now we can see the Add an activity to Mobile window:[image: Creating the project]

	In the previous sections, we discussed Java classes in brief. An Activity class is a special Java class and every Android app must have at least one. It is the part of the code where our app will start when it is launched by the user, and this also handles any interaction with the user. The options on this screen provide different ready-made templates of the Activity class code in order to give programmers a fast start when creating various types of apps. As we are starting from scratch, the most appropriate option for us is Blank Activity. Make sure that Blank Activity is selected by clicking on it and then clicking on Next. Now, take a look at the Customize the Activity window:[image: Creating the project]

	The Customize the Activity window gives us four things that we can play with. It is perfectly possible to leave them all at their default settings, but let's change them to make them more meaningful and discuss what each one is. Activity Name is the name of the class that will contain our code. If this sounds odd, to be more specific, we will have a class that is an activity called whatever we name it here. Name the activity MyActivity.
	The next field is Layout Name. We discussed earlier in this chapter that Android UI layouts are usually defined in a separate XML text file, not with our Java code. The layout name is what this file will be called. Name the layout my_layout.
	The next field is Title. This is different than the Activity Name field and will be used by Android on the device's screen as the name of the app. Name the title My App.
	Finally for this screen, we have Menu Resource Name. Menus are the pop-up options that you get on Android when (perhaps unsurprisingly) you click on the menu button. They might also be shown on the topmost bar of the app known as the action bar. This varies depending on the version of Android a device is running. These are considered to be part of the UI as well and are usually defined in this separate XML file. Name our menu file my_menu.
	It is important that the exact case and spacing is used for the information we enter in steps 12, 13, 14, and 15. Check out the next close-up figure to see that you have entered the text just right:[image: Creating the project]

	Click on the Finish button, and Android Studio will now create a project for us based on our choices from the previous 16 steps.


We now have a project ready for us to deploy or modify.
Tip

Using your own domain name and application name

Using your own domain and application name is absolutely fine. The only thing to be aware of is that the first line of code that we will see when we look at our Java code (in Chapter 2, Java – First Contact), will be, and needs to be, different. This is the package name. In the context of this book, we won't ever need to change the package name or do anything with it, so it doesn't matter what you call your apps or whether you use your own domain name.
The only time this could cause a problem is when you create a project (with a different name or package name) and then copy and paste the code from the download bundle. The reason for this is that this code will have a different package name. All you need to do to overcome this problem is either create your project with the same package name as the code files you are copying and pasting from or change the very first line of code, after you have copied and pasted it, to reflect the package name of the project you've created.


A note on version controlling



In this book, we will be covering everything you need to know to publish professional apps. One thing we will not be discussing is working collaboratively as part of a team or any backup strategies for your code. If you only intend to build apps on your own, then you don't need to know any more. However, Android Studio works almost seamlessly with a number of different Version Control Systems (VCS) and code repositories. VCS and their related code repositories have a number of advantages, which are as follows:
	You can allow multiple programmers to contribute to the same project and even the same file
	You can click on a button to roll back your work to a specified position if you realize you have gone wrong
	You can store your code seamlessly in a repository on the cloud/Web and work on your project from any development machine without any concern about backing up the files


Achieving all these benefits is not complicated and, in some cases, it is even free. The problem with introducing VCS in a book like this is that there are an awful lot of options and there is no simple, universally best option that will suit everybody. In addition, it introduces yet another hurdle before we can get down to the business of making apps.
Tip
If the topic of version control sounds interesting, try exploring these two providers:
	http://www.bitbucket.org
	http://www.github.com




Now, you might be surprised to know that we can actually deploy our app to an emulator or a real Android device. Throughout this book, all the code for each project is supplied in the download bundle in a folder that reflects the chapter number. There is no code, however, in the Chapter 1 folder because all the code in this project has been automatically generated by Android Studio and we don't need to type anything for this project. We will, however, examine, modify, and add to this autogenerated code in the next chapter.


Deploying and testing the app



We need to test our apps frequently throughout development to check for any errors,
crashes, or anything else unintended. It is also important to make sure that the app looks good and runs correctly on every device type/size that you want to target. Clearly, we do not own each of the many thousands of Android devices. This is where emulators come in.
Emulators, however, are sometimes a bit slow and cumbersome, although they have improved a lot recently. If we want to get a genuine feel of the experience that our user will get, then nothing beats deploying an app to a real device. So we will probably want to use both real devices and emulators while developing our apps.
First, we will deploy to an emulator and then on a real device.
Deploying to an emulator



Deploying to an emulator is a matter of a few mouse clicks. There is a ready-made emulator that is included with Android Studio. At the time of writing this, it is Nexus 5. This may well be updated to a newer device by the time you read this. The basic functionality described here will likely be identical, but the device name and screenshots might vary slightly from your experience:
	Just below the menu bar is a row of neat-looking buttons that we will explore as the book progresses. The button we want right now is the green triangle that represents play. Identify the button using the next screenshot and click on it:[image: Deploying to an emulator]

	Next, you will see the Choose Device window. Click on the Launch emulator option as shown in the next screenshot:[image: Deploying to an emulator]

	Click on OK to launch the emulator. Nexus 5 comes preconfigured when you install Android Studio, but you can also choose and customize emulators yourself. Refer to the tip Creating a new emulator after this tutorial.
	The emulator might take some time to start! Sometimes, it might even take 5 minutes or more. This is partly dependent on whether Android Studio has detected whether your PC can run HAXM (Hardware Acceleration Execution Manager) during the setup phase or not. Either way, all the tutorials in this book will work just fine. Wait for the emulator to start. When your emulator has loaded, you will see something like the next screenshot:[image: Deploying to an emulator]

	We need to simulate swiping a finger up on the screen to unlock. So click and drag up from somewhere near the bottom on the emulator screen. You can now see your first app in action, as shown in the following screenshot:[image: Deploying to an emulator]

	Let's play a little bit with the emulator. Click on the back button to quit the app, as shown in the next screenshot:[image: Deploying to an emulator]

	Note that you can see the launcher icon for your app with the name you gave it when we created the project. Obviously, we will need to replace the default Android icon before we release our app into the world. This will do for now though.[image: Deploying to an emulator]

	You can click on the launcher icon to run the app again or try running any of the other apps. Play with the emulator for a bit.


Congratulations, you have now run and played with your first app. In addition to this, we have seen that we can do many things on an emulator that we previously could only do on a real device.
Tip

Emulators take time to start up

If you are planning to use the emulator again soon, then leave it running in order to avoid having to wait for it to start again.


If you want to try out your app on a tablet, TV, or even a watch, you're going to need a different emulator.
Note

Creating a new emulator

If you want to create an emulator for a different Android device, this is really simple. From the main menu, navigate to Tools | Android | AVD Manager. On the AVD Manager window, click on Create New Virtual Device. Now click on the type of device you want to create: TV, Phone, Wear, or Tablet. Now simply click on Next and follow the instructions to create your new AVD. The next time you run your app, the new AVD will appear as an option to run the app on.


Now we can take a look at how to get our app onto a real device.

Deploying to a real Android device



The first thing to do is to visit your device manufacturer's website and obtain and install any drivers that are required for your device and operating system.
Tip
Many of the more recent Android devices don't need any drivers at all. You could try simply plugging it in!


The next few steps will set up the Android device for debugging. Note that different manufacturers structure the menu options slightly differently to others. However, the following sequence is probably very close, if not exact, to enable debugging on most devices:
	Click on the Settings menu option or the Settings app.
	Click on Developer options.
	Tick the checkbox for USB Debugging.
	Connect your Android device to the USB port of your development system. You can see in the following figure that on the Devices | Logcat subtab of the Android tab, at the bottom of the Android Studio window, my Samsung GT I9100 has been detected:[image: Deploying to a real Android device]

	Click on the Play icon from the Android Studio toolbar, just as we did when running the app on the emulator.
	When the Choose Device window appears, click on Choose running device and then on your device; in my case, this would be Samsung GT I9100.
	Finally, click on OK to debug the app on your chosen device.


You can now see your app in all its glory on your device and show it to your friends and admirers alike.
Note that although the app is running on a real device, this is still running in the debug mode so we can get feedback about what is happening to our app. In Chapter 29, Publishing Apps, we will see how to generate a signed, distributable app that can be uploaded to Google Play.



FAQ



	So is Android not really an operating system, but just a virtual machine? And are all phones and tablets really Linux machines?No, all the different subsystems of an Android device, which includes Linux, the DVM, and the libraries and drivers together, are what make up the Android operating system.

	I still don't understand all of these technical terms, such as DVM, object-oriented, APK, and so on. Should I reread this chapter?No, that isn't necessary, as we just need to introduce this jargon, and we will be revisiting them all as well as clarifying them as the book progresses. You just need to understand the following:
	We will be writing Java code and creating other resources
	Android Studio, with the help of the JDK, will turn this code and these resources into real Android apps





Now, you are good to go and can move on to Chapter 2, Java – First Contact.

Summary



So far, we have set up an Android development environment and created and deployed an app on both an emulator and a real device. If you still have unanswered questions (and you probably have more than at the start of this chapter), don't worry because as we dig deeper into the world of Android and Java, things will become clearer. As the chapters progress, you will build a very rounded understanding of how everything fits together, and then success will just be a matter of practice and digging deeper into the Android API.
In the next chapter, we will edit the UI using the visual designer and raw XML code, write our first Java methods, and get to use some methods provided to us by the Android API.

Chapter 2. Java – First Contact



We now have a working Android development environment, and we have built and deployed our first app. It is obvious, however, that autogenerated code by Android Studio is not going to make the next top-selling app on Google Play. We need to explore this autogenerated code in order to understand Android and then begin to build on this useful template. With this aim in mind, in this chapter, we will do the following:
	See how to get technical feedback from our apps
	Examine the Java code and UI XML code from our first app
	Get the first taste of using the Android UI designer
	Write our first Java code
	Learn a few core Java fundamentals and how they relate to Android


First, let's see how to find out whether things are going wrong.
Examining the log output



In the previous chapter, we mentioned that our app was running in a debug mode so we could monitor it and get feedback when things go wrong. So, where is all this feedback then?
You might have noticed a whole load of scrolling text at the bottom of the Android Studio window. If not, click on the Android tab at the bottom-left corner of the screen and then make sure that the logcat tab is selected as well, as indicated by the areas highlighted in solid red in the next figure (the dashed red areas will be discussed in a moment):
[image: Examining the log output]
You can drag the window to make it taller, just like you can in most other Windows applications.
This is called the logcat or sometimes, it is referred to as the console. It is our app's way of telling us what is going on underneath what the user sees. If the app crashes, the reason or clues about the reason will appear here. If we need to output debugging information, we can do so here as well.
Tip
If you just cannot work out why your app is crashing, copy and pasting a bit of text from logcat in to Google will often reveal the reason.


You might have noticed that most, if not all, of the contents is fairly unintelligible. That's OK. At the moment, we are only interested in the errors that will be highlighted in red and the debugging information, which you will learn about next. If we want to see less unneeded text in our logcat window, we can turn on a filter.
In the previous figure, I highlighted two areas with dashed red lines. One of them is the drop-down list that controls this filter. Click on it now and change it from Verbose to Info. We have cut down the text output significantly. We will see how this is useful when we have made some changes to our app and redeployed it. We will do this after we have explored the code and the assets that make up our project. Also, double-check the second red-dashed highlighted area if it says Show only the selected application. If it doesn't, click on it and change it to this now.
Now, we can take a look at what Android Studio automatically generated for us, and then, we can set about changing it to personalize it beyond what we got from the project creation phase.
Exploring the project assets and code



We are going to take a look at the resource files that contain the code that defines our simple UI layout, and the file that contains our Java code. At this stage, we will not attempt to understand it all, as you need to learn more before it makes sense to do so. What we will see, however, is the basic content and structure of both the files so that we can reconcile it with what we already know about Android resources and Java.
Let's look at the Java code first. You can see this code for real by clicking on the MyActivity.java tab, which is shown in the next figure:
[image: Exploring the project assets and code]
As we are not looking at the details of the code, an annotated screenshot is probably more useful than reproducing the actual code in the text form. Refer to the next figure while reading on. I've labeled key parts of the code here to explain it further:
[image: Exploring the project assets and code]
Let's get to understand this code a bit better. The first thing to point out is the part labeled as 9. This points to all the little + and - buttons in the editor that can collapse and expand parts of the code. I have indeed collapsed two parts of the code: parts 7 and 8. I have done so because they are not of interest to us at the moment and provide none of the functionality we are discussing. So, what you can see here is probably slightly different than what you will see when you look at the code in Android Studio directly.
The part labeled as 1 is called the package declaration, and as you can see, it contains the package name that we chose when we created the project. Every Java file will have a package declaration at the top of the code.
The part labeled as 2 is four lines of code that all begin with the word import. After the word import, we can see that there are various dot-separated words. The last word of each line is the name of the class that the line imports into our project, and all the previous words are the packages and subpackages that contain these classes. This means that in our project, we will have access to AppCompatActivity, Bundle, Menu, and MenuItem. We will not discuss all of these classes immediately, just the concept of importing, which is important right now. Note that we can add extra classes from any package at any time, and we will when we improve upon our app shortly.
The part labeled as 3 of our code is called the class declaration. Here is that line in full. I have highlighted one part of it here:
public class MyActivity extends AppCompatActivity {

The class declaration is the start of a class. Take a note of the highlighted part. Here, MyActivity is the name we've chosen when we created the project, and it is also the same as the MyActivity.java filename, as we would expect it to be, having discussed Java classes previously. The extends keyword means that our class called MyActivity will be of the type AppCompatActivity. We can, and will, use some classes without this extends part.
We use extends here because we want to use all the code that went into the AppCompatActivity class as well as add our own code to it as well. So we extend it. All this and more will become clear in Chapter 9, Object-Oriented Programming.
Finally, for the part labeled as 3, look at the opening curly brace at the end of the line: {. Now look at the bottom of the figure at the part labeled as 4 of our code. This closing curly brace } denotes the end of the class. Everything in between the opening and closing curly braces, {...}, is part of the class.
Now look at the part labeled as 5 of the code. Here is that line of code in full, including the key part for our discussion at the moment, which is highlighted as shown:
protected void onCreate(Bundle savedInstanceState) {

This is a method 
signature. The highlighted part, onCreate, is the method name. We make a method execute its code by using its name. We say we are calling a method when we do this. Although we will not concern ourselves at the moment with the parts of the code on either side of the method name, you might have noticed Bundle, one of the classes we import at the part labeled as 2 of our code. If we remove this import line, Android Studio would not know what Bundle was, and it would be unusable and indicated in a red underline as an error. Our code would not compile and run. Note that the very last thing in the line of the preceding code is an opening curly brace {. This denotes the start of the code that is contained within the onCreate method. Now, jump to the part labeled as 6 of our code and you will see a closing curly brace }. You can probably guess this is the end of the method.
The parts labeled as 7 and 8 are also methods that I have collapsed to make the figure and this discussion more straightforward. Their names are onCreateOptionsMenu and onOptionsItemSelected.
We know enough about our Java code to make some progress. We will see this code for real and change it in the Improving our app and deploying again section.
Examining the layout file



Now we will look at just one of the many .xml files. The following is the my_layout.xml file that contains the XML code that defines the UI design of our app. If you want to view this code for real, just click on the my_layout.xml tab next to the MyActivity.java tab that we clicked on to find the Java code:
[image: Examining the layout file]
If we first look at the part of the code labeled as 1, we can see that the very first thing is <RelativeLayout.... A RelativeLayout tag is a UI element that is used to wrap other parts of the UI.
When we add a new element to a UI in Android, we always start with < followed by the element's name. The code that follows defines the properties that this element will have. This can include dozens of different things depending upon the type of UI element it is. Here, among a bit of other XML code, we can see properties such as layout_height, paddingRight, paddingTop, and paddingBottom. All these properties define how RelativeLayout will appear on the user's screen. The properties for RelativeLayout end at the first > symbol.
If we look at the bottom of our XML figure, we will see the code labeled as 2. This code, </RelativeLayout>, marks the end of RelativeLayout. Anything in between the closing > symbol of the element's properties and </RelativeLayout>, which defines its end, is considered a 
child of the element. So, we can see that RelativeLayout has/contains a child. Let's look at that child now.
Using what you just learned, we can devise that the UI element that starts at the position labeled as 3 in the figure is called TextView. Just like its parent, the tag starts with < and its name is <TextView.... If we look further at TextView, we can see that it has a number of properties. It has a text property that is set to "Hello world!". This, of course, is the exact text that our app shows to the user. It also has the layout_width and layout_height properties that are both set to "wrap_content". This tells TextView that it can take up as much space as the content it contains needs. As we will see throughout the book, there are many more properties available for this and other UI elements. The final property in TextView is id, and we will see how we and Android use the id property in the next section when we improve our first app.
Note that the code at the part labeled as 4 in our XML figure is />. This marks the end of the TextView element. This is slightly different to how the end of RelativeLayout was written. When an element in XML contains no children, we can just end it like this />. When the element contains children and its end comes further on in the code from where its properties are defined, it is much clearer to end the element by repeating its name, as </RelativeLayout>.
We will see this code for real in the next section and learn more about the properties, as well as see a totally new type of UI element: Button.




Improving our app and deploying again



We will take a more thorough and structured look at Android Studio, in particular the visual designer in the next chapter. For now, I thought it would be good to make a small addition to our UI, as well as write our first few lines of Java code.
Tip
You can get the completed code files for this project in the Chapter 2 folder of the download bundle.


In Android, there are often multiple ways to get the same thing done. Here, we will see how we can refer to a method in our Java code directly from the UI designer or XML code. Then, once we have done this, we will jump to the Java code and write our very own methods that our new UI refers to. Not only that, but we will write code within our methods that both gives an output on the logcat/console and uses a really cool Android feature that pops up a message to the user.
Modifying the UI



Here, we will add a couple of buttons to the screen and we will then see a really fast way to make them actually do something. We will add a button in two different ways. First, using the visual designer, and second, by adding and editing XML code directly. Follow these right here in the UI designer steps:
	Let's make our view of Android Studio as clear and straightforward as possible. Click on the Android tab to hide the logcat. The window will automatically reveal itself again next time it has a new output.
	Make sure that the my_layout.xml file is selected by clicking on its tab above the main editing window, as shown in the following figure:[image: Modifying the UI]

	When the file is selected, you have two choices in the way you want to view it. Either Design or Text can be selected from the two tabs underneath the main editing window. Make sure that Design is selected, as shown in the following figure:[image: Modifying the UI]

	You will know that the previous steps have been successful when you see a nice big representation of your app in a smartphone template in the editor window, as shown in the next figure:[image: Modifying the UI]

	Also, in the previous figure, note the tall thin area to the immediate left-hand side of the smartphone in the editor window. It is called Palette and is labeled accordingly.
	In the Palette window, under the Widgets heading, find the Button widget, as shown in the next figure. Depending on the size and resolution of your monitor, you might need to scroll the Palette window a little:[image: Modifying the UI]

	Click on and hold the Button widget and then drag it onto the smartphone somewhere near the top and the center of the layout. It doesn't matter if the widget is not exact. In fact, it doesn't matter at all where it goes as long as it is on the smartphone somewhere. It is good to practice to get it right, however. So, if you are not happy with the position of your button, then you can click on it to select it on the smartphone and then press the Delete key on the keyboard to get rid of it. Now you can repeat this step until you have one neatly placed button that you are happy with. Perhaps, like in this next figure:[image: Modifying the UI]

	At this point, we could run the app on the emulator or a real device and the button would be there. If we clicked on it, there would even be a simple animation to represent that the button is being pressed and released. Feel free to try this now if you like. However, the next best-selling app on Google Play will need to do more than this. We are going to edit the properties of our widget using the Properties window. Make sure that the button is selected by clicking on it. Now, find the Properties window on the right-hand side of the editing window, as shown in the next figure:[image: Modifying the UI]

	As you can see, there is a large array of different properties that we can edit right here in the UI designer. In Chapter 10, Everything's a Class, we will also edit and manipulate these properties in our Java code. For now, we will edit just one property. Scroll the Properties window until you see the onClick property and then click on it to select it for editing, as shown in the following figure:[image: Modifying the UI]

	Type topClick in the available field and press Enter on the keyboard. Be sure to use the same case, including the slightly counterintuitive lowercase t and uppercase C. What we have done here is we've named the Java method in the code that we want to call when this button is clicked by the user. The name is arbitrary, but as this button is on the top part of the screen, the name seems meaningful and easy to remember. The odd casing that we've used is a convention that will help us keep our code clear and easy to read. We will see the benefits of this as our code gets longer and more complicated. Of course, at the moment we don't have a method called topClick. We will write this method using Java code after we have looked at another way to add widgets to our UI. You could run the app at this point and it would still work. But if you click on the button, it will crash and the user will get an error because the method does not exist. For more such information, refer to the Common errors info box at the end of these steps.
	Now we will add our final button for this project. Click on the Text tab below the editor to see the XML code that makes our UI:[image: Modifying the UI]

	You will see a button as well as the XML code through which we can still see our design in a slightly smaller window on the right-hand side of the code. Click on the button on the UI design and you will note that the code that represents the start and end of our button is highlighted, albeit, quite subtly:[image: Modifying the UI]

	Very carefully and accurately, click the cursor before the opening < of our button code. Now, click and drag the first < symbol from before, to just after the last > symbol of the code that represents our button. This will highlight the code that we are after, as in this next figure:[image: Modifying the UI]

	Now, use the keyboard shortcut Ctrl + c to copy the code. Leave just one empty line of space below our button code and click on it to place the cursor. Then, use the keyboard shortcut Ctrl + v to paste the copied code. This figure is what you will see when you do so:[image: Modifying the UI]

	If you look at the editor, you will see that our code has one line in each of our buttons underlined in red, indicating two apparent errors. This is because Android Studio cannot tell the difference between our two buttons. Or more specifically, both buttons claim to be the same button. A button is distinguished from other buttons by its ID. We can set a button's id property in XML code directly or via the Properties window. Let's fix our two errors by making the two buttons have a different ID to each other. On the second button, simply change the following line:android:id="@+id/button"

Change the preceding line of code to this:
android:id="@+id/button2"


	Now we have two distinct buttons with unique IDs. We will see in Chapter 9, Object-Oriented Programming how to use these IDs to manipulate buttons in our UI by referring to these IDs in our Java code. Take a look at the visual design. Here, we can still see only one button. Look at the following line of XML code that is present in both our buttons:android:layout_below="@+id/textView"


	This is the line of code that describes where the button should go in the layout to Android. As with our IDs, until we changed them, this line of code is identical in both the buttons. So, it is not surprising that the buttons are in the exact same place, and this is the reason we can only see one of them. Again, in the second button, change the line of code in question to the following:android:layout_below="@+id/button"


	Now, the second button is below the first. We will examine what has happened a little more closely when we have edited just one more property. Here is a close-up figure of our two buttons on our UI design:[image: Modifying the UI]

	Let's change one more thing about our second button before we consider our UI for this project complete. Identify the following line of code at the end of the code for the second button:android:onClick="topClick" />

Note that it has the name of our soon-to-be-written method, topClick, within double quotation marks "".

	Be sure that you have identified the code in the second button and then change the word top to bottom. Now, we must create two Java methods (topClick and bottomClick) to avoid crashes when our user starts clicking on buttons.
	Run the app and see that everything looks good, unless you click on a button and the app crashes.


We have achieved a lot through this simple exercise. It is true that much of the XML code is most likely still generally incomprehensible. That's OK, because in the next two chapters we will be really getting to grips with the visual designer and the XML code.
We have seen how when we drag a button onto our design, the XML code is generated for us. Also, if we change a property in the Properties window, the XML code is edited for us. Furthermore, we can type (or in our case, copy and paste) the XML code directly to create new buttons on our UI, or edit the existing ones.
Despite not having explained anything about the actual makeup of the XML code, you have probably deduced a few things from it. If you have not taken a minute to read through the XML, it might help to take a glance over it now. Perhaps, the following are among your deductions:
	The line that starts with android:onClick=... allows us to define a Java method that will handle what happens when that button is clicked.
	The line that starts with android:layout_below=... allows us to specify the ID of another UI element below which we wish to display this current element.
	The line that starts with android:text=... allows us to specify the text that will appear on the button.
	We can probably also take a guess that the line android:layout_centerHorizontal="true" will center the button (or other UI elements) horizontally.
	And anyone who has done some basic web programming will be able to guess that the line android:layout_marginTop="43dp" will give the element a margin at the top of 43 of whatever dp is referring to.
	In addition to this, each line defines or sets a different property, starts with android:, and then states the property that is to be defined. For example, layout_marginTop=, and then the value to set this property to: "43dp" or "true".
	We can also see that a button starts with the code <Button and ends with the code />.


You don't need to remember all these points, as we will keep bumping into them, as well as other similar conventions, throughout the book, especially in the next two chapters.
Tip

Common errors

Remember when we clicked on the button, as we had not written the method that it calls, the app crashed? If you call a method that does not exist from the user interface, you will get a long but helpful error message in logcat, which among a lot of other things, will contain the Caused by: java.lang.NoSuchMethodException: topClick message. We will slowly get to grips with common errors that we might see in tips like this throughout the book.
If you call a method that does not exist from the user interface, the user will get this message.
[image: Modifying the UI]


In Chapter 4, Designing Layouts, we will examine much more closely how to control the position and appearance of lots of different widgets and other UI elements from the palette. You will also learn exactly what dp and other useful Android units of measurement are.
Now, let's write our first Java code and wire up our buttons by writing the methods for them.


Meet Java



Take a look at the 
MyActivity.java tab. Here, we can see the code that we briefly discussed.
Before we write our own methods to correspond with the methods that our buttons are already wired up to call, let's take a look at Java comments. Java comments are really handy when we are learning to code, as well as for experienced developers too.
Java comments



In programming, it is always a good idea to write messages known as code comments and sprinkle them liberally among your code. This is to remind us what on earth we were thinking at the time we wrote the code. To do this, you simply need to append a double forward slash and then type your comment like this:
// This is a comment and it could be useful

In addition to this, we can use comments to comment out a line of code. Suppose we have a line of code that we temporarily want to disable, then we can do so by adding two forward slashes, like this:
// The code below used to send a message
// Log.i("info","our message here");
// But now it doesn't do anything
// And I am getting ahead of where I should be

Tip
Using comments to comment out code should only be a temporary measure. Once you have ascertained the correct code to be used, the commented out code should be deleted in order to keep the code file clean and organized.


Let's look at the two different ways to send messages in Android, and then we can write a few methods that will send messages when our new UI buttons are pressed.
Sending messages



In the introduction section of the previous chapter, we talked a bit about using other people's code. We saw that we could do some quite complex things with a relatively small amount of code (like talk to satellites). To get our coding started, we are going to use two different classes from the Android API that simply allow us to output messages. The first class, Log, allows us to output messages to the logcat window. The second class, Toast, is not a tasty breakfast treat, but it will produce a toast-shaped pop-up message for the user to see.
Here is the code that we need to write to send a message to the logcat:
Log.i("info","our message here");

Exactly why this works will become clearer in Chapter 9, Object-Oriented Programming, but for now, we just need to know that whatever we put between the two sets of quote marks will be the output of the logcat window. We will see where to put this type of code shortly.
Here is the code we need to write in order to send a message to the user's screen:
Toast.makeText(this, "our message", Toast.LENGTH_SHORT).show();

This is a very convoluted-looking line of code, and exactly how it works, again, will not become clear until Chapter 9, Object-Oriented Programming. The important thing here is that whatever we put between the quote marks will appear in a pop-up message to our users.
Let's put some code just like this into a real app.


Writing our first Java code



So we now know the code that will provide an output to logcat or the user's screen. But, where do we put it? For now, we just need to understand that the onCreate method is executed as the app prepares to be shown to the user. So if we put our code at the end of this method, it will run just as the user sees the app. Sounds good.
Tip
We know that to execute the code in a method, we need to call it. We have wired our buttons up to call a couple of methods: topClick and bottomClick. Soon, we will write these methods. But who or what is calling onCreate!? The answer to this mystery is that Android itself calls onCreate in response to the user clicking on the app icon to run the app. In Chapter 6, The Life and Times of an Android App, we will explore the Android lifecycle and it will be really clear exactly which code is executed and when. You don't need to completely comprehend this now. I just wanted to give you an overview of what was going on.


Let's quickly try this out. We know that the onCreate method is called just before the app starts for real. Let's copy and paste the following lines of code into the onCreate method of our Hello Android app and see what happens when we run it:
	Identify the closing curly brace } of the onCreate method and add the highlighted code, as shown in the next snippet:@Override
  protected void onCreate(Bundle savedInstanceState) {
    super.onCreate(savedInstanceState);
    setContentView(R.layout.my_layout);

    // Let's take a look at Toast and Log in action
    Toast.makeText(this, "Can you see me", Toast.LENGTH_SHORT).show();
        
    Log.i("info", "Done creating the app");
  }


	Note that the two instances of the word Toast and the word Log are highlighted in red in Android Studio. They are errors. We know that Toast and Log are classes and that classes are containers for code. Android Studio doesn't know about them until we tell it about them. We must add import to each class. Fortunately, this is semi-automatic. Click anywhere in the onCreate method.
	Hold the Alt key and then press Enter. You need to perform this step twice. Once for Toast and once for Log. Android Studio adds the import directives at the top of the code with our other imports, and with this, the errors are gone.
	Scroll to the top of MyActivity.java and take a look at the added import directives. Here they are, in case you are following along on a tablet or a paperback and don't have your development machine close by:import android.util.Log;
import android.widget.Toast;


	Now, run the app in the usual way.


The next figure is a screenshot of the output in the logcat window:
[image: Writing our first Java code]
Look at the logcat you can see that our message Done creating the app was the output. Although it is mixed up among other system messages that we are currently not interested in. If you watch the emulator when the app first starts you will also see the neat pop-up message that the user will see.
It is possible that you might be wondering why the messages were output at the time they were. The simple answer is that the onCreate method is called just before the app starts to actually respond to the user. We will often put code in this method to get our apps set up and ready for user input. This is part of the lifecycle of an Android app, and you will learn more about it in Chapter 6, The Life and Times of an Android App.
Tip

Alt + E is just one of the numerous useful keyboard shortcuts. The following is a keyboard shortcut reference for Android Studio. More specifically, it is for the IntelliJ Idea IDE, on which Android Studio is based. Take a look at it and bookmark this web page as it will be invaluable over the course of this book: http://www.jetbrains.com/idea/docs/IntelliJIDEA_ReferenceCard.pdf



Now, we will go a step further and write our own methods that are called by our UI buttons. We will place similar Log and Toast messages in them.
Writing our own Java methods



Let's get straight on with writing our first Java methods with a few more Log and Toast messages inside them. Open up our Hello Android project in Android Studio if it is not open already:
	Identify the closing curly brace } of the MyActivity class, as discussed previously. Inside that curly brace, enter the following code that is highlighted after the onCreate method that we just dealt with:@Override
protected void onCreate(Bundle savedInstanceState) {
  super.onCreate(savedInstanceState);
  setContentView(R.layout.my_layout);

  // Let's take a look at Toast and Log in action
  Toast.makeText(this, "Can you see me", Toast.LENGTH_SHORT).show();
  Log.i("info", "Done creating the app");
}

public void topClick(View v){
  Toast.makeText(this, "Top button clicked", Toast.LENGTH_SHORT).show();
  Log.i("info","The user clicked the top button");
}

public void bottomClick(View v){
  Toast.makeText(this, "Bottom button clicked", Toast.LENGTH_SHORT).show();
  Log.i("info","The user clicked the bottom button");
}



	First, note that we appear to have two lines that contain part of our Toast code each. This is not strictly true. The problem is that the line of code is quite long and it wraps onto a second line in this book. If you check the code from the download bundle, you will see that it is on one line. The actual ending of a line of code in a method can be determined by the position of the semicolon ;. When you enter the code from step 1, be sure to enter all the Toast code on one line.
	Note that the two instances of the word "View" are in red, indicating an error. Simply use the Alt + Enter keyboard combination to import the View class and remove the errors.
	Deploy the app on a real device or emulator and start tapping away so we can observe the output.


At last, our app does something we told it to do and when we told it to. We can see that the method names we defined in the button properties are indeed called when the buttons are clicked. Admittedly, we still don't understand why Toast and Log really work, and neither do we fully comprehend the public void and (View v) parts of our method's syntax. This will become clear as we progress.
Note

Presenting the code as clearly as possible

Future code will usually not be presented as numbered steps. On this occasion, I have presented the code as part of some numbered steps in a tutorial. Presenting code in a book, especially when it is being read on a mobile device, can be problematic. As soon as a line of code is too long for the width of the medium it is being presented on, the line wraps to the next, causing a lack of clarity. We saw this with our Toast code in the last tutorial. As we will see, to some extent this is unavoidable, but to mitigate this as much as possible, blocks of code will typically not be shown as numbered steps any more. Instead, great effort will be made on my part to make sure that the context of the code and the order it should be entered in is made abundantly clear in other ways.



Examining the log output



If you check the logcat output, you can see that a log entry was made from the onCreate method, just as before, as well as from the two methods that we wrote each time you clicked on a button.
And in the next figure, you can see that the top button has been clicked and the topClick method was called, triggering the Toast pop-up message, which is highlighted in the following figure:
[image: Examining the log output]
Throughout this book, we will regularly provide an output to the logcat so we can see what is going on behind the UI of our apps. Toast messages are more appropriate for notifying the user that something has occurred, perhaps a download that has completed or a new e-mail has arrived.



FAQ



	Can you remind me what methods are?Methods are containers for our code that can be executed (called) from other parts of our code. Methods are contained within a class.

	Like the last, I found this chapter really hard. Do I need to reread it?No, as long as you've built the app, you have made enough progress to handle the next chapter. All the blanks in our knowledge will be steadily filled in and replaced with glorious moments of realization as the book progresses.




Summary



In this chapter, we achieved quite a bit. We saw and edited our layout XML file using both the UI designer, as well as through tinkering with the raw code. We took a glimpse at our first Java code and even added our own methods in order to output debugging messages to the console, and pop-up Toast messages to the user.
In the next chapter, we will take a complete guided tour of Android Studio to see exactly where different things get done at the same time, to understand how our projects assets, such as files and folders, are structured, and to learn how to manage them. This will prepare us to take a more in-depth look at the UI design in Chapter 4, Designing Layouts and Chapter 5, Real-World Layouts, and build some significant real-world layouts for our apps.

Chapter 3. Exploring Android Studio



In this chapter, we will take a guided tour of the most important areas of Android Studio. This is so that we can quickly and easily discuss where the different actions that we will perform take place. This is the only chapter in this book where we won't actually build an app or do some coding, but it is nice and short and will set us up for all the apps that we will build.
Here are the key things that we will do:
	We will take a fairly detailed tour of the windows, tabs, and features of Android Studio
	We will get to know the different files and folders involved in an Android project


Let's get started with the Android Studio tour.
The Android Studio guided tour



Android Studio remembers what you were doing just before you shut it down. So it is possible that when you start it up next, it will initially look a little different from how I show and describe it here. Start reading this guided tour, and it shouldn't take more than a couple of clicks to follow along and inspect all the different areas.
I rarely suggest that it is worth memorizing information, as repeated use and practice of concepts is a much better method to make important ideas take hold. However, on this occasion, it is worth remembering the names of the key Android Studio windows; this is so that you can easily follow along with where the action is when we are doing future tutorials. Of course, we have seen a few of these already (such as the editor and the Properties window), and if you can't remember them all, you can easily refer to this section later.
Tip

Tip of the day

Each time you start Android Studio, you will be presented with a "Tip of the day" message box. It is well worth reading these, as although some of the tips might not make sense at the moment, many of them contain really, valuable information that can either save time or enlighten us in some way.


Parts of the UI



In this next figure, you can see Android Studio open with the Hello Android app from the previous chapter. Although we are done with this project, it can serve us one more time here.
[image: Parts of the UI]
Let's take a quick look at the different areas that are labeled in the preceding screenshot, and then we can focus on the design views that Android Studio offers us:
	A: This is the menu bar. As with most applications, we can get to almost any option from here.
	B: This is the tool bar, from which you can access one of the many quick-launch icons. From here, some of the most commonly used options can be accessed with a single click.
	C: This is the navigation bar. It shows us the location of the file that is currently open in the editor window within our project and allows us to quickly navigate to a file or folder.
	D: These are the editor tabs. We can click on a tab to see its contents in the editor window. Note that there are more files in our project than are shown in the editor tabs. We can add a file to the editor tabs by double-clicking on them in the project explorer. Refer to H to see the files and folders.
	E: This is the editor and this is where we will spend the majority of our time. Note that although the previous screenshot shows a plain old code file in the editor, when we select a layout file to open, the editor window transforms itself into a mini design studio. And, it also performs some other context-sensitive transformations for other file types, as we will see throughout the rest of the book.


The console



The F window in the preceding screenshot is labeled Android. This is where we have been viewing the logcat output. Note, however, that on the top of this window, there are the following tabs:
	logcat: This is the place where errors, the Log output, and other useful information will appear.
	ADB logs: This is like a virtual console where we can get things done from the command line. There will be no need to do so in this book.
	Memory: Click on this tab when your app is running to see a pretty graph of your app's memory usage. We can use this tab to look for unexpected spikes in memory usage and try and make our apps more memory efficient.
	CPU: Click on this tab when your app is running to see a pretty graph of your app's CPU usage. We can use this tab to look for unexpected spikes in CPU usage and try and make our apps more efficient.


Including the four tabs we just discussed here, there are another four tabs below the window. If you click on one of the following tabs, the Android window changes the window name or divides the current window in two. Here is what you can do with the four tabs that are below the Android window:
	TODO: This shows the TODO comments spread throughout the project's code. This is really useful; try this out: type // TODO note to self anywhere in your code. Perhaps like this:// TODO: The flashing pig bug might be caused by the code below!

And no matter how many code files you have, you will see your note and be able to jump to the precise line in the code directly from your TODO window. Think of it as a code comment on steroids. Why not try it now?

	Android: This takes us back to the Android window and the four tabs we discussed previously.
	Terminal: You can use this to navigate your OS and do anything you can do from a console (DOS) window.
	Messages: As the name suggests, you will get system and error messages in this window.



More console features



At the part labeled 
G, in the corner of the preceding screenshot, we have two more tabs: Event log and Gradle console. Immediately below the two tabs is the status bar. When Android Studio is busy doing something for us, it will let us know here. So if things seem a bit unresponsive or you are not sure whether you actually clicked on the play icon, then check here first before clicking on it again.
Now let's look at the two tabs in detail:
	Event Log: Every time Android Studio completes a significant event, it is logged here. So if you can't remember the steps you have taken so far or whether a particular process has been completed successfully, you can check here.
	Gradle console: Gradle is a build system. Without us even realizing, Android Studio has been using Gradle to automate the process of turning the files in our project into an app that can be run on a device. This console allows you to give the Gradle tool a few commands and see it's response. We won't need to do this, however.


Tip
If you want to learn more about Gradle and go beyond the knowledge you need to complete this book, you can do so with this exploratory tutorial: http://www.vogella.com/tutorials/AndroidBuild/article.html




The project explorer



The part labeled as 
H is the project explorer. This is essentially a file browser. We will explore the file and folder structure of our project in the next section, but just know that you can navigate to a file in this window and double-click on it to open it and add a tab for it to the editor window.
Note that there are a number of tabs down the left-hand side of Android Studio that cause the project explorer window to be replaced. Here is a quick run down of what the main ones do, starting from the top:
	Project: Click on this tab to switch back to the project explorer we just discussed.
	Structure: Here, we can see the hierarchy of our project broken down into classes, methods, and other components. Then, we can simply click on a part of the hierarchy to be taken to the selected part of the code in the editor window.
	Build variants: Android Studio enables us to test multiple different versions—builds—of our app. This isn't something that we need to discuss in this book.
	Favorites: Through this, you can see all the places that you have visited the most, bookmark files, or the points in your code that you have been debugging.




Transforming the editor into a design studio



I declined to label all the possible tab options around the edge of the UI because there are so many of them and as we saw, sometimes exactly which tabs you can see depends upon the context and the view that is currently occupying the given window. We gave most of the tabs a mention in this quick tour when we talked about the window that is nearest to them.
One set of tabs that does require further coverage are the tabs that contain the open files (D). The reason for this is that the editor window (E) completely transforms itself depending upon what file type is open in it. We have already seen the editor window transform itself when we switch between our Java code and our layout file.
As a reminder, click on the my_layout.xml tab (D). Next, make sure that we have the main design view by clicking on the Design tab at the bottom-left corner of the editor window. Here is another labeled screenshot to make sure that we are referring to the right parts of the editor window when in the design view:
[image: Transforming the editor into a design studio]
We will spend most of our time, in the next few chapters, in the design view of the editor window. If the previous screenshot looks slightly different than your layout, then you can take the following steps to make your layout more design friendly:
	Make the editor window larger by making sure that the Android window is closed. Click on the Android tab if the window is open, and this will make it disappear.
	Make the project explorer window smaller by dragging the area between it and the editor to the left.
	Make the Palette area (E2) larger by dragging its right-hand side edge to the right.
	Tweak all the window sizes to suit your preferences.


You will note that all the windows we discussed right from A to H are still present/available, and it is just the editor window that has been radically transformed. Let's have a look at what the editor window has to offer by following the labels on the previous screenshot.
E1 – the Preview toolbar



This small, but useful, area of Android Studio is certainly worth talking about. I won't cover every button, but here are some of the highlights. If you want to see what your layout will look like on a particular phone or tablet, click on the virtual device drop-down list and select the device of your choice, as shown in the following screenshot:
[image: E1 – the Preview toolbar]
You can also click on the button pictured as follows to rotate the preview to landscape. Click on the button shown here to try this out:
[image: E1 – the Preview toolbar]
As you might expect, this will make our layouts look significantly different. We will start to see how we can handle this later in the chapter and throughout the book.
We can zoom in and out of our layout design with the buttons shown here:
[image: E1 – the Preview toolbar]
And the button shown next is the refresh button, which is just like the refresh button in a web browser. It forces the preview of our layout to be updated in case it doesn't happen automatically.
[image: E1 – the Preview toolbar]
We haven't covered every button or control, but we have seen enough to move on.

E2 – exploring the palette



Next, we have the 
Palette window. The palette contains dozens of different design elements that we can drag onto our layouts. These are divided into categories and are all covered in the following sections. The key categories for this chapter are widgets and layouts, so we will cover them more thoroughly than the rest. Take a look at this close-up shot of the palette:
[image: E2 – exploring the palette]
Let's go through some of the key sections of the palette and later, we will begin to actually use them:
	Layouts: Layouts are, as their name suggests, used to lay out all the other elements within them. What is key, however, and will become apparent as we progress, is how different layouts are more suited to different situations. In addition, we can use the same widgets on different types of layouts, and the XML code that will be generated for us will vary quite a lot. This will not be a problem for us because we will look at lots of examples, and as we will see later, we do not need to remember the different syntax for each layout type; we just need to be aware of the different situations suited to each layout type. Also, we will regularly use multiple layouts as part of the same design. That is, there will be layouts within layouts. Just think about putting storage containers of different shapes and sizes within bigger containers. It's the same concept. You will learn through practice about which containers are best for which contents in different situations.
	Widgets: Are the most commonly used elements on the palette. Typically, there will be multiple widgets contained within a layout. Widgets are the part of our layout that the user will most often see and interact with. We have already seen the Button and PlainTextView widgets.
	Text Fields: These are like PlainTextView from the Widgets category, but are very specific to the type of text that they are most suited to and are most often used when the user actually interacts with or changes the values that they hold. Take a look at the names of the elements in the Text Fields category and you will see that they all have names that allude to their likely use.
	Containers: Containers are like layouts with a specific purpose. For example, the Radio Group container will hold multiple Radio Button elements from the widget category. The ScrollView container will hold a whole bunch of other elements and enable the user to scroll through them. VideoView is a fast and easy way to allow the user to have a fully functional video player with little to no coding. We will see some of these containers in action later in the book.
	Date & Time: Ever wondered why the pop-up date or calendar selector looks so similar on so many apps? That's because they are using the Date and Time elements.
	Expert: These elements are fairly diverse from each other. We will see some of the elements from the expert category throughout the book. For example, in Chapter 28, Threads, Touches, Drawing, and a Simple Game, we will see SurfaceView in action when we take a whirlwind tour of how to make animated 2D games for Android.
	Custom: We can think of these as the building blocks of specialized layout elements. Fragment is probably the most powerful and versatile of all the layout elements, and we will spend the majority of latter part of this book taking advantage of it.


After that fast overview of the palette, let's move on to E3.

E3 – the layout preview



This is the layout preview where we will preview our masterpieces. Take a closer look at E1 to see how we can switch between landscape and portrait, refresh or zoom the preview, and change the virtual device. And here is a close-up view of E3, which shows the layout preview just after a new project is started:
[image: E3 – the layout preview]
As we will see when we take a look at the area labeled E6, we can view our layouts/designs visually or as code.

E4 – the Component Tree



This is the 
Component Tree. It can be a UI designer's life saver. As our layouts get more complicated with layout elements nested inside other layout elements and widgets all over the place, the XML code as a whole can become awkward to navigate. The Component Tree allows us to see the structure as well as the individual elements of our design. We can expand and collapse parts of it; jump to specific sections of the XML code; as well as drag, drop, and rearrange parts of our design with it.

E5 – the Properties window



This is the 
Properties window. We have already been here when we were editing the properties of our widgets back in Chapter 2, Java – First Contact. We have seen that we can edit properties in both the XML code and the Properties window. There is no right or wrong way to do this and, most likely, you will end up using both. Where the Properties window can be really helpful, when we are just starting to program for Android, is in two areas. One obvious one less so. The obvious advantage is that we don't have to mess around with all that nasty-looking XML code. The other advantage is that, even when we get comfortable with the XML code, it is going to be a long time before we remember the names of all the properties. The Properties window allows us to browse through all the available properties for the selected element. When we add a property, it will, of course, add the full line of XML, negating the need for us to remember what the property was called and the convoluted syntax needed to add it.

E6 – text and design view tabs



Here, we can see the tabs that are used to switch between the Text (XML) view and the Design view. These tabs are only visible when we are viewing a file that has these views available. For example, when we are viewing our Java code, these tabs will not be present.
Let's talk some more about the project folder and file structure now.


The project folder and file structure



Let's take a closer look at the files and folders that are part of our project. Open up the Hello Android app from earlier to follow along. Android is a fussy thing, and it likes all of the different resources (layout files, code, images, sounds, and so on) to go in the correct folders or it will complain and not compile or run correctly.
Android Studio, with the help of Gradle, keeps track of the resources in our project and can advise us when we are trying to use something that doesn't exist or if we've misspelled the name of an image or a sound file, for example. Almost instantly after adding a resource to the project, Android Studio will 'know' about it and make it available to us.
If you expand all of the folders in the project explorer, even from our simple project from Chapter 1, The First App, you will see a vast array of files and folders.
If the vastness and depth of some of the files and folders is a bit intimidating, then you will be pleased to learn that we will never need to look at or edit most of them. Most of them are managed by Android Studio. We will focus on the key folders and file types that we will be using as Android developers.
Expand the following folders (if they aren't already) by clicking on the little triangle to the left-hand side of each of them, once each on: app, src, main, java, res, main, and layout folder. You will see something close to this next figure. This figure is a close-up view of the folders we are most interested in. As usual, I have labeled the most useful parts, so we can refer to them and describe them.
[image: The project folder and file structure]
We can find almost every file and folder we will need in the app/src/main folder as indicated by (1).
Note that in the java folder (2), inside a subfolder with the same name as the package for this project (com.gamecodeschool.helloandroid), we can see our MyActivity.java (3) code file. Android Studio hides the file extension for .java files, but being inside the java folder should make it plain what we are dealing with. If we create two or more different packages in a project, then the subfolders with the names of the packages will appear in the java folder and, of course, will contain their .java files as we might expect.
The other major thing we will be constantly adding to and editing in our Android projects is resources. These are all contained within the res folder (4). As we saw in Chapter 1, The First App, the variety of resources our projects can use is wide. Let's see where some of them go.
The drawable folder (5) is where all the graphical assets go. If we design a fancy button, background, or icon, then this is the place for it. In addition to this, we will create subfolders within the res folder that contain scaled versions of our graphical resources. These subfolders are used by devices with varying screen densities and sizes and have names such as drawable-hdpi, drawable-mdpi, drawable-xhdpi, and drawable-xxhdpi.
These folders will contain equivalent graphical resources for devices with high (h), medium (m), extra high (xh), and extra extra high (xxh) dpi screens. This is optional because Android will scale any graphics where a version specific to the current screen type is not provided; however, this often results in a stretched or low-quality appearance.
Inside the layout folder, we can find our my_layout.xml (6) file, which, of course, contains the layout from our project. We can have more than one layout in a project and when we create them, they will appear in this folder. As an example, we might have a project with home_layout.xml, settings_layout.xml, and main_layout.xml. In addition to this, just like with the drawable folders, we can have subfolders within res for the layouts of devices with different dpi screens. The names are fairly predictable, but for the sake of clarity, they would be layout-hdpi, layout-mdpi, and so on.
We can also add folders that handle different orientations such as layout-landscape and layout-portait.
Furthermore, we can add folders that handle the screen size as opposed to density, such as layout-large, layout-xlarge, and more.
Tip

Folders galore

All this talk of folders might be making your brain ache. The first thing to note is that, as we already mentioned with the drawable folder, the extra folders are always optional. You can easily build an app with only one set of graphics and layout files. In fact, the techniques we learn in the latter part of this book reduce the need for dozens of different folders in the res folder. However, being aware of devices of different sizes/dpi's, testing on the related emulators, and catering for them when necessary will make your app truly versatile with a consistent appearance. Now for the bad news; there are even more screen qualifiers than these main qualifiers that we mentioned here. If you want to take a look, you can do so at http://developer.android.com/guide/practices/screens_support.html. We will make some use of these different folders throughout the book and deal with them in a step-by-step manner when we do.


Moving on to number 7 on our folder structure diagram, we have the values folder. This contains the strings.xml file. Note that the name of our app is not mentioned anywhere in our Java code. The reason for this is that although you can hardcode text into your Java code or a layout file, it is much better to use string resources in the strings.xml file. Here is why. String resources are the indexed text (words and phrases) that the user sees in our app (such as Hello world!) contained in the strings.xml file.
Let's say you have a settings screen and on at that settings screen layout, you hardcode the words Settings, Volume, and Theme. No problem so far. Now consider that your app might have multiple different screens and each of them has a button that the user can click on to go to the Settings screen. That's OK, just hardcode the text in the buttons as well. Now imagine that the lead designer decides that the Settings screen should be called Options and not Settings, and the app is also going to be released in the German market, which will require all the strings changed to German, of course. Now consider that your app has more than just a settings screen; perhaps, it has pop-up tips on how to use your app. Even something as apparently straightforward as the app's title might not only be different when translated to other languages but might even be different, perhaps for cultural reasons in some countries.
By using string resources, we can manage this problem simply. Take a look at the strings.xml file in the values folder by double-clicking on it. Here are the contents for your convenience. Note that I have highlighted one line of code in the following snippet:
<resources>
    <string name="app_name">Hello Android</string>
    <string name="hello_world">Hello world!</string>
    <string name="action_settings">Settings</string>
</resources>

Now look at this next figure that shows a line of code on TextView in the my_layout.xml file from the Hello Android project:
[image: The project folder and file structure]
In the previous figure, I was hovering the mouse cursor over the phrase "Hello world!". Note that the code reads text="Hello world!", but the pop up shows that actually the phrase is not contained directly in the TextView tag itself, but is being referenced in the strings.xml file via the @string/hello_world identifier.
So, string resources allow us to define the text that appears in our app and then refer to its index in the strings.xml file. This makes problems such as words and phrases that appear multiple times or translating to new languages more manageable.
Doing things this way does seem longwinded for one simple phrase, but when we consider the previous scenario of the settings screen, then the advantages are plain. Throughout this book, we will hardcode and use string resources depending on which seems most appropriate for the situation. Generally, when implementing a complete project, we will do things properly, and when we are making a simple app just to learn a concept, we will cheat and hardcode our Strings.
Tip

All is not as it seems

If you use your operating system's file browser and browse to the project folder, then you will see that things are quite different than how they appear in the project explorer. There are many more subfolders than the project explorer reveals. The project explorer not only gives you access to all the files and folders you need, it also simplifies their location and un-buries them a little. The real file and folder structure is required by Android, so we mustn't try and change it. So performing all the editing, moving, and adding directly through Android Studio is a good idea.


It is not necessary to memorize everything we have said about files and folders. Each time we need to do something with a folder or file, I will be really specific about what to do. It is just helpful to have an overview of the structure that Android needs to work properly. Just think of Android as a fussy (but loving) flatmate who absolutely must have a place for everything and everything in its place.



FAQ



	How can I possibly keep track of where all the different files and folders go?It is true that Android is a filesystem control freak and we need to make sure that every file is named and placed carefully. However, you don't need to remember the details because we will discuss exactly where to put things as we proceed.

	String resources seem like they are going to be a bit of a burden, are they?The right way to add text to our app is using String resources. Throughout the book, when we are just looking at examples, we will not usually bother with String resources, but when we implement the main projects throughout this book, we will use String resources as they were intended. So we will avoid the overhead most of the time and use them when they are of genuine time-saving/practical benefit.




Summary



Now that we know the names and locations of all the key parts of Android Studio, we can make fast progress.
In the next chapter, we are going to start looking in more depth at the UI designer and see how we can control the positioning and appearance of our design at the same time by becoming more familiar with the XML layout code and the UI designer. Let's get on with some UI design.

Chapter 4. Designing Layouts



In this chapter we will learn some UI basics, such as how we control the size and position of the widgets in our layouts. We will further come to understand the slightly scary XML code and see new ways we can avoid having to edit the code directly by using the UI designer, by covering the following:
	Looking at the code structure underlying a UI design/layout
	Learning how to position widgets precisely
	Building three really simple UI designs from scratch


Exploring Android UI design



We will see with Android UI design that so much of what we learn is context sensitive. The way that a given widget's x property will influence its appearance might depend on a widget's y property. It probably isn't possible to learn this verbatim. It is most likely best to expect to gradually get better and faster results with practice.
For example, if you play with the designer by dragging and dropping widgets onto the design, the XML code that is generated will vary quite extensively depending upon which layout type you are using. This is because different layout types use different means to determine the position of their children. We will see this, perhaps most distinctly, when we look at RelativeLayout later in the chapter.
This information might initially seem like a problem, or a bad idea, and it certainly is a little awkward at first. What we will grow to learn, however, is that this apparent abundance of layout options and their individual quirks are actually a good thing because they give us almost unlimited design potential. There are very few layouts you can imagine that are not possible to achieve.
This unlimited potential comes with a bit of complexity however. So, rather than a few step-by-step examples that lack explanation, I thought a three-pronged approach would be worthwhile. A bit of theory, a bit of experimenting, and finally some practical examples. This chapter deals with theory and experimenting, and in the next chapter, we'll deal with the practical examples.


Structure of a UI design



When we create a new project, Android Studio creates a new layout for us. As we have seen, this autogenerated layout is very simple and contains a single TextView widget. The TextView widget is unsurprisingly the standard way of displaying text. On the palette it is labeled as Plain TextView but in XML code it just says TextView. I will refer to it in the way that seems most appropriate for the current context.
Tip
It will become apparent as we progress, but it is worth making clear at this point that all our layouts will be designed in XML, not Java. In later chapters, you will learn more Java and then we will see how we write Java code to manipulate these layouts.


What we haven't looked at quite as closely is that the generated activity_main.xml file also contains a layout. Layouts come in a few different types and the one that is provided with our auto-generated layout is called RelativeLayout. Here is the XML that makes this layout:
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
  xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent"
  android:layout_height="match_parent" android:paddingLeft="@dimen/activity_horizontal_margin"
  android:paddingRight="@dimen/activity_horizontal_margin"
  android:paddingTop="@dimen/activity_vertical_margin"
  android:paddingBottom="@dimen/activity_vertical_margin" tools:context=".LayoutExperiments">
</RelativeLayout>


Anything in between the closing > that defines the properties of the layout itself and the </RelativeLayout> is a child (like our solitary TextView) of the layout. That child will be influenced by the properties of its parent, and also must use properties appropriate to its parent. For example, when we placed a button as a child of the RelativeLayout in Chapter 2, Java – First Contact, it used the following syntax to position itself immediately below the TextView that has an ID of textView:
android:layout_below="@+id/textView"

Depending upon the type of layout a child is contained within, it will need to use appropriate syntax to influence its appearance/position. The only way to learn all the different intricacies of the different layout types, and how they affect their child widgets, is to start using them.
Tip
As we add, edit, and delete widgets and views in this section, it is not important to make your project the same as mine. The purpose of this section is not to achieve a meaningful end result, only to explore as many of the widgets, layouts, and their properties as we can in as few pages as possible. Do try everything. Don't worry about making it the same as the pictures or following the instructions to the letter. If I add a small margin or other property to a widget, feel free to add an enormous one if you want to give it a go. If you want to see exactly what I created then the project files are in the Chapter 4 folder in the download bundle.


First we will explore the straightforward widgets and their properties, then the layouts, and finally we will use them meaningfully together in a series of mini layout projects.
Configuring and using widgets



Widgets are all the UI elements on the palette under the heading 
Widgets. First let's have a look at some of the properties of a widget. Note that some widgets have properties unique to themselves, but there are a lot of properties that all the widgets share, and they are useful to take a look at. Let's learn about some of the ways we can configure and use widgets before we use them for real.
Widget properties



As we have already seen, widgets have properties that we can either set in XML or through the Properties window.
Setting the size



A widget's size can depend on a number of properties and the context in which they are used. Probably the most straightforward is by using actual units of size. We briefly saw this in the last chapter but we didn't look into it in any depth.
Sizing using dp



As we know, there are thousands of different Android devices. In order to try and have a system of measurement that works across different devices, Android uses density independent pixels or dp as a unit of measurement. The way this works is by first calculating the density of the pixels on the device an app is running on.
Tip
We can calculate density by dividing the horizontal resolution by the horizontal size, in inches, of the screen. This is all done on-the-fly, on the device on which our app is running.


All we have to do is use dp in conjunction with a number when setting the size of the various properties of our widgets. Using density independent measurements we can design layouts that scale to create a uniform appearance on as many different screens as possible.
So, problem solved then? We just use dp everywhere and our layouts will work everywhere? Unfortunately, density independence is only part of the solution. We will see more of how we can make our apps look great on a range of different screens in this chapter and throughout the rest of the book.
As an example we can affect the height and width of a widget directly, by adding the following code to its properties:
...
android:height="50dp"
android:width="150dp"
...

Alternatively we can use the properties window and add them through the comfort of the appropriate edit boxes as shown next. Which option you use will depend on your personal preference but sometimes one way will feel more appropriate than another in a given situation. Either way is correct and as we go through the book making mini-apps, I will usually point out if one way is better than another.
[image: Sizing using dp]
[image: Sizing using dp]
Or we can use the same dp units to set other properties such as margin and padding. We will look at margin and padding in a minute.

Sizing fonts using sp



Another device dependent unit of measurement, used for sizing Android fonts is scalable pixels or sp. The sp unit of measurement is used for fonts and is pixel density dependent in the exact same way that dp is. The extra calculation that an Android device will take into account when deciding how big your font will be, based on the value of sp you use, is the user's own font size settings. So, if you test your app on devices and emulators with normal size fonts, then a user who has a sight impairment (or just likes big fonts) and has the font setting on large, will see something different to what you saw during testing.
If you want to try playing with your Android device's font size settings, you can do so by selecting Settings | Display | Font size, as shown:
[image: Sizing fonts using sp]
As we can see in the previous image there are quite a number of settings and if you try it on Huge the difference is, well, huge!
We can set the size of fonts using sp in any widget that contains text. This includes Button, TextView, and all the UI elements under the Text Fields category in the palette, as well as some others. We do so by setting the textSize property like so:
android:textSize="50sp"

As usual we can also use the properties window to achieve the same thing.

Determining size with wrap or match



We can also determine how the size of widgets and many other UI elements behave in relation to the containing/parent element. We can do so by setting the layoutWidth and layoutHeight properties to either wrap_content or match_parent.
For example, if we set the properties of a lone button on a layout to the following:
...
android:layout_width="match_parent"
android:layout_height="match_parent"
....

Then the button will expand in both height and width to match the parent. We can see that the button in the next screenshot fills the entire screen:
[image: Determining size with wrap or match]
More common for a button is wrap_content, as shown next:
....
android:layout_width="wrap_content"
android:layout_height="wrap_content"
....

This causes the button to be as big as it needs to be, to wrap its content (width and height in dp and text in sp).


Using padding and margin



If you have ever done any web design, then you will be very familiar with the next two properties. Padding is the space from the edge of the widget to the start of the content in the widget. Margin is the space outside of the widget that is left between other widgets—including the margin of other widgets, should they have any. Here is a visual representation:
[image: Using padding and margin]
We can set padding and margin in a straightforward way, equally for all sides, like this:
...
android:layout_margin="43dp"
android:padding="10dp"
...

Look at the slight difference in the naming convention for the margin and the padding. The padding is just called padding but the margin is referred to as layout_margin. This reflects the fact that padding only affects the widget itself but margin can affect other widgets in the layout.
Or we can specify different top, bottom, left, and right margins and padding, like this:
android:layout_marginTop="43dp"
android:layout_marginBottom="43dp"
android:paddingLeft="5dp"
android:paddingRight="5dp"

Specifying margin and padding values for a widget is optional and a value of zero will be assumed if nothing is specified. We can also choose to specify some of the different side's margin and padding but not others, as in the previous example.
It is probably becoming obvious that the way we design our layouts is extremely flexible, but also that it is going to take some practice to achieve precise results with this many options. We can even specify negative margin values to create overlapping widgets.
Let's look at a few more properties and then we will go ahead and play around with a few widgets for real.

Using the layout_weight property



Weight refers to the relative amount compared to other UI elements. So, for layout_weight to be useful, we need to assign a value to the layout_weight property on two or more elements. We can then assign portions that add up to 100% in total. This is especially useful for dividing up screen space between parts of the UI where we want the relative space they occupy to remain the same regardless of screen size. Using layout_weight in conjunction with sp and dp units can make for a really simple and flexible layout. For example, take a look at this code:
<Button
    android:layout_width="match_parent"
    android:layout_height="0dp"
    android:layout_weight=".1"
    android:text="one tenth" />

<Button
    android:layout_width="match_parent"
    android:layout_height="0dp"
    android:layout_weight=".2"
    android:text="two tenths" />

<Button
    android:layout_width="match_parent"
    android:layout_height="0dp"
    android:layout_weight=".3"
    android:text="three tenths" />

<Button
    android:layout_width="match_parent"
    android:layout_height="0dp"
    android:layout_weight=".4"
    android:text="four tenths" />

Here is what this code will do:
[image: Using the layout_weight property]
Notice that all the layout_height properties are set to 0dp. Effectively the layout_weight is replacing the layout_height property. The context in which we use layout_weight is important (or it won't work) and we will see this in a real project soon. Also note that we don't have to use fractions of 1, we can use whole numbers, percentages, and any other number, and as long as they are relative to each other they will probably achieve the effect you are after. Note that layout_weight only works in certain contexts and we will get to see where when we build some layouts.

Using gravity




Gravity can be our friend and can be used in so many ways in our layouts. It helps us affect the position of a widget by moving it in a given direction; like it was being acted upon by gravity. The best way to see what gravity can do is to take a look at some example code and pictures.
Setting the gravity property on a button (or other widget) to left|center_vertical like this:
android:gravity="left|center_vertical"

Will have an effect that looks like this:
[image: Using gravity]
Notice that the contents of the widget (in this case the button's text) are indeed aligned left and centrally vertical.
In addition, a widget can influence its own position within a layout element with the layout_gravity element, like this:
android:layout_gravity="left"

This would set the widget within its layout, probably as expected, like this:
[image: Using gravity]
The previous code allows different widgets within the same layout to be effected as if the layout has multiple, different gravities.
The contents of all the widgets in a layout can be affected by the gravity property of their parent layout by using the same code as a widget:
android:gravity="left"

Let's mention a few more properties and then we can go about using some of them.

More properties



There are in fact many more properties than those we have discussed. Some we won't need in this book and some are quite obscure and you might never need them in your entire Android career. But others are quite commonly used such as: background, textColor, alignment, typeface, visibility, and shadowColor; but these are best explored with a practical experiment. So let's do that now.


Experimenting with widgets



If you are unsure on any of the following steps then refer back to 
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Download

Before installing Android Studio or the standalone SDK tools, you must agree to the following terms and conditions.

Terms and Conditions

“This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit referred to in this License Agreement as the "SDK' and specifically
including the Android system files, packaged APIs, and Google APIs add-ons)islicensed to you subject 1o the terms
of this License Agreement. This License Agreement forms a legally binding contract between you and Google in
relation to your use of the SDK.

1.2 "Android" means thy
Project, which i

(Groid software stack for devices, as made available under the Android Open Source
Gted at the following URL: http://source.android.comy/, as updated from time to time.

Jhave read and agree with the above terms and conditions

DOWNLOAD ANDROID STUDIO FOR WINDOWS
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(6]

Goverride
f— '+ @public boolean onCreateOptionsMenu (Menu menu) (...}

Goverride
L+ @public boolean onoprionsItenSelected (Menulten item) {...}

'@
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New Project

Configure your new project

Application name: | My Application

Company Domain: | john.example.com

Packagename:  com.examplejohn.myapplication

Project location: | C:A\Users\John\AndroidStudioProjects\MyApplication
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gh\dwd Studio Setup

Configuration Settings.
Emuator Setup

Ve have detected that your system can run the Android emuiator i an accelerated
performance mode.

Please set the maximum amount of RAM avaiable for the Inel Hardware Accelrated
Manager (HAXM) to use for al x86 emuator nstances

You can change these settings at any time. Please refer to the Intel HAYH Documentation
for more information,

© Recommended: 268
Custom: 2 E3
=This value must be between 512 M5 and 5 G5

Note: Setting aside a arge memory reservation may cause other programs to run sowy
‘when using the x86 Android emulator with HAXM.
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module ) [1src ) (€ HeloWorld
& Heloworid java

©inport javax.swing.*:
Oimport Java.awt.;

public class AelloWorld {
©  public KelloWorld() {
° JFzame frame = new JFrame ("Hello wor
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Lebel. 3ecFont (new Font ("Serif", Font
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Java SE Development Kit 8u51

You miust acept the Oracle Binary Code License Agreement for Java SE to download this.

Occept License Agreement ® Decline License Agreement

software.
Product / File Description File Size
Linux x86 146.9 MB
Linux x86 166.95 MB
Linux x84 145.19 MB
Linux x84 165.25 MB
Mac OS X x64 222.09 MB
Solaris SPARC 64-bit (SVR4 package) 139.36 MB
Solaris SPARC 64-bit 98.8 MB
Solaris x64 (SVR4 package) 139.79 MB
Solaris x84 96.45 MB
Windows x86 176.02 MB

Windows x64 180.51 MB

Download
jdk-8u51-linux-i586.rpm
jdk-8u1-linux-1586.tar.gz
jdk-BuS1-linux-x64.rpm
Jdk-8u51-linux-x64 tar gz
jdk-8u51-macosx-x64.dmg
Jdk-8u51-solaris-sparcva tar.Z
Jdk-8u51-solaris-sparcvs.tar.gz
jdk-8u1-solaris-x64.tar.Z
Jdk-8u51-solaris-x64.tar.gz
Jdk-8u51-windows-i586.exe
jdk-8u51-windows-x64.exe
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layout_height="match_parent” android:paddingleft="16p"
:paddingRight="16dp"
paddingTop="16dp"
:paddingBotton="16dp" tools:

ontext=".MyActivity">

<TextView android:text="Hello world!" android:layout width=
android:layout_height="vrap_content”
android:id="e+1d/textView” />

<Button
android:layout_width="wrap_content”
anaroid:layout_height="vrap_content"

text="Tew Button®

android: 1d="g+1d/button"

android:layout_below="g+1d/textView"

android: layout_centerorizontal="true"

android:layout_marginTop="43dp"

anaroid;onClick="topClick" /3,

android:

</RelativeLayout>
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Configuration Settings.
Instal Locations

Ancroid Studio Installation Location

The locaton specified must have at east S0V of free space.
Click Browse to customize:

D:\android Studo

‘Ancroid SDK Instalation Location

The locaton specified must have at east 3.268 of free space.
Click Browse o customize:

Do
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Android
Studio

Welcome to Android Studio Setup

Setup wil guide you through the nstalaton of Android
Studo,

Itis recommended that you dose al other appications
before starting Setup. Tris il make it possbie o update
relevant system fles without having to reboot your
computer.

Clck Next to continue.

o] o)
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Completing Android Studio Setup

‘Ancraid Studio has been instalied on your computer.

Clck Finish to dose Setup.

[FIstart Android Studo
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Layout Name: my_layout

Title: My App.

Menu Resource Name: | my_menu
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Choose which features of Andraid Studio you want to nsal.

Check the components you want o install and ncheck the components you don't want to

instal, Clck Next to continue.

Select components to nstal: [Ancroid Studo)
Ancroid SDK

‘Ancroid Virtual Device
Performance (Intel @ HAX|

Space required: 3.568
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Postion your mouse.
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Recent Projects Quick Start

Start a new Android Studio project

Open an edsting Android Studio project

No Project Open Vet

Import an Android code sample

Check out project from Version Control

Import project (Eclipse ADT, Gradle, etc.)

Configure

Docs and How-Tos

ncroid Stucio 122 Buid 1811580579, Check for updtes now.
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Configuration Settings.
Instal Locations

Ancroid Studio Installation Location

The locaton specified must have at east S0V of free space.
Click Browse to customize:

Corogram Fies Vandroid\Android Studio

‘Ancroid SDK Instalation Location

The locaton specified must have at east 3.268 of free space.
Click Browse o customize:

Ci\Users\John|AppData\LocallAndroidisdk
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[ J 3

You can mport your settings from a previous version of Studio.

R T part iy Setings from 3 custom ocaton

Specify confi folder or installation home of the previous version of Studo

@ Ido not have a previous version of Studio o I do not want to import my settings

oK
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Java Setup - Desti

Destination Folder

Click "Change" to install Java to a different folder.

nstal o

C\Program Files\Javajre1 8.0_51\
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Create New Project

A Target Android Devices

Select the form factors your app will run on

Different platforms require separate SDKs

Phone and Tablet

Minimum SDK

Ow

Minimum SDK

O wear

Minimum SDK

Minimum SDK

APLLS: Android 4.0.3 (IceCreamSandwich)

Lower APl levels target more devices, but have fewer features available. By targeting API15 and later, your app will
fun on approximately 90.4% of the devices that are active on the Google Play Store, Hel

API21: Android 50 (Lollipop)

API21: Android 50 (Lollipop)

Brevious
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A ustomize the Activity

Creates a new blank activity with an action bar.

Aty Name: Vainactit]

Layout Name: activity_main

Title: MainActivty

Menu Resource Name: | menu_main

Blank Activity

The name of the activity class to create:
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E By
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Allow Java(TM) Platform SE binary to commuricate on these networks:
rivate networks, such as my home or work network

[FIPublc networks, such as those in sirorts and coffee shops (notrecommended
because these networks often have lite o no seaity)
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