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Preface



Are you trying to start a career in programming, but haven't found the right way in? Do you have a great idea for an app, but don't know how to make it a reality? Or maybe you're just frustrated that to learn Android, you must know Java. If so, then this book is for you.
This new and expanded second edition of Android Programming for Beginners will be your companion to create Android Pie applications from scratch. We will introduce you to all the fundamental concepts of programming in an Android context, from the basics of Java to working with the Android API. All examples use the up-to-date API classes and are created from within Android Studio, the official Android development environment that helps supercharge your application development process.
After this crash-course, we'll dive deeper into Android programming and you'll learn how to create applications with a professional-standard UI through fragments and store your user's data with SQLite. In addition, you'll see how to make your apps multilingual, draw to the screen with a finger, and work with graphics, sound, and animations too.
By the end of this book, you'll be ready to start building your own custom applications in Android and Java.
Who this book is for



This book is for you if you are completely new to Java, Android, or programming, and want to make Android applications. This book will also act as a refresher for those of you who already have experience of using Java on Android to enable you advance your knowledge and make rapid progress through the early projects.


What this book covers




Chapter 1, Beginning Android and Java, Welcome to Android Programming for Beginners, Second Edition: In this first chapter, we won't waste any time in getting started developing Android apps. We will look at what is so great about Android, what exactly Android and Java are, how they work and complement each other, and what that means to us as future developers. Moving quickly on, we will set up the required software so that we can build and deploy a simple first app.

Chapter 2, First Contact – Java, XML, and the UI Designer: By this stage, we have a working Android development environment and we have built and deployed our first app. It is obvious, however, that auto-generated code by Android Studio is not going to make the next top selling app on Google Play. We need to explore this auto-generated code so that we can begin to understand Android and then learn how to build on this useful template

Chapter 3, Exploring Android Studio and the Project Structure: In this chapter, we will create and run two more Android projects. The purpose of these exercises is to explore more deeply Android Studio and the structure of Android projects. 
When we build our apps ready for deployment, the code and the resource files need to be packed away in the APK file just so. Therefore, all the layout files and other resources that we will soon discover need to be in the correct structures.
Fortunately, Android Studio handles this for us when we create a project from a template. However, we still need to know how to find and amend these files, how to add our own, and sometimes remove the files created by Android Studio, and how the resource files are interlinked, sometimes with each other, and sometimes with the Java code (auto-generated and our own).
Along with understanding the composition of our projects, it will also be beneficial to make sure we get the most from the emulator. 

Chapter 4, Getting Started with Layouts and Material Design: We have already seen the Android Studio UI designer, as well as a little bit of Java, in action. In this hands-on chapter, we will build three more layouts—still quite simple, yet a step up from what we have done so far. 
Before we get to the hands-on part, we will have a quick introduction to the concept of Material Design.
We will see another type of layout called LinearLayout, and step through it, using it to create a usable UI. We will then take things a step further, using ConstraintLayout, both with understanding constraints, and with designing more complex and precise UI designs. Finally, we will meet the TableLayout, for laying out data in an easily readable table.
We will also write some Java code to switch between our different layouts within a single app/project. This is the first major app that links together multiple topics into one neat parcel.

Chapter 5, Beautiful Layouts with CardView and ScrollView: This is the final chapter on layouts before we spend some time focusing on Java and object-oriented programming. We will formalize our learning on some of the different attributes we have already met, and we will also introduce two more cool layouts: ScrollView and CardView. To conclude this chapter, we will run the CardView project on a tablet emulator.

Chapter 6, The Android Lifecycle: In this chapter, we will get familiar with the lifecycle of an Android app. At first, this might sound a bit strange, that a computer program has a lifecycle, but it will soon make sense. 
The lifecycle is the way that all Android apps interact with the Android OS. Just as the lifecycle of humans interacts with the world around them, we have no choice but to interact with it, and must be prepared to handle different events without notice if we want our apps to survive. 
We will see the phases of the lifecycle that an app goes through, from creation to destruction, and how this helps us know where to put out Java code, depending on what we are trying to achieve. 

Chapter 7, Java Variables, Operators, and Expressions: In this chapter and the one that follows it, we are going to learn and practice the core fundamentals of Java; the code that goes into the classes and the methods that we create, along with the data that the code acts upon. In this chapter, we will focus on the data.
We will also quickly recap on what we learned in the earlier chapters about Java and then immediately dive into learning how to write our very own Java code. The principles we are about to learn are not limited to Java, but are also applicable to other programming languages as well. 
By the end of the chapter, you will be comfortable writing Java code that creates and uses data within Android.

Chapter 8, Java Decisions and Loops: We have just learned about variables and we know how we can change the values that they hold with expressions, but how can we take a course of action dependent upon the value of a variable?
We can certainly add the number of new messages to the number of previously unread messages, but how might we, for example, trigger an action within our app when the user has read all their messages? 
The first problem is that we need a way to test the value of a variable and then respond when that value falls within a range of values or is a specific value.
Another problem that is common to all sorts of programming is that we need sections of our code to be executed a certain number of times (more than once or sometimes not at all), depending on the value of variables.
To solve the first problem, we will look at making decisions in Java with if, else, and switch. To solve the latter, we will look at loops in Java with while, do – while, for, and break.

Chapter 9, Java Methods: As we are starting to get comfortable with Java programming, in this chapter, we will take a closer look at methods, because although we know that you can call them to make them execute their code, there is more to them than we have discussed so far. 

Chapter 10, Object-Oriented Programming: In this chapter, we will discover that in Java, classes are fundamental to just about everything. We will begin to understand why the software engineers at Sun Microsystems back in the early 1990s made Java the way they did. 
We have already talked about reusing other people's code, specifically the Android API, but in this chapter, we will really get to grips with how this works and learn about object-oriented programming and how to use it.

Chapter 11, More Object-Oriented Programming: This chapter is the second part of our whirlwind tour (theoretical and practical) into OOP. We have already briefly discussed the concepts of encapsulation, inheritance, and polymorphism, but in this chapter, we will get to see them in action in some demo apps. While the working examples will show these concepts in their simplest forms, it will still be a significant stepping stone toward taking control of our XML layouts via our Java code.

Chapter 12, The Stack, the Heap and the Garbage Collector: By the end of this chapter, the missing link between Java and our XML layouts will be fully revealed, leaving us with the power to add all kinds of widgets to our apps, as we have done before, but this time we will be able to control them through our Java code.
In this chapter, we will get to take control of some fairly simple UI elements, such as Button and TextView, and, in the next chapter, we will take things further and manipulate a whole range of UI elements.
To enable us to understand what is happening, we need to find out a bit more about the memory in an Android device and two areas of it—the Stack and the Heap.

Chapter 13, Anonymous Classes – Bringing Android Widgets to Life: This chapter could have been called "Even More OOP", as anonymous classes are very much still part of that subject, but, as we will see, anonymous classes offer us so much flexibility, especially when it comes to interacting with the UI, that I thought they deserved a chapter title dedicated to them and one of their key uses in Android.
Now that we have a good overview of both the layout and coding of an Android app, as well as our newly acquired insight into object-oriented programming and how we can manipulate the UI from our Java code, we are ready to experiment with more widgets from the palette alongside anonymous classes.
OOP is a tricky thing at times, and anonymous classes are known to sometimes be a bit awkward for beginners, but, by gradually learning these new concepts and then practicing them repeatedly, over time they will become our friend.
In this chapter, we will diversify a lot by going back to the Android Studio palette and looking around at half a dozen widgets that we have either not seen at all or have not used fully yet.
Once we have done so, we will put them all into a layout and practice manipulating them with Java code.

Chapter 14, Android Dialog 
Windows: In this chapter, we will see how to present the user with a pop-up dialog window. We can then put all that we know into the first phase of our first major app, Note to self. We will also then learn about new Android and Java features in this chapter and the four following (up to chapter 18), and then use our newly acquired knowledge to enhance the Note to self app each time. 
In each chapter, we will also build a selection of smaller apps that are separate from this main app. 

Chapter 15, Arrays, ArrayList, Map and Random Numbers, In this chapter, we will learn about Java arrays, which allow us to manipulate a potentially huge amount of data in an organized and efficient manner. We will also use a close Java relation to arrays, the ArrayList, and see the differences between them.
Once we are comfortable handling substantial amounts of data, we will see what the Android API has in order to help us easily connect our new-found data handling skills to the user interface without breaking a sweat.

Chapter 16, Adapters and Recyclers: In this brief chapter, we will achieve much. We will first go through the theory of adapters and lists. How we can extend RecyclerAdapter in Java code and add a RecyclerView, which acts as a list to our UI, and then, through the apparent magic of the Android API, bind them together so that the RecyclerView displays the contents of the RecyclerAdapter and allows the user to scroll through the contents. You have probably guessed that we will be using this technique to display our list of notes in the Note to Self app.

Chapter 17, Data Persistence and Sharing: In this chapter, we will look at a couple of different ways to save data to the Android device's permanent storage. Also, for the first time we will add a second Activity to our app. It often makes sense when implementing a separate "screen", like a settings screen in our app, to do so in a new Activity. We could go to the trouble of hiding the original UI and then showing the new UI, but this would quickly lead to confusing and error-prone code. So, we will see how to add an Activity and navigate the user between them.

Chapter 18, Localization: This chapter is quick and simple, but what we will learn to do here can make your app accessible to millions of more potential users. We will see how to add additional languages. We will see how adding text the correct way via String resources benefits us when it comes to adding multiple languages.

Chapter 19, Animations and Interpolations: Here we will see how we can use the Animation class to make our UI a little less static and a bit more interesting. As we have come to expect, the Android API will allow us to do some quite advanced things with relatively straightforward code, and the Animation class is no different,

Chapter 20, Drawing Graphics: This entire chapter will be about the Android Canvas class and a number of related classes, such as Paint, Color, and Bitmap. These classes combined bring great power when it comes to drawing to the screen. Sometimes, the default UI provided by the Android API isn't what we need. If we want to make a drawing app, draw graphs, or perhaps a game, we need to take control of every pixel that the Android device has to offer. 

Chapter 21, Threads, and Starting the Live Drawing App: In this chapter, we will get started on our next app. This app will be a kid's style drawing app where the user can draw on the screen with their finger. This drawing app will be slightly different, however. The lines that the user draws will be comprised of particle systems that explode into thousands of pieces. We will call the project Live Drawing.

Chapter 22, Particle Systems and Handling Screen Touches: We already have our real-time system that we implemented in the previous chapter using a thread. In this chapter, we will create the entities that will exist and evolve in this real-time system as if they have a mind of their own and form the appearance of the drawings that the user can achieve.
We will also see how the user draws these entities by learning how to respond to interaction with the screen. This is different to interacting with a widget in a UI layout.

Chapter 23, Supporting Different Versions of Android, Sound Effects, and Spinner Widget: In this chapter, we will learn about how we can detect and handle different versions of Android. We will then be able to study the SoundPool class and the different ways we use it, depending on the Android version the app is running on. At this point, we can then put everything we have learned into producing cool sound demo app that will also introduce us to a new UI widget; the Spinner.

Chapter 24, Design Patterns, Multiple Layouts, and Fragments: We have come a long way since the start when we were just setting up Android Studio. Back then, we went through everything step by step, but, as we have proceeded, we have tried to show not just how to add x to y, or feature a to app b, but to enable you to use what you have learned in your own ways to bring your own ideas to life.
This chapter is more about your future apps than anything in the book so far. We will look at a few aspects of Java and Android that you can use as a framework or template for making ever more exciting and complex apps at the same time as keeping the code manageable. Furthermore, I will suggest areas of further study which there is simply not enough room to even scratch the surface of in this book.

Chapter 25, Advanced UI with Paging and Swiping: Paging is the act of moving from page to page and, on Android, we do this by swiping a finger across the screen. The current page transitions in a direction and speed to match the finger movement. It is a useful and practical way to navigate around an app, but perhaps even more than this, it is an extremely satisfying visual effect for the user. Also, as with RecyclerView, we can selectively load just the data required for the current page and perhaps the data for the previous and following pages.
The Android API, as you would have come to expect, has some solutions for achieving paging in a quite simple manner.

Chapter 26, Advanced UI with Navigation Drawer and Fragment: In this chapter, we will see what is (arguably) the most advanced UI on. The NavigationView, or navigation drawer because of the way it slides out its contents, can be created simply by choosing it as a template when you create a new project. We will do just that and then we will examine the auto-generated code and learn how to interact with it. Then, we will use all we know about Fragment to populate each of the "drawers" with different behaviors and views. Then, in the next chapter, we will learn about databases to add some new functionality to each Fragment.

Chapter 27, Android Databases: If we are going to make apps that offer our users significant features, then almost certainly we are going to need a way to manage, store, and filter significant amounts of data.
It is possible to store efficiently very large amounts of data with JSON, but when we need to use that data selectively, rather than simply restricting ourselves to the options of "save everything" and "load everything", we need to think about which other options are available.
A good computer science course would probably teach the algorithms necessary to handle sorting and filtering our data, but the effort involved would be quite extensive, and what are the chances of us coming up with a solution that is as good as the people who provide us with the Android API?
As is so often the case, it makes sense to use the solutions provided in the Android API. As we have seen, JSON and SharedPreferences classes have their place but, at some point, we need to move on to using real databases for real-world solutions. Android uses the SQLite database management system and, as you would expect, there is an API to make it as easy as possible.

Chapter 28, Coding a Snake Game Using 
Everything We Have Learned So Far: In this bonus and final project, we will use a bit of everything we have leaned throughout the book: interfaces, creating classes, graphics, sound, threads, screen touches, and more.
The history of the Snake game goes back to the 1970s. However, it was the 1980s when the game took on the look that we will be using in this chapter. It was sold under numerous names and many platforms, but probably gained widespread recognition when it was shipped as standard on Nokia mobile phones in the late 1990s.

Chapter 29, Enumerations and Finishing the Snake 
Game: Welcome to the final practical chapter of the book and the last Java topic. We will first learn about Java enumerations, and then we will put them straight to work in helping us finish the Snake game.

Chapter 30, A Quick Chat Before You Go: We are just about done with our journey. This chapter is just a few ideas and pointers that you might like to look at before rushing off and making your own apps.

To get the most out of this book



	To succeed with this book, you don't need any experience whatsoever. If you are confident with your operating system of choice (Windows, macOS or Linux), you can learn to make Android apps while learning the Java programming language. Learning to develop professional quality apps is a journey that anybody can embark upon and stay on for as long as they want.
	If you do have previous programming (Java or any other language), Android, or other development experience, then you will make faster progress with the earlier chapters.


Download the example code files



You can download the example code files for this book from your account at http://www.packt.com. If you purchased this book elsewhere, you can visit http://www.packt.com/support and register to have the files emailed directly to you.
You can download the code files by following these steps:
	Log in or register at http://www.packt.com.
	Select the SUPPORT tab.
	Click on Code Downloads & Errata.
	Enter the name of the book in the Search box and follow the onscreen instructions.


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 book is also hosted on GitHub at https://github.com/PacktPublishing/Android-Programming-for-Beginners. In case there's an update to the code, it will be updated on the existing GitHub repository.
We also have other code bundles from our rich catalog of books and videos available at https://github.com/PacktPublishing/. Check them out!

Conventions used



There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. For example: "Now we can turn our attention to the inner class, ListItemHolder."
A block of code is set as follows:
public void showNote(int noteToShow){
   DialogShowNote dialog = new DialogShowNote();
   dialog.sendNoteSelected(noteList.get(noteToShow));
   dialog.show(getSupportFragmentManager(), "");
}

When we wish to draw your attention to a particular part of a code block, the relevant lines or items are set in bold:
public void createNewNote(Note n){
   // Temporary code
   //mTempNote = n;
   noteList.add(n);
   mAdapter.notifyDataSetChanged();
}


Bold: Indicates a new term, an important word, or words that you see on screen. For example, words in menus or dialog boxes, appear in the text like this. Here is an example: "When you are ready, click the Next > button."
Note
Warnings or important notes appear like this.


Tip
Tips and tricks appear like this.
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General feedback: If you have questions about any aspect of this book, mention the book title in the subject of your message and email us at customercare@packtpub.com.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit, http://www.packt.com/submit-errata, selecting your book, clicking on the Errata Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in, and you are interested in either writing or contributing to a book, please visit http://authors.packtpub.com.
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Chapter 1. Beginning Android and Java



Welcome to Android Programming for Beginners, Second Edition. In this first chapter, we won't waste any time in getting started developing Android apps. 
We will look at what is so great about Android, what exactly Android and Java are, how they work and complement each other, and what that means to us as future developers. 
Moving quickly on, we will set up the required software so we can build and deploy a simple first app.
By the end of this chapter, we will have have achieved the following:
	Discovered what is new in this second edition
	Learned how Java and Android work together
	Set up our development environment, Android Studio, which takes care of all the components involved in building Android apps that we will learn about next
	Learned about the Java Development Kit (JDK), the Android Application Programming Interface (API), and how we use them through Android Studio
	Built our very first Android app
	Deployed the app on an Android emulator 
	Run our app on an Android emulator and a real device


That's a lot to get through, so let's get started.
What's new in the second edition?



All the major apps have been changed. The three big apps from the earlier edition have been replaced by four new apps. In this edition, we will build a Memo app, a drawing app, a database app, and a fully playable clone of the classic Snake game. In addition, many of the mini-apps have been scrapped, updated or improved, and over the course of this book, you will get to build over a dozen functioning mini-apps to put into practice what you learn.
Furthermore, I have added more images, tips, and information boxes to help emphasize and clarify important points, as well as adding to and improving virtually every page. Even if you have already read the first edition, there is still plenty in this book for you.


Why Java and Android?



When Android first arrived in 2008, it was a bit drab compared to the much more stylish iOS on the Apple iPhone. But quite quickly, through a variety of handset offers that struck a chord with both the practical and price-conscious and the fashion-conscious and tech-savvy, Android user numbers exploded.
For many, myself included, developing for Android is the most rewarding pastime and business bar none.
Quickly putting together a prototype of an idea, refining it, and then deciding to run with it and wire it up into a fully-fledged app is such an exciting and rewarding process. Any programming can be fun, and I have been programming all my life, but creating for Android is somehow extraordinarily rewarding. 
Defining exactly why this is the case is quite difficult. Perhaps it is the fact that the platform is free and open. You can distribute your apps without needing the permission of a big controlling corporation—nobody can stop you. And, at the same time, you have the well-established, corporate controlled mass markets, such as Amazon App Store and Google Play Store.
More likely, the reason developing for Android gives such a good feeling is the nature of the devices themselves. They are deeply personal. You can develop apps that interact with people's lives to educate, entertain, tell a story, and so on, but it is there in their pocket ready to go—in the home, in the workplace, or on holiday.
You can certainly build something bigger for the desktop, but knowing that thousands (or millions) of people are carrying your work in their pockets and sharing it with friends is more than just a buzz.
No longer is developing apps considered geeky, nerdy, or reclusive. In fact, developing for Android is considered highly skillful and the most successful developers are hugely admired, or even revered.
If all this fluffy and spiritual stuff doesn't mean anything to you, then that's fine too; developing for Android can make you a living, or even make you wealthy. With the continued growth of device ownership, the ongoing increase in CPU and GPU power, and the non-stop evolution of the Android operating system itself, the need for professional app developers is only going to grow. 
In short, the best Android developers—and, more importantly, the Android developers with the best ideas and most determination—are in greater demand than ever. Nobody knows who these future Android app developers are, and they might not even have written their first line of Java yet.
So why isn't everybody an Android developer? Obviously, not everybody will share my enthusiasm for the thrill of creating software that can help people make their lives better, but I am guessing that because you are reading this, you might do?

The beginner's first stumbling block



Unfortunately, for those that do share my enthusiasm, there is a kind of glass wall on the path of progress that frustrates many aspiring Android developers.
Android uses Java to make apps. Every Android book, even those aimed at so-called beginners, assumes readers to have at least an intermediate level of Java, and most need an advanced level. So, good-to-excellent Java knowledge was a prerequisite for learning Android.
Unfortunately, learning Java in a completely different context to Android can sometimes be a little dull, and much of what you learn is not directly transferable into the world of Android anyway. You can see why beginners to Android and Java are often put off from starting.
But it doesn't need to be like this. In this book, I have carefully placed all the Java topics you would learn in a thick and weighty Java-only beginner's tomb and reworked them into four multi-chapter apps and more than a dozen quick mini-apps, starting from a simple memo app and progressing to a cool drawing app, a database app, and a playable game.
If you want to become a professional Android developer or just want to have more fun when learning Java and Android, this book will help.

How Java and Android work together



Before we start our Android quest, we need to understand how Android and Java work together. After we write a program in Java for Android, we click a button and our code is transformed into another form, the form that is understood by Android. This other form is called Dalvik Executable, or DEX code, and the transformation process is called compiling. 
Note
We will see this process in action right after we set up our development environment later in the chapter.


Android is a complex system, but you do not need to understand it in depth to be able to make amazing apps. 
Tip
Full understanding will come after using and interacting with it over time.


To get started, we only need to understand the basics. The part of the Android system that executes (runs) the 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 yet another operating system. 
Android is a system within a system. The typical Android user doesn't see the Linux operating system and most probably doesn't even know it is there.
The purpose of the DVM is to hide the complexity and diversity of hardware and software that Android runs on, but, at the same time, exposing all its useful features. This exposing of features works in two ways:
	First, the DVM itself must have access to the hardware, which it does.
	Second, this access must be programmer friendly and easy to use, and it is because of the Android Application Programming Interface or API.


Let's continue by talking more about the Android API.
The Android API



The Android API is code that makes it easy to do exceptional things. A simple analogy could be drawn with a machine, perhaps a car. When you press on the accelerator, a whole bunch of things happen under the hood. We don't need to understand about combustion or fuel pumps because some smart engineer has made an interface for us; in this case a mechanical interface—the accelerator pedal.
For example, the following line of Java code probably looks a little intimidating at this stage in the book, but it serves as a good example of how the Android API helps us: 
locationManager.getLastKnownLocation(LocationManager.GPS_PROVIDER)

Once you learn that this single line of code searches for available satellites in space, then communicates with them in their orbits around the Earth, and then retrieves your precise latitude and longitude on the surface of the planet, it becomes easy to begin to glimpse the power and depth of the Android API in conjunction with the DVM. 
For sure, that code does look a little challenging, even mind boggling at this stage of the book, but imagine trying to talk to a satellite some other way!
The Android API has a whole bunch of Java code that has already been written for us to use as we like. 
Note
There are many different estimates to the number of lines of code that has 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.


The question we must ask, and the one this book tries to answer, is as follows:
How do we use all this code to do cool stuff? Or, to frame the question to fit the earlier analogy: How do we find and manipulate the pedals, steering wheel, and sunroof of the Android API? 
The answer to this question is the Java programming language and the fact that Java was designed to help programmers handle complexity. Let's talk a bit about Java and object-oriented programming (OOP).

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 it uses the concept of reusable programming objects. If this sounds like technical jargon, another analogy will help. Java enables us and others (like 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 following question: if a manufacturer makes more than one car in a day, do they redesign every part for each and every car? 
The answer, of course, is no. They get highly skilled engineers to develop exactly the right components, honed, refined, and improved over years. Then that same component is reused again and again, as well as being occasionally improved. 
If you are going to be fussy about my analogy, then you can point out that each of the car's components still has to be built from the raw materials using real-life engineers or robots.
This is true. What the software engineers 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 besides. 
Furthermore, as well as this, we can design blueprints ourselves and make objects from them as well. The compiler then transforms (manufactures) our bespoke creation into DEX code. Hey presto! We have an Android app.
In Java, a blueprint is called a class. When a class is transformed into a real working "thing", we call it an object or an instance of the class.
Note

Objects in short
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 then be used repeatedly. 
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 need to learn to drive a car.


So, some smart software engineer up at Android 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 who want to make amazing apps that use users' locations to do cool things. One of the things he will do is make features such as getting the device's location in the world into a simple one-line task. 
So, the single line of code we saw previously sets in action many more lines of code that we don't see and don't need to see. This is an example of using somebody else's code to make our code infinitely simpler.
Tip
If the fact you don't have to see all the code is a disappointment to you, then I understand how you feel. Some of us, when we learn about something, want to learn every intricate detail. If this is you, then be reassured that the best place to start learning how the Android API works internally is to use it as the API programmers intended. And, throughout the book, I will regularly point out further learning opportunities in which you can find out the inner workings of the Android API. Also, we will be writing classes that are themselves reusable, kind of like our own API, except that our classes will focus on what we want our app to do.


Welcome to the world of object-oriented programming (OOP). I will constantly refer to OOP in every chapter and there is the big reveal in Chapter 10, Object Oriented Programming.

Run that by me again – What exactly is Android?



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 that handles the complex and extremely diverse range of hardware that are the different Android devices.
The manufacturers of the Android devices and of the individual hardware components obviously know this too, and they write advanced software called drivers that ensure that their hardware (for example, CPU, GPU, GPS receivers, memory chips, and hardware interfaces) can run on the underlying Linux operating system.
The DEX 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:
[image: Run that by me again – What exactly is Android?]
Tip
It is not necessary to remember the details of the steps that our code goes through when it interacts with the hardware. It is enough just to understand that our Java code goes through some automated processes to become the apps that we will publish to the Google Play Store.


The next question is where exactly does all this Java coding and compiling into DEX code, along with APK packaging, take place? Let's look at the development environment we will be using.

Android Studio



A development environment is a term that refers to having everything you need to develop, set up, and be ready to go in one place. We need 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 the user's Android device. To use Java code, we need some free software called the Java Development Kit (JDK). The JDK also includes even more code from other people that is separate from the Android API. 
	There is an entire range of tools needed 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. The application is called Android Studio.


Android Studio is an integrated development environment (IDE) that will take care of all the complexities of compiling our code and linking with the JDK and the Android API. Once we have installed Android Studio, we can do everything we need inside this single application and put to the back of our minds many of the complexities we have been discussing.
Tip
Over time, these complexities will become like second nature. It is not necessary to master them to make further progress.


So we had better get our hands on Android Studio.


Setting up Android Studio



Setting up Android Studio is quite straightforward, if a little time-consuming. Grab some refreshment and get started with the following steps:
	Visit developer.android.com/studio/index.html. Click the big green DOWNLOAD ANDROID STUDIO button to proceed:[image: Setting up Android Studio]

	Accept the terms and conditions by checking the checkbox, and then click the big blue button DOWNLOAD ANDROID STUDIO FOR WINDOWS:[image: Setting up Android Studio]

	When the download is complete, run the file you just downloaded. It has a name that starts android-studio-ide…, while the end of the name of the file will vary based on the current version at the time of reading.
	Click the Next > button to proceed:[image: Setting up Android Studio]

	Leave the default options selected, as shown in the following screenshot, and click the Next > button:[image: Setting up Android Studio]

	Next, we need to choose where to install Android Studio, as shown in the following screenshot:[image: Setting up Android Studio]



The install wizard recommends 500 MB of free space, but you probably noticed from the previous screen that 2.1 GB was suggested. However, there are even more requirements later in the install process. Furthermore, it is much easier if you have all your Android Studio parts, as well as your project files, on the same hard drive. 
For these reasons, I recommend having at least 4 GB of free space. If you need to switch drives to accommodate this, then use the Browse... button to browse to a suitable place on your hard drive. 
Tip
Note down the location you choose.


	When you are ready, click the Next > button.
	In this next window, you are choosing the folder in your start menu in which Android Studio will appear. Leave it at the default, as shown next:[image: Setting up Android Studio]

	Click Install. This step might take some time, especially on older machines or if you have a slow internet connection. When this stage is done, you will see the following screen:[image: Setting up Android Studio]

	Click Next >.
	Android Studio is now installed—kind of. Check the Start Android Studio checkbox and click the Finish button:[image: Setting up Android Studio]

	You will be greeted with the Welcome screen, as shown in the following screenshot:[image: Setting up Android Studio]

	Click the Next button.
	Choose Standard install type, as shown in the following screenshot:[image: Setting up Android Studio]

	Click the Next button.
	Choose whichever color scheme looks nice to you. I chose IntelliJ, as shown in the following screenshot:[image: Setting up Android Studio]

	Click Next.
	Now you will see the Verify Settings screen:[image: Setting up Android Studio]

	Click the Finish button. Android Studio will now commence some more downloads, which could take some time.
	When Android Studio is ready, you will have the option to run Android Studio. At this point, click the Finish button. Android Studio is most likely ready. You can leave it open if you are carrying straight on with the next section, or you can close it and then reopen it when instructed in the next section.


Final step – for now



Using your preferred file manager software, perhaps Windows Explorer, create a folder called AndroidProjects. Make it at the root of the same drive where you installed Android Studio. So, if you installed Android Studio at C:/Program Files/Android, then create your new folder at C:/AndroidProjects. 
Or, if you installed Android Studio at D:/Program Files/Android, then create your new folder at D:/AndroidProjects. 
Tip
Note that the screenshots in the next section show the AndroidProjects folder on the D: drive. This is because my C: drive is a bit full up. Either is fine. I did the install tutorial screen captures on a borrowed PC with plenty of space on the C: drive because that is the default for Android Studio. Keeping it on the same drive as the Android installation is neater and could avoid future problems, so do so if you can.
Notice that there is no space between the words Android and Projects, and that the first letter of both words is capitalized. The capitalization is for clarity and the lack of a space is required by Android Studio.


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.
Now, let's look a little bit at the composition of an Android app.


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 on our users' Android devices. In addition to this, we will also be adding and editing other files that get included in the final APK. These files are known as Android resources.
Android resources



Our app will include resources such as images, sound, 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 the book.
They will also include files that have the textual content of our app. It is convention to refer to the text in our app through separate files because it makes them easy to change, and makes it easy to create apps that work for multiple different languages and geographical regions.
Furthermore, the actual User Interface (UI) layout 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 note (and then conform to) a few rules. Furthermore, most of the time 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 extension .xml.
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 into packages that are specific to Android. 
Packages



Whenever we create a new Android app, we will choose a unique name known as a package. We will see how we do this in the section "Our first Android app". Packages are often separated into sub-packages, so they can be grouped together with other similar packages. We can simply think of these as folders and sub-folders, which is almost exactly what they are.
We can think of all the packages that the Android API makes available to us as code from a code library. Some common Android packages that 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 in them as obvious as possible.
Tip
If you want to get an idea of the sheer depth and breadth of the Android API, then look at the Android package index: https://developer.android.com/reference/packages




Classes



Earlier, we learned that the 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 we can 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 it will also have the .java file extension.

Methods



In Java (and therefore Android), we further break up our classes into sections that perform the different actions of our class. We call these action-oriented sections methods. It is 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 has what we need, which package it is in, and which methods from within the class give us precisely the result we are after. 
The following diagram shows a representation of the Android API. We can think of the structure of the code we will write ourselves in the same way, although we will usually have just one package per app. 
Of course, because of the object-oriented nature of Java, we will only be using selected parts from this API. Notice also that each class has its own distinct data. Typically, if you want access to the data in that class, you need to have an object of that class:
[image: Methods]
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, as well as dozens of classes from them, and we will have used many of their methods as well. By the end of Chapter 2, First Contact: Java, XML and the UI Designer we will have even written our very own methods.


Our first Android app



Now we can get started on the first app. In programming, it is tradition for the first app of a new student to use whatever 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, First Contact – Java, XML, and the UI Designer, we will go beyond that and add some buttons that respond to the user when they are pressed.
Note
The complete code as it stands at the end of this chapter is in the download bundle in the Chapter 1 folder for your reference. You can't simply copy and paste this code, however! You still need to go through the project creation phase explained in this chapter (and at the beginning of all projects), as Android Studio does lots of work behind the scenes. Once you become familiar with these steps and understand which code is typed by you, the programmer, and which code/files are generated by Android Studio, you will then be able to save time and typing by copying and pasting the files I supply in the download bundle.


Follow these steps to start the project.
	Run Android Studio in the same way you run any other app. On Windows 10, for example, the launch icon appears in the start menu.Tip
If you are prompted to Import Studio settings from…:, choose Do not import settings.



	You will be greeted with the Android Studio welcome screen, as shown in the following screenshot. Locate the Start a new Android Studio project option and left-click it:[image: Our first Android app]

	After this, Android Studio will bring up the New Project window. This is where we will perform the following:	Name the new project 
	Choose where on our computer the project files should go 
	Provide a Company domain to distinguish our project from any others in case we should ever decide to publish it on the Play Store



	The name of our project is going to be Hello World, and the location for the files will be your AndroidProjects folder that we created in the Setting up Android Studio section.
	The company domain can be almost anything you like. If you have a website, you could use the format Yourdomain.com. If not, feel free to use gamecodeschool.com, or something that you just make up yourself. It is only important when you come to publish. 
	To be clear, in case you can't see the details in the following screenshot clearly, here are the values I used. Remember that yours might vary depending upon your choices of company domain and project location:	
Option

	
Value entered


	
Application name:

	

Hello World



	
Company domain:

	

gamecodeschool.com



	
Include C++ support

	
Leave this option unchecked (see the next information box if you want to know more)


	
Project location:

	

D:\AndroidProjects\HelloWorld





Tip
Note that the application name has a space between "Hello" and "World," but the project location does not and will not work if it does.


The following screenshot shows the New Project screen once you have entered all the information:
[image: Our first Android app]

	In the previous screenshot, you can see that Android Studio has auto-generated a Package name based on the information entered. Mine is com.gamecodeschool.helloworld. Yours might be the same or it may differ; it doesn't matter.Note
You can write Android apps in a few different languages, including C++ and Kotlin. There are various advantages and disadvantages to each compared to using Java. Learning Java will be a great introduction to other languages, and Java is also the official language of Android. Most top apps and games on the Play Store are written in Java.



	Click the Next button, and then we will continue to configure the Hello World project. The following set of options is the Target Android Devices window. We can leave the default options selected as we are only making apps for Phone and Tablet. The Minimum SDK option can be left as it is because it means our game will run on most (nearly all) Android devices, from Android 4.0 to the latest version. Note
We already know that the Android SDK is the 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 API 15, Android 4.0.3 (Ice Cream Sandwich), will give us lots of great features and near 100% compatibility with the Android devices currently in use. If, at the time of reading, Android Studio is suggesting a newer API, then go with that.
If you are reading this some years in the future, then the Minimum SDK option will probably default to something different, but the code in this book will still work.



	This next screenshot shows the Target Android Devices window we have just discussed, mainly just for your reference:[image: Our first Android app]

	Click the Next button, and then we will move on.
	The window that follows has the slightly obscure-sounding title Add an Activity to Mobile. These are some useful project templates that Android Studio can generate for you depending on the type of app you are going to develop. We will learn all about Android Activity as the book progresses. Note
As a brief introduction, an Activity is a special class from the API and every Android app must have at least one. It is the part of the code in which our app will begin when it is launched by the user and handles interaction with the user. The options on this screen provide different ready-made templates of Activity class code to give programmers a fast start when creating various types of app. As we are starting from scratch, the most appropriate option for us is Basic Activity.



	We will use the Basic Activity option. Android Studio will auto-generate a small amount of code and a selection of resources to get our project started. We will discuss the code and the resources in detail in the next chapter. 
	Select Basic Activity. Here is a screenshot of the Add an Activity to Mobile tab with the Basic Activity option selected:[image: Our first Android app]

	Make sure Basic Activity is selected and click Next.
	On the Customize Activity screen, which you should now be looking at, we have a few changes to make. We could leave the defaults as they are, but then Android would generate more files than we need. In addition, we want to change the Activity Name to something more appropriate than MainActivity. Follow this short list of changes to configure the Customize Activity screen:	Change Activity Name to HelloWorldActivity
	Notice that Layout Name changes automatically to activity_hello_world. Leave this as it is. We will explore the significance of this in the next chapter.
	Notice that Title changes automatically to HelloWorldActivity. Change it to My First Activity.
	Leave the Use a Fragment option unchecked. We will explore Android Fragments later in the book.



	Check that this is what the Customize Activity screen looks like when you're done with the previous step: [image: Our first Android app]

	Finally for this section, you can click the Finish button and we will explore a little of what we (and Android Studio) have just achieved.


Android Studio will prepare our new project for us. This might take a few seconds or a few minutes, depending upon how powerful your PC is. 
At this stage, you might be ready to proceed, but depending on the install process, you might need to click a couple of extra buttons. 
Tip
This is why I mentioned that we are "probably" finished installing and setting up. 


Look in the bottom window of Android Studio to see if you have the following message: 
Note
Note that if you do not see a horizontal window at the bottom of Android Studio like the one shown below, you can skip these two extra steps.


Extra step 1



[image: Extra step 1]
If you do, click Install missing platform(s) and sync project, accept the license agreement, and then click Next, followed by Finish.

Extra step 2



If you get another message like this:
[image: Extra step 2]
Click Install Build tools…. and then click Finish. 
Tip
You can tidy up the screen a bit and close this bottom horizontal window by clicking the Messages tab on the very bottom of Android Studio, but this isn't compulsory.




Deploying the app so far



Before we explore any of the code and learn our first bit of Java, you might be surprised to learn that we can already run our project. It will just be a fairly featureless screen, but as we will be running the app as often as possible to check our progress, let's see how to do that now. You have three options:
	Run the app on the emulator on your PC (part of Android Studio) in debug mode
	Run the app on a real Android device in USB debugging mode
	Export the app as a full Android project that can be uploaded to the Play store


The first option (debug mode) is the easiest to set up because we did it as part of setting up Android Studio. If you have a powerful PC, you will hardly see the difference between the emulator and a real device. However, screen touches are emulated by mouse clicks and proper testing of the user's experience is not possible in some of the later apps, such as the drawing app and the Snake game. Furthermore, you might just prefer to test out your creations on a real device; I know I do.
The second option of using a real device has a couple of additional steps, but once set up it is as good as option one and the screen touches are for real.
The final option takes about five minutes (at least) to prepare, and then you need to manually put the created package onto a real device and install it (every time you make a change to the code).
Probably the best way is to use the emulator to quickly test and debug minor increments in your code, and then fairly regularly use USB debugging mode on a real device to make sure things are still as expected. Only occasionally will you want to export an actual, deployable package. 
Tip
If you have an especially slow PC or a particularly aging Android device, you will be fine running the projects in this book using just one option or the other. Note that a slow Android phone will probably be OK and will cope, but a very slow PC will probably not handle the emulator running some of the later apps and you will benefit from running them on your phone/tablet.


For these reasons, I will now go through how to run the app using the emulator and USB debugging on a real device.
Running and debugging the app on an Android emulator



Follow these simple steps to run the game on the default Android emulator:
	On the Android Studio main menu bar, select Tools | Android AVD Manager. AVD stands for Android Virtual Device (an emulator). You will see the following window:[image: Running and debugging the app on an Android emulator]

	Notice that there is an emulator in the list. In my case, it is Pixel 2 XL API 28. If you are following this sometime in the future, it will be a different emulator that was installed by default. It won't matter. Click the green play icon (to the right) shown in the following screenshot and wait while the emulator boots up:[image: Running and debugging the app on an Android emulator]

	Now you can click the play icon on the Android Studio quick-launch bar as shown in the following screenshot, and when prompted, choose Pixel 2 XL API 28 (or whatever your emulator is called) and the app will launch on the emulator:[image: Running and debugging the app on an Android emulator]



You're done. Here is what the app looks like so far in the emulator. Remember that you might (and probably do) have a different emulator—that's fine:
[image: Running and debugging the app on an Android emulator]
Clearly, we have more work to do before we move to Silicon Valley and look for financial backing, but it is a good start. 
We need to test and debug our apps often throughout development to check for any errors, crashes, or anything else unintended.
Note
We will see how we get errors and other feedback for debugging from our apps in the next chapter.


It is also important to make sure it looks good and runs correctly on every device type/size that you want to target. Obviously, we do not own one of 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 for the experience our user will get then you can't beat deploying to a real device. So, we will want to use both real devices and emulators while developing our apps.
Tip
If you are planning on using the emulator again soon, leave it running to avoid having to wait for it to start again.


If you want to try out your app on a tablet, 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 simple. From the main menu, select Tools | AVD Manager. In the AVD Manager window, left-click Create New Virtual Device. Now left-click on the type of device you want to create—TV, Phone, Wear OS, or Tablet. Now simply left-click Next and follow the instructions to create your new AVD. Next time you run your app, the new AVD will appear as an option to run the app on. We will create a new tablet emulator step by step in the next chapter.


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

Running the app on a real device



The first thing to do is to visit your device manufacturer's website and obtain and install any drivers that are needed for your device and operating system.
Tip
Most newer devices won't need a driver, so you may want to just try the following steps first.


The next few steps will set up the Android device for debugging. Note that different manufacturers structure the menu options slightly differently to others. But the following sequence is probably very close, if not exact, for enabling debugging on most devices:
	Tap the Settings menu option or the Settings app on your phone/tablet.
	This next step will vary slightly for different versions of Android. The Developer options menu is hidden away so as not to trouble regular users. You must perform a slightly odd task to unlock the menu option. Tap the About device or About Phone option. Find the Build Number option and repeatedly tap it until you get a message informing you that You are now a developer!Tip
Some manufacturers have different and obscure methods for achieving this step. If this step doesn't work, do a web search for your device and "unlocking developer options."



	Go back to the Settings menu.
	Tap Developer options.
	Tap the checkbox for USB Debugging.
	Connect your Android device to the USB port of your computer.
	Click the play icon from the Android Studio toolbar, as shown in the following screenshot:[image: Running the app on a real device]

	When prompted, click OK to run the game on your chosen device.


We are now ready to learn some Java and add our own Java code to the Hello World project.


Frequently asked questions



Q1) So, Android isn't really an operating system. Is it just a virtual machine and all the phones and tablets are really Linux machines?
A) No, all the different subsystems of an Android device, which include Linux, the DVM, and the libraries and drivers together, are what makes up the Android operating system.
Q2) I still don't understand all these technical terms, such as DVM, object-oriented and APK. Should I re-read this chapter?
A) No, this isn't necessary, as we just need to introduce this jargon and will be revisiting it all, as well as clarifying it as the book progresses. If you understand the following two points, you are ready to proceed to Chapter 2, First Contact: Java, XML and the UI Designer:
	We will be writing Java code and creating other resources
	Android Studio with the help of the JDK and will turn this code and resources into real Android apps. 



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 the 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 even deeper into the Android API.
In the next chapter, we will edit the UI using the visual designer and raw XML code, as well as write our first Java methods and get to use some of the methods provided for us by the Android API.

Chapter 2. First Contact – Java, XML, and the UI Designer



At this stage, we have a working Android development environment and we have built and deployed our first app. It is obvious, however, that code auto-generated by Android Studio is not going to make the next top-selling app on the Google Play Store. We need to explore this auto-generated code so that we can begin to understand Android and then learn how 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 our first taste of using the Android User Interface (UI) designer
	Write our first Java code
	Learn some core Java fundamentals and how they relate to Android 


First, let's see how to get feedback from our apps.
Examining the log output



In the previous chapter, we mentioned that our app was running in debug mode on the emulator or real device so that we can 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 logcat tab, as shown by the highlighted area labelled as 1 in the following screenshot:
Tip
Note that the emulator must be running, or a real device must be attached in debugging mode, for you to see the following window. Furthermore, if you restarted Android Studio for some reason and have not yet executed the app, then the logcat window will be empty. Refer to the first chapter to get the app running on an emulator or a real device:
[image: Examining the log output]


You can drag the window to make it taller, just like you can in most other Windows applications, if you want to see more.
This window 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 or has errors, the reason or clues to 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 into Google will often reveal the reason.


Filtering the logcat output



You might have noticed that most, if not all, of the content of logcat is almost unintelligible. That's OK. Now we are only interested in errors that will be highlighted red and the debugging information, about which we will learn next. So that we see less of the superfluous text in our logcat window, we can turn on a number of filters that will make things clearer.
In the previous screenshot, I highlighted two more areas as 2 and 3. Area 2 is the drop-down list that controls the first filter. Left-click it now and change it from 
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files, packaged APIs, and Google APIs add-ons) is licensed to you subject to the terms of the License Agreement. The License Agreement

forms a legally binding contract between you and Google in relation to your use of the SDK.

1.2 "Android” means the Android software stack for devices, as made available under the Android Open Source Project, which is located at
the following URL: http://source.android.comy, as updated from time to time.

1.3 A "compatible implementation® means any Android device that (i) complies with the Android Compatibility Definition document, which

M 1 have read and agree with the above terms and conditions
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Android Studio
The Official IDE for Android

Android Studio provides the fastest tools for building apps on
every type of Android device.

World-class code editing, debugging, performance tooling, a
flexible build system, and an instant build/deploy system all
allow you to focus on building unique and high quality apps.

DOWNLOAD ANDROID STUDIO

3.0.1 FOR WINDOWS (683 MB]

> Read the docs > See the release notes
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Android API

Package abc Package xyz
Class A

1
Method 1
Method 2

... More methods

Class B

Etc.. Etc..

... More classes ... More classes (g g m
More packages
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® Android Studio Setup Wizard - o X

Welcome

P soasaio

Welcome! This wizard will set up your development environment for Android Studio.
Additionally, the wizard will help port evisting Android apps into Android Studio

or create a new Android application project,
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4% Welcome to Android Studio - =] X

Android Stud|o

7(181.489

3 Start a new Android Studio project
= Open an exsting Android Studio project
B Check out project rom Version Control ~
& Profle or debug APK

 Import project (Gradle, Eclipse ADT, etc)

o Import an Android code sample

@ Evens - # Configure + GetHelp -
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Configuration Settings.

X InstallLocatons

‘Ancroid Studio Installation Location

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

[co¥Program Fies\ancroid\ancroid Studio

Browse.
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Next >
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Choose Start Menu Folder

Choose 2 Start Menu folder for the Android Studio shortauts,

elect the Start Menu foder in which you would like to reate the program's shortauts, You
an aiso enter a name to create a new folder

Ancroid Studo

Accessbilty
Accessories
Administrative Tos
Batte.net

Discord Inc

A

Hammer & Chisel, Inc
Java

Maintenance
Mirosoft Offce 2016 Tools
Minecraft

o not reate shortcuts

<Back

Instal
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A Select Ul Theme

Inteli O parcua

module ) [1src ) (€ HeloWorld
& Heloworid java

©inport javax.swing.*;
Eimport java.awr.*

public class Helloorld {

©  public KelloWorld() {

° JFzame frame = new JFrame ("Hello wor
JLebel label = new Jlabel():

1abel.. gecFont (new Font("Serif"

1251 {5 greakpoints
frane

Font
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etup Wizar

A Verify Settings

If you want to review or change any of yourinstallation seftings, click Previous.

Current Setings:

SDK Components to Download:
Android Emulator 23M8
Android SDK Build-Tools 2703 s26M8
Android SDK Platform 27 27MB
Android SDK Platform-Tools 452M8
Android SDK Tools 14908
Android Support Repository 139MB
Google Repository 25MB
Intel 86 Emulator Accelerator (HAXM installer)  2.57 MB
SDK Patch Applier vi 174M8
Sources for Android 27 33ME

Crrmiows) (1o ] (o) N

i
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Installation Complete.
X Setup wes completed succesfuly.
Competed
Show detais
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5 Create New Project

A Add an Activity to Mobile

AddNo Activity
Activty & Fragment+ViewModel
Fullscreen Actvity Google AdMob Ads Activty
Navigation Drawer Activity Scralling Activity

—

\'0

Google Maps Activity

Settings Actvity

Bottom Navigation Activity

Login Activity

Tabbed Activity

Empty Activity

Master/DetailFlow
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® ClSubHunter - [D:\OneDrive\LIBAG\Projects\Chapter1-T\C1SubHunter] - [app] - ..\app\src\main\AndroidManifest.xml - Android Studio 2.3.3
Fle Edit View Nevigate Code Analyze Refactor Build Run Tools VCS Window Help
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= Create New Project X

H Target Android Devices

Select the form factors and minimum SDK

Some devices require additional SDKs. Low APl evels target more devices, but offer fewer API features.

Phone and Tablet

API 15: Android 4.0.3 (IceCreamSandwich) 2

By targeting API 15 and later, your app willrun on approximately 100% of devices. Help me choose

[ Include Android Instant App support

[] Wear 05
API 23: Android 6.0 (Marshmallow) S
gw
API21: Android 5.0 (Lollipop) v
[] Android Auto
] Android Things
API 24: Android 7.0 (Nougat) v
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#® Android Studio Setup Wizard

H Install Type

Choose the type of setup you want for Android Studio:

© stndord

‘Android Studio will be installed with the most common settings and options.

Recommended for most users.
O custom

You can customize installation settings and components installed.

=l - IR
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i Android Virtual Device Manager

/"( Your Virtual Devices

Android Studio

Tive Name Py Store
[ sezwamz

+ Create Vitusl Device...

Resolution

1440 x 2880: 560pi

Target
Android 8.+ (Google APIs)
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Size on Disk

Actions.
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Welcome to Android Studio Setup

Setup wil uide you through the nstalaton of Android
Studo,

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

Clck Next to contine.

Android
Studio
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Messages Gradle Sync

% = v I Gradie Androidprojects projectrefreh faied
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® ClSubHunter - [D:\OneDrive\LIBAG\Projects\Chapter1-T\C1SubHunter] - [app] - ..\app\src\main\AndroidManifest.xml - Android Studio 2.3.3
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Messages Gradle Sync
Gradie “AndroidProjects” project refresh faled

© Eron P80 t0 id Bukd Took reveion 26.0.2
Instal Buid Toos 26.0.2 and s project
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BTODO [ Terminal |51 Messages

15 Gradle sync failed: Failed to find Build Tools revision 26.0.2 // // Consult IDE log for more details (Help | Show Log) (410ms) (2 minute ago)

) EventLog

5 Gradie Console
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